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STUDIES ON THE COMPARATIVE PHYSIOLOGY OF AGING 

II. On the Mechanism of Temperature Life-Shortening 

in Drosophila Melanogaster 

BERNARD L. STREHLER, Ph.D. 

(From the Gerontology Branch, National Heart Institute, National Institutes of Health, 

PHS, D.H.E.W., Bethesda, and the Baltimore City Hospitals, Baltimore, Maryland) 

Forty-three years ago Loeb and Northrop (8) 
published their classical paper on the influence 
of food and temperature on the duration of life 
in Drosophila melanogaster. Using aseptic ani- 
mals they conclusively demonstrated that the 
process of aging in Drosophila is markedly ac- 
celerated by keeping them at temperatures in 
the upper range compatible with their existence 
and that life is greatly prolonged by lowering 
environmental temperature. This work was fol- 
lowed by a more intensive series of studies by 
Alpatov and Pearl (1), which was reported in 
1927-28. Alpatov and Pearl confirmed the 
original results of Loeb and Northrop and 
showed, in addition, that the lifespan of the 
imago at a given temperature was influenced 
by the temperature at which larval and pupal 
development had occurred. Moreover, their 
study showed that flies reared through the lar- 
val period at 18 C. exhibited longer mean life- 
spans than those reared at 25 C. This was the 
case whether the flies were kept during the 
adult period at 18, 25, or 28 C. This greater 
vigor of flies which were reared at 18 C. during 
the larval and pupal stages was found to be cor- 
related with a general increase in size as mea- 
sured by a number of precise anatomical indices, 
such as length of thorax, length and breadth 
of wings. 

The present experiments were designed to 
furnish data on the mechanism of temperature 
effects on life-shortening which were not im- 
plicit in the earlier studies. An enumeration of 
the possible general mechanisms by which tem- 
perature could affect the aging process (18) re- 
sults in three general categories. 
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First, at high temperatures there may be an _ 
increased rate of loss of thermo-sensitive struc- 
tural and functional elements, such as cells, 
enzymes, and nucleoproteins. The second alter- 
native is that the rate of utilization or destruc- — 
tion of some limiting non-replaceable metabo- 
lite, catalyst, or co-factor is increased by nor- 
mal pathways at higher temperatures. This is 
consistent with the first of the possibilities enu- — 
merated by Loeb and Northrop to be discussed 
below. The final possibility is that there is an 
increased rate of accumulation of some deleteri- _ 
ous factor at the higher temperatures. These 
experiments were designed to test the applica- 
bility of the first hypothesis. They are based 
on the fact that the activation energy for the . 
protein denaturative processes and for the de- 
struction of other important biological constit- 
uents, such as DNA, exhibit extremely high 
temperature coefficients, whereas the reactions © 
involved in substrate utilization or in the for- — 
mation of metabolic by-products generally show — 
much lower temperature coefficients. Accord- 
ingly, in the present experiments flies were ex- 
posed for a brief period (about one hour) to — 
temperatures at the upper limit consistent with — 
life of the Drosophila. These animals were then — 
returned to a more optimal temperature and ~ 
their subsequent mortality was observed on suc- — 
cessive days. If the exposure to higher temper- — 
atures (which incidentally resulted in 50% © 
mortality within three days of exposure) accel- — 
erated changes identical with those involved in © 
the normal aging processes, then it would be © 
expected that the surviving flies would show a 
mortality rate characteristic of older control 
flies. 
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The present studies show that this is indeed 
not the case. Rather, the heat-shocked animals 
which survived the initial recovery period show 
an identical mortality behavior to control flies 
of the same age. It may thus be concluded that 
the normal aging process does not entail re- 
actions with extremely high activation ener- 
gies and therefore that protein or nucleopro- 
tein denaturation is not the limiting mechanism 
of normal aging in these animals. In this spe- 
cies, aging must therefore involve either a de- 
struction of some limiting factor by processes 
with the low activation energies characteristic 
of catalyzed reactions, the accumulation of 
harmful substances through the operation of 
similar reactions, or a disruption of structure as 
a by-product of reactions with ordinary activa- 
tion energies, that is, micro-chemical accidents. 

D. melanogaster* were cultured on corn meal 
agar medium in half-pint cotton stoppered 
bottles according to usual procedures. Cultures 
were started by placing 25 to 50 males and 
females into culture bottles and allowing the 
females to lay eggs for a period of 5 to 7 days. 
The parent flies were then removed and those 
flies emerging during a 12-hour period (usually 
overnight) were used for the aging studies. 
Transfers were made in a sterile hood in order 
to avoid contamination with molds and bac- 
teria from the environment. The flies harvested 
every morning were mildly anaesthetized with 
ether and then spread out on a Petri plate con- 
taining the following three components in strat- 
ified layers: The lowest layer consisted of about 
2 mm. of sterile sea sand. Over this was placed 
a 5 mm. thick layer of modeling clay. Plates 
were sterilized by autoclaving at this stage and, 
after cooling, a 7 mm. layer of corn meal agar 
medium (see table 1) was poured over them 
and allowed to harden under sterile conditions. 

Because of the fact that population density 
has a striking influence on the lifespan of Dro- 
sophila (12), an effort was made to eliminate 

ethen __ this variable. The flies were individually housed 
in small glass tubes (2 inch lengths of glass 
tubing of 7 mm. bore) containing a cotton plug 
at one end. In order to house the fly it was 
simply necessary to push the previously steril- 

fly through the nutrient medium, through the 

oe through the courtesy of Dr. H. Bentley 
ass, 

them. Flies thus enclosed on a complete me- 
dium were protected from contamination by 
the cotton stopper and by the modeling clay 
plug which sealed the bottom of the tube. They 
were kept in plastic-covered sandwich boxes, 
with removable airtight covers in a constant 
temperature incubator (Precision Scientific, 
Model 805). 

Every morning the boxes were observed. The 
tubes containing flies that had died during the 
previous 24 hours were removed and records 
kept of the numbers dying at each age. 

Flies were exposed for variable periods of time 
to high temperatures by immersing the lower 
three-fourths of the tubes in a constant tem- 
perature water bath for the prescribed period 
and then returning them to the sandwich boxes. 

The data were analyzed in several ways. The 
percentage survival was plotted vs. age accord- 
ing to conventional methods. In addition, the 
mortality rate was calculated for each age (mor- 
tality rate = number dying per unit time di- 
vided by number alive at beginning of time 
period). Survivorship vs. age was plotted on 
linear paper; log of mortality rate and log sur- 
vivorship vs. age were plotted on semi-log 
paper. Gompertz slopes (4, 18) and survival 
curves were fitted by eye. 

In all experiments the flies emerging on a 
given day were divided into two groups in order 
to compensate for any potential systematic vari- 
ation in mortality behavior due to changes in 
the genetic characteristics of the fly populations. 
No such variation was evident in our studies. 
The present results were obtained over a two- 
year period and involved some 15,000 individ- 
ually-housed flies. 

RESULTS 

A. Mortality Behavior of Drosophila at Vari- 
ous Ambient Temperatures.—In order to estab- 
lish the appropriateness of the present culture 
method to the problem at hand, the normal 
mortality behavior of Drosophila at different 
temperatures was tested with large numbers of 

Taste 1. Drosophila Mevium. 

White corn meal 100 Gm. 

Dextrose 100 Gm. 

Brewer’s yeast 10 Gm 
Agar agar 5 Gm. 

3 Gm. 

Distilled water 625 cc. 

The above ingredients were mixed and cooked until slightly thick, 
then sterilized in autoclave for 20 min. at 120-140 C. at 15-18 Ibs. 
pressure. 
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Fig. 1. Survivorship and Gom- 
pertz plots for D. melanogaster 
at various temperatures. Top: 
Males; middle: Females; bot- 
tom: Total. 
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Fig. 2. Survivorship and Gom- 
pertz plots for D. melanogaster 
at 25 c. (exposed to 36 C. for 
one hour at 6 days of age). 

Top: Males; middle: Females; 

bottom: Total. 
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Fig. 4. Survivorship and Gom- 
pertz plots for D. melanogaster 

at 25 C. (exposed at 38.5 C. for 
one hour at 6 days of age). 
Top: Males; middle: Females; 

bottom: Total. 
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individually-housed flies. The results of these 
studies are illustrated in figure la, lb, and lc, 
which show the survivorship curves as well as 
the Gompertz plots. The Gompertz slopes ex- 
tractable from these plots gave an intercept of 
.0014 and a doubling time of one day at 25 C. 
One feature of these curves should be noted in 
particular. Although small populations seem 
to behave according to strict Gompertz func- 
tion, it is apparent, when very large popula- 
tions of several thousand flies are used, that the 
rate of increase of mortality decreases at great 
ages so that the initial high rate of increase in 
mortality rate is somewhat diminished. The 
possibility that this low slope at advanced ages 
(which incidentally is also characteristic of the 
Gompertz plot of human populations at great 
ages) (10, 21, 22) is due to a distortion of the 
curve by selective survival of specially resistant 
individuals, was tested by plotting separately 
those batches of flies which possessed survivors 
beyond the age of 30 days at 25 C. These mor- 
tality rate plots did not differ significantly from 
the total population. The above results are con- 
sistent in all respects with those reported earlier 
by Loeb and Northrop and by Pearl, as to the 
relative effect of temperature on lifespan. Our 
flies, however, were somewhat more short-lived 
at 25 C. than those reared by Alpatov and 
Pearl and by Loeb and Northrop. Whether 
this is a function of the medium on which our 
flies were kept, of the population density we 
used as compared to theirs, or of other unex- 
plored factors cannot, at present, be answered. 

B. Comparison of Mortality Behavior of 
Thermally-Shocked Flies and of Control Flies. 
—Batches of flies kept to 5 days of age at 25 C. 
in individual cages were exposed for various 
periods of time to different temperatures and 
then returned to 25 C. for the remainder of 
their lives. The length of exposure and the 
temperature required to produce an effect were 
arrived at empirically. It was found that the 
exposure at 36, 37, and 38 C. produced prac- 
tically no post-exposure mortality and that in 
all respects the flies behaved mortality-wise 
during the rest of their lives indistinguishably 
from the controls. Within 36 hours after ex- 
posure to 39 C. for one hour about 95% of 
the flies had died. 

At a temperature of 38.5 C. for one hour a 
small number of the flies died during the ex- 
posure period but about 50% died within 3-5 
days of the exposure. However, after the ini- 

tial high mortality following exposure, the sur- 3 
viving flies exposed at 38.5 C. and returned to ~ 
25 C. did not show any difference in their mor- — 
tality behavior as compared to their controls 
which had not be exposed. The results ob- 
tained at various test exposure temperatures are 
illustrated in figures 2, 3, and 4 and should be 
compared with the 25 C. results shown in fig- 
ure |. 

DISCUSSION 

The above results clearly demonstrate that 
the rate-limiting factors in the normal aging 
of D. melanogaster possess low activation en- 
ergies. This conclusion was not directly de- 
ducible from the temperature studies of Loeb 
and Northrop (8) and of Alpatov and Pearl 
(1), because it is possible that energetic chem- 
ical reactions taking place at an increasing rate 
at higher temperatures might have produced 
denaturative processes in the enzymatic con- 
stitution of critical cells in these animals. That 
such energetic reactions are not responsible for 
the normal aging of these animals is indicated 
by the fact that exposure to high temperatures 
for a brief period does not age animals of this 
species. 

Loeb and Northrop (8) had concluded from — 
their studies that the “duration of life is deter- — 
mined by the production of a substance leading © 
to old age and natural death, or by the destruc- ~ 
tion of a substance or substances which nor- 
mally prevent old age and natural death.” They — 
postulated that this substance was accumulated _ 
or utilized according to a law relating rate and | 
temperature that resembled that of a chemical — 
reaction, i.e., a Qi, between 1.5 and 3. 

Alpatov and Pearl (1), on the other hand, 
basing their interpretations upon their own ex- © 
periments came to a somewhat different con- 
clusion. Their “alternative explanation is bio- 
logical in its essence rather than chemical. It | 
is a simple fact of observation that the total 
activity of Drosophila is greater at higher tem- ~ 
peratures and lesser at lower temperatures. ; 

... It is in accord with the results of the body — 
of carefully controlled experimental work cited 
to suppose that the reason . . . Drosophila has © 
a shorter duration of imaginal life at higher 
temperatures is primarily simply because it is 
more active at those temperatures or, in other 
words, has a higher ‘rate of living’ and conse- 
quently shorter absolute duration of life.” It 
should be noted that the Alpatov and Pearl 
conclusion is essentially identical with the first 
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of the alternatives stated by Loeb and North- 
rop (utilization of some limiting substances). 

Studies during the last decade by Smith and 
associates (5, 14, 15, 16, 17) has brought to 
light some additional facts. Smith has shown 
among other things that adult female flies (but 
not males) kept at temperatures somewhat 
above their optimum for half of their adult life 
expectancy at that temperature actually live 
longer when returned to the lower temperatures 
than animals kept at the lower temperatures 
throughout their youth. Smith demonstrated 
that this effect was probably due to a decreased 
fertility by several elegant experiments. The 
fertility of flies at higher temperatures is greatly 
reduced. It may well be, however, that Smith’s 
observations are not relevant to an intrinsic 
aging process but, rather, reflect an indirect 
effect on survival capacity, since it would be 
expected that flies which are unburdened by the 
extra metabolic work associated with egg lay- 
ing would be less taxed physiologically than 
flies carrying a normal burden of egg laying. 
The probability of dying and consequently the 
mean survival time are the resultant of the 
interaction of an organism and its environment, 
and sterilized flies live in a different environ- 
ment (in the sense that they are not exposed 
to the rigors of reproduction). This conclusion 
is consistent with the results observed by 
Gowan (5) on the survival of female mice ex- 
posed to varying dosages of ionizing radiation. 
Gowan’s studies show that if a radiation dosage 
is given which is sufficient to sterilize or reduce 
the fertility of female mice there is a corre- 
sponding increase in the survival time. 
A basic criticism of all of the above findings 

should be pointed out. Life duration is a mea- 
sure of many environmental factors, in addition 
to an intrinsic aging process. A more explicit 
measure of the rate of aging is given by the 
application of the mathematical expression for- 
mulated by Gompertz in 1825 (4). This Gom- 
pertz function has been applied to the study of 
mortality in populations and to the effect of 
various environmental factors on aging. In hu- 
man beings, for example, the mean longevity 
is greatly affected by environmental factors 
which operate largely to produce high ‘infant 
mortality. The probability of survival after 
adulthood is reached is much less affected by 
variation in environment. The Gompertz func- 
tion, rather than calling attention to the mean 
age at death, emphasizes the rate of increase of 
mortality (i.e., probability of death) and, as 

such, it seems to be a more reliable measure of 
the rate of aging. Unfortunately, the experi- 
ments of Loeb and Northrop involved too few 
individual flies to permit one to derive mean- 
ingful mortality rates at various ages upon 
which a Gompertz analysis could be based. The 
work of Alpatov and Pearl (1), while embrac- 
ing a larger number of experimental animals, 
gave Gompertz plots at gross variance with 
other mortality statistics developed by Pearl 
and Miner (11) for Drosophila and may, there- 
fore, have been subject to some systematic ex- 
perimental error. The data of Smith, like that 
of Loeb and Northrop, is not sufficiently ex- 
tensive to permit a calculation of mortality rate 
at different ages. 
On the basis of a comparison of the temper- 

ature dependence of lifespan, Smith has also 
concluded that the reactions occurring above 
30 C. which produce life-shortening are differ- 
ent from those occurring at more optimal tem- 
peratures for these organisms. The present ex- 
periments establish on a more solid basis the 
thesis that normal aging is not a high activa- 
tion process and that it has little to do with 
the rapid increase in mortality observed above 
30 C. by Smith and others. 

The effects of temperature on longevity in 
a number of animal species (3, 9) including 
Drosophila (1, 8, 15) are summarized in figures 
5 and 6. All rates were normalized to the rate 
at 17-19 C. for interspecific comparison. The 
activation energy for the aggregate calculated 
is 18,400 cal., which is consistent with the low 
activation energy for the process deduced from 
the present experiments. 

The nature of the factors responsible for the 
decreased viability of old Drosophila remains 
obscure. Whether aging in these organisms 
(which unlike many other invertebrates and 
vertebrates do not have a regular cell replace- 
ment cycle except in the germ cell line) is a 
consequence of the loss of important cellular 
constitutents with the passage of time (18), 
whether it involves the accumulation of waste 
products or other noxious substances (by anal- 
ogy with the accumulation of lipofuscin age 
pigments in humans and other vertebrate 
forms) (6, 13, 20) or whether the decreased 
viability is a result of cell loss or organ and 
tissue disorganization or damage must await 
further studies, anatomical and physiological. 

Unfortunately, the elegant studies of Leven- 
book and Williams (7) on age changes in the 
mitochondria of flight muscles in Drosophila | 
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and the influence of such changes on the wing 
beat frequency of flies has not been extended 
to older flies. In their studies there was a 
gradual increase in the cytochrome c content 
of the flight muscles of phormia. This cyto- 
chrome content was directly related to the 
wing beat frequency and reached a steady level 
after about 7 days of adult life after which it 
remained constant up to 15 days of age, the 
greatest age examined in these studies. The 
earlier studies of Williams and associates (23) 
may be more germane to the present study. 

In retrospect it is not surprising that poikilo- 
therms generally seem to age more rapidly at 
elevated temperatures and conversely more 
slowly at low temperatures, since any chemical 
reaction would be expected to show a tempera- 
ture dependence. In organisms which fail to 
possess means of counteracting by repair or re- 
placement those changes in vital organs or cells 
occurring during the aging process, we would 
expect these aging processes to be accelerated 
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Fig. 6. Arrhenius plot of data given in legend to fig- 
ure 5—same symbols. 

at high temperatures. Whether or not a simi- — 
lar temperature relationship would be charac- _ 
teristic of homeothermic animals is an interest- — 
ing object for future study because, provided _ 
that some means could be found to compensate _ 
for the decrement in limiting physiological — 
functions as an homeotherm is cooled down, it — 
might be possible to produce a very consider- 
able increase in longevity. 

The possibility may also be considered that 
the greater longevity of poikilothermic animals — 
at low temperatures may itself be a factor pos- 
sessing survival value in evolutionary selection, 
for there is a great advantage to a species in 
having individuals so adapted that they can 
survive the periods of lower nutrition which 
usually are associated with the onset of colder 
weather. Thus the decreased rate of aging at 
low temperatures might well be a directly se- 
lected character rather than an accidental by- 
product of a structure containing catalysts with 
normal temperature dependences. Stated other- 
wise there may actually be genes which are 
called into actions at lower temperatures so as 
to suppress the rate of normal deteriorative 
processes. 

Finally, there exists the possibility that the 
aging process in lower forms bears little rela- 
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tionship to the process as it occurs in verte- 
brates. In many obvious respects Drosophila 
aging is not directly comparable to human ag- 
ing. For one thing, the lifespan of humans is 
nearly 1,000 times greater than that of Dro- 
sophila (37 C. and 25 C. respectively); for an- 
other the imaginal existence of Drosophila starts 
in a nearly fully developed state, whereas ver- 
tebrates generally undergo a long post-natal 
development leading to the reproductively func- 
tional adult. Third, the evolutionary origin of 
arthropods is so far removed from that of the 
vertebrates that it might be considered un- 
reasonable to expect similar mechanisms for 
senescence to be operating. 
On the other hand, there are several factors 

which make plausible a considerable resem- 
blance between the aging process in Drosophila 
and in humans. The first of these is the fact 
that aging in vertebrates takes place primarily 
in those cell lines and tissues which are not sub- 
ject to regular replacement and repair processes 
(18, 19). In those cells, such as the blood- 
forming elements, skin, and the lining of the 
gut where a regular replacement cycle is of evo- 
lutionary selective advantage by virtue of high 
attrition rate of cells and subcellular compo- 
nents, no pronounced characteristic age changes 
are observable. From this point of view, Dro- 
sophila may be considered as a_ vertebrate 
stripped of its replaceable cell lines and thus 
may represent an idealized form of the latter 
type of organism consisting only of cells capable 
of aging. 

A second argument concerning the possible 
relationship of the basic aging process in Dro- 
sophila and in humans is to be found in con- 
siderations of a more general nature derived 
from evolutionary concepts. As Comfort (2) 
has noted, it is quite possible that senescence in 
various forms may have a great deal in common 
because there is, after all, an underlying simi- 
larity in the basic organization of cells and 
tissues, even in such disparate forms. Natural 
selection may through convergence yield gross 
senescent patterns which have more than a 
passing resemblance to each other. Experimen- 
tally, this question could probably best be re- 
solved by producing poikilothermic mammals 
and observing the effects of temperature on lon- 
gevity, but this attack will have to await the 
development of appropriate technical advances 
and understanding of the mechanisms control- 
ling thermo-regulation in mammals. 

SUMMARY 

The effect of temperature on the rate of aging 
of D. melanogaster has been studied, using in- 
dividually-housed flies. The results confirm in 
general outline the earlier results of Loeb and 
Northrop and of Alpatov and Pearl, but the 
numbers of animals used and the conditions of 
cultures were designed so as to permit a Gom- 
pertz analysis of temperature effects on aging 
rates. The rate of aging shows an activation 
energy as calculated from results at 17, 25 and 
31 C. of approximately 19,000 kcal. between 
17.5 and 25 C., which compares with the values 
of 12,700 found by Alpatov and Pearl and ap- 
proximately 20,000 found by Loeb and North- 
rop. 

Flies were exposed for a brief period (1 hour) 
to various temperatures beyond their optimum 
from 36 to 40 C. After an exposure to 38.5 C. 
for one hour approximately 50% of the flies, 
both male and female, died within 5 days. The 
remaining animals did not show a mortality 
rate significantly different from the controls 
kept at 25 C. These results clearly demon- 
strate that aging in Drosophila is not a result 
of high activation energy reactions, such as 
protein-denaturation. Rather, the increase in 
mortality at high temperatures must be a con- 
sequence of the loss of functional units through 
the accumulation of inhibitors and/or the ex- 
haustion of necessary metabolites. 

There are no significant differences between 
the behavior of male and virgin female flies as 
used in these experiments. The results are con- 
sistent with and clarify some of the results ob- 
tained by Smith which he interpreted to mean 
that the increase in mortality rate which occurs 
above 30 C. was a reflection of a different proc- 
ess than that occurring at lower temperatures. 

The author wishes to express his profound gratitude to Miss M. 
Susanne Herman for her careful and painstaking care and assistance 
in these experiments. 
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METABOLIC RATE AND AGING IN RATS DURING EXPOSURE TO COLD* 

H. H. KIBLER, B.S., AND H. D. JOHNSON, Ph.D. 

(From the Department of Dairy Husbandry, Universiiy of Missouri, Columbia, Missouri) 

Alterations in metabolic rate are known to 
affect longevity (1). The extent to which 

- metabolic rate (oxygen consumption) was al- 
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tered in male rats by 450 days of exposure to a 
48 F. temperature, and some of the conse- 

_ quences of this alteration are discussed in this 
paper. Data are reported on oxygen consump- 

tion, food and water consumption, and body 
weight. 

MATERIALS AND METHODS 

This experiment was conducted in the Mis- 
souri Small Animal Climatic Laboratory. The 

_ animals consisted of 120 male rats of the Holtz- 
- man strain. They were all about 23 days of age 

when received, although they arrived in two 
_ shipments about 4 months apart (50 in group 
_ A and 70 in group B). Half of the group A 
_ and a half of the group B rats were placed in 
_ individual cages in a 48 F. (9 C.) temperature 

room. The remainder were placed in individual 
cages in an 83 F. (28 C.) temperature room. 
The relative humidity was maintained at 60 to 
70% in the 48 F. room and at 50 to 55% in 
the 83 F. room. Care was taken to maintain 
the micro-climate within each cage the same as 
that of the room in which the cage was placed. 
A diffused flow of air from a duct in the ceiling 
passed through the wire cages, and no bedding 
was used. All rats were fed a Rockland rat 
pelleted diet. Food and water were supplied 
ad libitum. 
Oxygen consumption (non-fasting, resting) 

was measured with an 8-chamber Regnault- 
Reiset volumetric type apparatus (4). The cab- 
inet of this apparatus was connected by air 
ducts to an air-conditioning unit so that the 
oxygen measurements could be made at either 
48 F. or 83 F. as desired. 

For the purposes of this discussion, the dis- 
tinction between the A and B groups will not be 
considered, as figure 1 shows that the age curves 
of the data for the two groups are similar. ‘The 
animals kept in the 48 F. room will be called 
the cold rats, and those kept in the 83 F. room 
will be called the control rats. 

* Contribution from Missouri Agricultural Experiment Station 
Journal Series No. 2183. Approved . Director. is investigation 
was Ms ero by a U. S. Public Health Service grant A-2308(cl). 
t With the technical assistance of Louise Sturm. 

RESULTS 

Oxygen Consumption.—After 100 days of 
age, the oxygen consumption of the cold rats 
exceeded that of the control rats by about 200 
ml./hour, or 40%. Representative means and 
standard errors of means for the cold and control 
rats of Groups A, for example, were as follows: 
755 + 10 and 530 + 14 at 260 days of age, and 
804 + 23 and 562 + 20 at 358 days of age. 
For the Group B rats, representative values 
were 689 + 23 and 486 + 15 at 102 days of 
age, and 680 + 17 and 481 +12 at 186 days 
of age. These differences were highly signif- 
icant (P < 0.01). 

As shown in figure 1, the cold rats main- 
tained their 40% elevation in oxygen consump- 
tion throughout the reported period. Greater 
increases for shorter exposures and different 
conditions have been reported in the literature. 
Herrington (3) reported increases in heat pro- 
duction of about 50% (based on carbon dioxide 
measurements). His rats, however, had lived 
in an environment of 23 to 25 C. (75 F.), and 
had been acclimated to the test temperature for 
only 18 hours prior to testing. 

Caloric Intake-—The 40% elevation in en- 
ergy expenditure of the cold rats was main- 
tained by an elevation of approximately 65% 
in food consumption. At 213 days of age the 
Group A cold rats consumed 37.8 + 1.5 Gm., 
whereas the controls consumed only 24.8 + 0.6 
Gm. Similarly, at 192 days of age, the Group B 
cold rats consumed 42.8 + 1.0 Gm. and the 
control rats 25.7 + 1.7 Gm. These differences 
were highly significant (P < 0.01). In grams 
per 100 grams body weight, the daily food con- 
sumption was about 9 for the cold rats and 5 
for the controls. 

Body Weight.—In spite of their greater food 
intake the cold rats gained weight more slowly 
than the controls. At 97 days of age, for ex- 
ample, the Group B cold rats weighed 351 + 
4.9 Gm. and the control rats weighed 407 + 4.1 
Gm. At 180 days of age their respective weights 
were 434 + 5.8 Gm. and 509 + 6.2 Gm. At 
400 days of age, figure 1 shows that the Group 
A cold rats weighed about 100 Gm. less than 
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the Group A control rats. These differences 
were highly significant (P < 0.01). 

Water Consumption—The data shown in 
figure 1 indicate that the water consumption 
was higher in the cold than control rats, al- 
though not at a statistically significant level 
for one-day measurements. A special 5-day test 
of water consumption of the Group B rats, how- 
ever, did show that the higher water consump- 
tion of the cold rats was highly significant 
(P < 0.01). The increased water consumption 
of the cold rats appeared to be due to cold 

KIBLER AND JOHNSON 

diuresis. However, it may have been associated _ 
with the greater food consumption of the cold | 
rats. 

DISCUSSION 

An old but intriguing theory of aging is that — 
length of life is inversely proportional to meta- — 
bolic rate. Bourliére (1) in reviewing the liter. 
ature cited evidence that a) invertebrates and — 
cold blooded vertebrates lived longer in cold | 
environments (low metabolic rate) than in : 
warm environments (high metabolic rates); b) i 
small rodents lived longer if their growth and — 
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Taste 1. Ace or Deatu oF Eacu Inprvipuat Rat (25 Rats Group). 

48°F. Temperature 83°F, Temperature 

Number Number 

Age of Percentage Age of Percentage 

(Days) Deaths Survival (Days) Deaths Survival 

219 1 96 
322 1 92 

350 1 88 

359 1 84 

375 3 72 

400 2 64 

412 1 60 

434 1 56 

438 1 52 

448 1 48 

451 1 44 

472 1 40 

475 1 36 

485 1 32 

490 1 28 

496 1 24 

508 1 96 

519 1 20 

525 1 16 

550 1 12 550 1 92 

563 1 88 

568 1 84 
595 1 8 
599 1 4 

metabolic rates were lowered by restriction of 
food; and c) hibernators lengthened their life- 
span by seasonal lowering of body temperature 
and energy metabolism. 

To suggest that a high metabolic rate causes 
aging implies that the metabolic processes are 
less than perfect (such as inadequate specificity 
of enzymes, accumulation of metabolic prod- 
ucts). Sacher (5) has suggested that aging can 
result from irreversible changes in molecular 
structure caused by errors in chemical synthe- 
sis. According to this hypothesis, the number 
of errors would increase with increasing meta- 
bolic rate. 

Further analysis of the metabolic error theory 
suggests that for a given metabolic rate the 
errors will be minimal at some optimal condi- 
tion and that they will increase when condi- 
tions are less favorable. In view of the role of 
temperature in metabolic processes, fewest met- 
abolic errors should occur at some fixed optimal 
temperature. Homeothermal regulation can be 
explained, in part, on this basis of reasoning. 

Regulation of body temperature at an op- 
timal level, then, should increase the lifespan 
of an animal unless a high metabolic rate is 
required to maintain this fixed temperature 
level. Dawson (2) cited examples of lizards that 
can maintain body temperature at a character- 

istic level of 30 C. by basking in sunshine even 
though the shade temperature is near freezing. 
By this method they approximate homeother- 
mic regulation at a reduced metabolic cost. 

The 40% increase that occurred in the oxy- 
gen consumption of the rats in the 48 F. room 
indicates that the white rat pays a high price 
to maintain an approximately normal deep 
body temperature in a cold environment. This 
40% rise occurred even though mechanisms 
for conserving heat were brought into play 
(hair growth, peripheral cooling, curling into a 
ball to reduce exposed surface). Because of 
the rats’ relatively large ratio of surface area 
to body weight (4 to 5 times that of man), any 
reduction in area or temperature of this heat 
dissipating surface is quite important in a cold 
environment. 

The ages of death among the older Group A 
rats are shown in table 1. This table is ex- 
tended to include older ages than those reported 
in figure 1, but it is still incomplete since one 
of the cold rats and 21 of the control rats are 
still alive. Deaths among the younger Group B 
rats are too few to evaluate. 

Postmortem examinations of the rats from the 
48 F. room revealed thickening of arteries, de- 
generation of kidneys and other organs, throm- 
boses, tumors. mild ear infections, and pneu- 
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monia. The one death among the controls was 
due to an inner ear infection. Cold injury to 
the tails of the cold rats suggests that below 
optimal temperatures existed in these remote 
appendages, resulting in increased metabolic 
errors (tissue damage). The absence of body 
fat in the cold rats was in marked contrast to 
the ample body fat in the controls. Lowered 
reserve as well as lowered resistence may have 
been an important factor in many deaths. The 
shortened lifespan of the cold rats is in accord 
with the hypothesis that a high metabolic rate 
accelerates aging. However, additional studies 
are necessary to differentiate between stress, 
aging, and other effects. 

The results of this experiment suggest that 
lifespan will not be increased by slowing down 
the growth rate if the metabolic rate is high 
(the metabolic rate could be lowered by re- 
striction of food in a comfortable environment). 
When the metabolic rate of male rats was in- 
creased by cold exposure, their lifespan was 
shortened even though their rate of gain in 
body weight was decreased. 

SUMMARY 

Comparisons of male rats which were ex- 
posed continuously to a temperature of 48 F. 

KIBLER AND JOHNSON 

with controls which lived at 83 F. showed that | 
the cold-exposed group drank significantly more _ 
water, increased their oxygen consumption by — 
40%, and consumed 65% more food, but gained — 
weight more slowly. The lifespan of the cold- — 
exposed rats was not increased by their low — 
growth rates. Deaths among the cold-exposed 
and control rats were in accord with the hy- 
pothesis that a high metabolic rate accelerates 
aging. 
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HEXOSAMINE AND HYDROXYPROLINE CONCENTRATIONS 

IN SKIN AND BUCCAL MUCOSA OF AN AGING RAT POPULATION* 

DAVID H. MURRAY, B.S.,, WADE R. WATTS, B.A., AND JOHN R. RING, Ph.D. 

(From the Department of Anatomy, Washington University School of Dentistry, 
St. Louis, Missouri) 

It is readily observed that physiological aging 
does not necessarily coincide with chronological 
aging. Cowdry (2) postulated that an increase 
in the fibers of the connective tissue surround- 
ing the capillary bed might obstruct the flow of 
fluids through these tissues and thus be in- 
volved in aging through reduction of nutrition. 
Sobel and associates (7, 8), following this gen- 
eral thesis, demonstrated a relation between 
collagen and ground substance, the hexosamine 
to collagen ratio, which diminished with age 
as measured by increase in weight. This was 
a consequence of a more rapid increase in col- 
lagen than in hexosamine, which also increased. 
Houck and Jacob (3) were not able to ob- 

serve a significant change in the concentration 
of hexosamine of connective tissue of whole rat 
skin with increased weight, but hydroxyproline 
did increase during early growth, then de- 
creased. This in turn was reflected as a de- 
crease in the hexosamine to hydroxyproline 
ratio during early growth followed by an in- 
crease. 
The studies of Houck and Jacob and Sobel 

and associates indicate that during growth the 
ratio of hexosamine to collagen decreases, hy- 
droxyproline increases, and any hexosamine 
change is questionable. We have studied the 
hexosamine and hydroxyproline concentrations 
of the three related tissue areas (ventral tho- 
racic skin, palmar foot skin, and buccal mucosa) 
in female rats and related these concentrations 
to chronological age beyond the growth period 
as measured by body weight change. 

MATERIALS AND METHODS 

For this study, a colony of rats of the 
Sprague-Dawley strain was maintained in air- 
conditioned quarters on a diet of Purina Labo- 
ratory Chow ad libitum. At irregular intervals 
female rats of various ages were sacrificed until 
tissues from 34 animals had been analyzed. 

* Supported in part by Grant D-273, U.S. Public Health Service, 
National Institute of Dental Research. 

Public Health Service Post-Sophomore Dental Research 
‘ellow. 

These animals ranged in age from 12 to 975 
days and were divided into 5 groups: 6 animals 
under 100 days, 6 animals 101 to 300 days, 7 
animals 301 to 500 days, 7 animals 501 to 700 
days, and 8 animals over 701 days. The tissue 
samples from each rat consisted of about 75 mg. 
of buccal mucosa, 100 mg. of shaved ventral 
thoracic skin, and 75 mg. of palmar foot skin. 
Since the proportion of moisture and fat varies 
considerably, the tissues were oven dried at 100 
C. for 24 hours, after which the fat was ex- 
tracted with 2 washings of 25 ml. ether for 
6 hours each. The tissues were returned to 
the oven for 12 hours to eliminate any ether 
or absorbed moisture. The tissues were 
weighed and transferred to glass-stoppered cen- 
trifuge tubes in which they were hydrolyzed 
in 2 ml. of 2 N HCl at 100 C. for 15 hours. 
Hydroxyproline was determined after the 
method of Martin and Axelrod (4) as modified 
by Neuman and Logan (5). Hexosamine was 
determined by the method of Blix (1). A 
Beckman DU spectrophotometer was used for 
the optical density measurements. 

RESULTS 

The growth pattern of this strain of rats was 
such that they grew rapidly for the first 175-200 
days to a weight of about 275 Gm. Growth 
continued for the next 175-200 days at a de- 
creased rate, at which time the rats had reached 
their maximum weight of 300-325 Gm. The 
mean ages of the 5 groups of rats were 50, 195, 
425, 650, and 800 days. 

The concentrations of hydroxyproline and 
hexosamine as percentages of the dry-defatted 
tissues with standard deviations are shown in 
table 1 for palmar skin of the foot, ventral tho- 
racic skin, and buccal mucosa. The ratios of 
hexosamine to hydroxyproline are also shown. 
The change in hexosamine with age is not sta- 
tisically significant in any of the 3 tissue areas. 
The amount of hydroxyproline increased signif- 
icantly between the two youngest groups, while 
the older groups did not show a significant 
change in hydroxyproline content. 

17 
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TasLeE 1. CHANGES IN HEXOSAMINE AND HypROXYPROLINE CONCENTRATIONS IN SKIN AND BuccaL Mucosa oF Rar 
wiTH AGE CHANGE. 

MURRAY, WATTS, AND RING 

Animals | No, Palmar Foot Skin Ventral Thoracic Skin Buccal Mucosa 

Age Hexos- Hy- Ratio | Hexos- Hy- Ratio | Hexos- Hy- Ratio 

Range amine droxy- of amine droxy- of amine droxy- of 
(Days) as % pro- Hexos- | as% pro- Hexos- | as % pro- Hexos- 

of line amine of line amine of line amine | 
Dried- as % to Hy- | Dried- as % to Hy- | Dried- as % to Hy. 
defat- of droxy- | defat- of droxy- | defat- of droxy- 

ted Dried- pro- ted Dried- pro- ted Dried- pro- | 
Tissue defat- line | Tissue defat- line Tissue defat- line 

ted ted ted 
Tissue 8. D. S.D. Tissue §. D. Tissue 8. D. 

Under 100..| 6 | 0.381 40.043 2.78 +£1.10 0.140 | 0.499 40.069 2.79 41.10 0.180 | 0.487 40.025 2.01 +0.90 0.242 
101-300....| 6 | 0.472 +0.082 5.21 0.79 0.090 | 0.484 +0.096 6.22 +0.60 0.078 | 0.592 40.073 4.25 0.71 0.140 
301-500... 7 | 0.533 40.100 4.53 41.42 0.118 | 0.494 40.078 6.22 42.00 0.079 | 0.601 +0.163 3.27 £0.82 0.184 
501-700... 7 | 0.469 +0.017, 4.47 0.81 0.105 | 0.476 40.118 6.15 41.70 0.077 | 0.506 +0.036 3.61 +0.51 0.140 
Over 701..., 8 | 0.412 40.025 4.06 40.96 0.101 | 0.531 +0.044 5.42 41.00 0.098 | 0.525 40.047 4.0; 91 + 

The hexosamine to hydroxyproline ratio de- DISCUSSION § 
creased significantly in all three tissue areas be- In agreement with Sobel and associates (7, 8) _ 

tween the two youngest age groups, but re- and Houck and Jacob (3), we found that hy-. 
mained unchanged in the ventral thoracic skin 
of the older groups. In palmar foot skin and 
buccal mucosa the hexosamine to hydroxypro- 
line ratio was somewhat higher in the animals of 
the 301- to 500-day group, but the change was 
not significant considering the standard devia- 
tions of hexosamine and hydroxyproline of these 
groups. 
When the concentration of hydroxyproline 

was related to weight during the period of active 
growth, there was a high degree of correlation 
between weight and hydroxyproline concentra- 
tion as shown in figure 1. 
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BODY WEIGHT (G.) 
Fig. 1. Effect of body weight upon the concentration 

of hydroxyproline in palmar foot skin (MH), ventral 
thoracic skin (X), and buccal mucosa (O.M.M.) (1) 
during active growth. 

droxyproline concentration increased with age 
during the period of most active growth to 
about 250 Gm. in body weight. In animals 
beyond the period of active growth, we found 
as much variation between individuals of the’ 
same age as between individuals of different — 
ages. Since the values of hydroxyproline are” 
high in relation to the relatively unchanged — 
amount of hexosamine, the hexosamine to hy-_ 
droxyproline ratio is affected by the hydroxy- — 
proline almost to the point of being a reciprocal — 
function of the hydroxyproline content. This 
being the case, it would be possible to relate 
hydroxyproline to any other constituent of the | 
body that is unchanged with age and note a 
change somewhat similar to the ratio studied” 
here. In a preliminary report on this work 
Ring (6) reported what seemed to be a slight 
increase in the hexosamine, especially of foot 
skin, occurring in the middle of the age range — 
(500-600 days). These data were based on 
individual measurements, and the apparent — 
change does not occur when the group method | 
of presenting the data is employed. 

Sobel (7) postulated that the more rapid in- — 
crease in collagen content with the resultant — 
decrease in hexosamine to collagen ratio might — 
ultimately accelerate the aging phenomenon. If © 
an increase in collagen, as measured by hy- — 
droxyproline in relation to hexosamine, is func- | 
tionally related to the acceleration of the aging 
process during growth, it would seem that, after 
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active growth has ceased, a continued increase 
_ in collagen is not necessary to keep the aging 
_ process going. 

This might lead one to question the hexo- 
- samine to hydroxyproline (or hexosamine to 
~ collagen) ratio as an adequate index of aging 
_ or as an expression of a causative factor in the 
_ aging process. Since nutrients and waste prod- 
* ucts must diffuse through the ground substance, 

perhaps the degree of polymerization of the 
_ ground substance of connective tissue should 

also be studied as a change possibly related to 
the aging phenomenon. 

SUMMARY 

In a group of 34 white rats ranging in age 
from 12 to 975 days, the concentration of hexo- 
samine in dried-defatted connective tissue of 
skin and buccal mucosa did not change signif- 
icantly with increased age, whereas concentra- 
tions of hydroxyproline in these tissues did in- 
crease significantly during growth but remained 
unchanged during adulthood and senescence. 
The ratio of hexosamine to hydroxyproline fol- 
lowed a pattern that is roughly reciprocal to the 
hydroxyproline concentration. 
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EFFECT OF 17-ETHYL-19-NORTESTOSTERONE ON ARTICULAR 

AGING AND OSTEOARTHROSIS IN ORCHIECTOMIZED MICE* 

MARTIN SILBERBERG, M.D., AND RUTH SILBERBERG, M.D. 

(From the Department of Pathology, Washington University, School of Medicine, 
St. Louis, Missouri) 

A positive correlation could be established 
between the progress of articular aging and 
the evolution of osteoarthrosis in man and ani- 
mals (1, 2, 4, 5, 7, 8, 9, 12). These processes 
were accelerated and intensified by growth- 
promoting factors while they were retarded 
and attenuated in mice orchiectomized early in 
life (9, 10). Whether or not and to what ex- 
tent these effects are responses to specific stimuli 
or whether they represent a reaction to general 
metabolic imbalances is unknown. In an at- 
tempt to obtain additional information regard- 
ing this question, it was decided to test the 
articular effects of prolonged administration of 
17-ethyl-19-nortestosterone,t a steroid that 
stimulates protein anabolism (3, 6) and pro- 
motes epiphyseal growth and development (10). 

MATERIALS AND METHODS 

Twenty-nine male mice of the closely inbred 
strain C57BL Jax6 raised in our laboratory and 
kept on a diet of Purina laboratory chow and 
water ad libitum were orchiectomized at the age 
of one month. Starting a few days post- 
operatively, the animals received subcutaneous 
injections of nortestosterone 6 times weekly for 
12 to 15 months. Fifteen mg. of the substance 
was dissolved in 25 cc. sesame oil, and at first 
0.05 cc. of this solution were injected; after 6 to 8 
weeks, when the mice had doubled their weight, 
the dose was doubled, so that the daily dose 
given was about 0.2 mg./Kg./body weight; this 
is considered a low dose (3, 6). 

During the early stages of the experiment the 
treatment was tolerated without ill effects. 
However, toward the end of the first year the 
injections were made with increasing difficulty 
due to subcutaneous scarring and cyst forma- 
tion. Therefore, the treatment of the majority 
of animals was discontinued after one year. 
From the age of 16 months on, a number of 

bd The in investigation was supported by grants A-22(C8) and A-1679 
(C) from the National Institute of Arthritis and Metabolic Diseases, 
National Institutes of Health, Public Health Service. 
t We are indebted to Dr. V. A. Drill, Director of Biological Re- 

search, G. D. Searle & Co., Chicago, Illinois, for a generous supply 
of Nilevar®). 
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mice, particularly those which had developed 
oil cysts, died or were in such poor condition 
that they had to be sacrificed. The experi. 4 
ment was terminated when the mice were lf 
months old. At this age articular aging and 
osteoarthrosis are well under way in untreated 
mice of this strain (7, 9). 

At necropsy the knee joints were onsale 
fixed and decalcified in Bouin’s solution, ané_ 
embedded in paraffin. Semiserial sections wer 
stained with hematoxylin and eosin. The find. 
ings in the epiphyseal growth zones and in the 
joints were compared with those obtained pre. 
viously in untreated mice and in untreated cas. 
trates of corresponding age (9). The result 
were tabulated and their statistical significance 
was determined by means of the Chi square 
method. The present report deals with obser: 
vations made in: 1) untreated controls, 34 
mice; 2) castrate controls, 29 mice; 3) castrate 
receiving nortestosterone, 29 mice. 

RESULTS 

Weights.—At the age of 6 months, the mean 
weight of untreated controls was 26.3 Gm., thai!” 
of untreated castrates was 22.0 Gm., and thai 
of castrates receiving nortestosterone was 25.) 
Gm. Therefore, the treated castrates had gained 
almost as much weight as the untreated con- 
trols (10). At the age of 18 months, the mean 
weight of treated castrates that were in good 
physical condition was 28 Gm., that of un- 
treated controls and that of untreated castrate’ 
32 and 24 Gm., respectively (table 1). While” 
from the age of 6 to 18 months the untreated 
controls had on the average added about 6 Gm_ 
of weight, both untreated and treated castrate: 
had gained only about 2 Gm. during the sam¢_ 
period. Apparently, therefore, the effectivenes 
of the steroid declined after the end of the firs” 
5 months of treatment or had ceased altogether. 5 

Microscopic Findings. A. Growth Zones. In 
18 month-old untreated mice of strain C57BL_ 
Jax6, the growth zones at the upper end of the 
tibia are usually represented by a narrow layer 
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Tasie 1. ARTICULAR FinpiINcs IN UNTREATED AND CasTRATE CONTROLS AND IN CasTRATES RECEIVING NorTESTOSTERONE. 

Mean Age 

No. of at Death* 

Series Mice (Months) 

Non-Castrated 34 16.8 

controls 

Castrated 29 16.5 

controls 

Castrates treated with 29 16.9 

nortestosterone 

Articular Findings 

Mean Weights No Change Age Changes Osteoarthrosis 

(Gm. at 18 Months) No % No, % No. % 

32 max. dev. 3 4 12 19 56 11 32 
min. dev. 3 

24 max, dev. 5 12 41 16 56 1 3* 

min. dev. 3 

28 max. dev. 7 3 10 15 52 ll 38* 

min, dev. 5 

P < Ol. 
both 

of inactive heavily calcified cartilage under- 
going partial or complete ossification and show- 
ing perforations of varying width. These 
changes vary in degree and overlap to a large 
extent (7). In castrate controls of this age, de- 
generation and breakdown of the cartilage were 
markedly delayed. Cartilage cell columns con- 
taining 4 to 6 cells of proliferating type per- 
sisted, large plugs of degenerated cartilage were 
rare, ossification was decreased, and perfora- 
tions were as a rule missing. The growth zones 
were thus in a youthful state and resembled 
conditions seen in untreated controls 6 to 9 
months old. In 18 of 27 castrates treated with 
the steroid and 18 months old, the structure of 
the epiphyses was about as expected in un- 
treated animals of this age. However, the ap- 
pearance of the growth zones after treatment 
with nortestosterone differed from that of un- 
treated controls in that hyalinization and ossifi- 
cation were more irregular and patchier in dis- 

- tribution than in the latter. In some areas the 
hyalinized areas were set off sharply from the 

' calcifying cartilage and in others the zone of 
calcification was narrower than ordinarily. 
Nine of the injected castrates showed compara- 
tively youthful growth zones with short col- 
umns of inactive cartilage and occasional small 
perforations, findings similar to those seen in 
untreated controls at the age of about 12 
months. 

B. Joints——According to criteria established 
elsewhere in detail (9), hyperplasia, hyper- 
trophy, and degeneration of cartilage with in- 
tact articular surface were classified as age 
changes. Erosions of the surface with over- 
growth of cartilage or marginal lipping, anal- 
ogous to findings in the human disease, were 
designated as osteoarthrosis. Slight lesions are 
characterized by small surface defects, advanced 
lesions by deep penetrating ulcers with mar- 
ginal outgrowths and involvement of the soft 

Is that died spontaneously and those sacrificed according to schedule. 

tissues. The photomicrographs represented by 
figures 1-4 show: 1) unchanged articular sur- 
face, 2) articular age changes, 3) slight, and 
4) advanced osteoarthrosis. 

The articular findings are presented in table 
!. Each animal is listed only once, although 
lesions interpreted as aging changes are regu- 
larly present in animals affected with osteo- 
arthrosis. Under the latter conditions, animals 
are classified as having osteoarthrosis. Un- 
treated controls had a mean age of 16.8 months; 
the joints of 4 mice (12%) were unaltered, 19 
mice (56%) showed articular age changes, and 
11 (32%) had osteoarthrosis of more or less 
advanced degree. Non-injected castrates had a 
mean age of 16.5 months; the joints of 12 mice 
(41%) were unaltered, those of 16 mice (56%) 
showed age changes, and one mouse (3%) had 
slight osteoarthrosis. Castration thus caused a 
significant decrease of the incidence of esteo- 
arthrosis as compared to that found in un- 
treated controls (P < .01). The castrates that 
had received nortestosterone had a mean age 
of 16.9 months; the joints of 3 mice (10%) 
were unchanged, those of 15 mice (52%) 
showed age changes, and those of 11 mice 
(38%) had osteoarthrosis. Thus as compared 
to non-injected castrates the steroid significantly 
increased the incidence of joint disease (P < 
01). However, there was a striking difference 
in the severity of the articular lesions seen in 
untreated controls and steroid-treated castrates, 
respectively. Of the 11 test mice affected 6 had 
very minor focal lesions; in 5 animals articular 
involvement was more widespread but still 
slight. There were no severe lesions; the most 
advanced one is illustrated in figure 3. Thus, 
while nortestosterone increased the incidence of 
osteoarthrosis to a level similar to that found 
in untreated controls, the severity of the lesions 
differed little from that seen in untreated cas- 
trates. 
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Fig. 1. Unchanged joint: Tibial 
surface smooth; cartliage cells 

showing the usual regular ar- 
rangement in small columns. 

Fig. 2. Aging changes: Tibial — 
surface intact; diffuse hyperplasia 
and hypertrophy of cartilage cells 
with basophilic halos indicative | 
of growth; some cells with pyc- 
notic nuclei undergoing regressive 
change. 

Fig. 3. Osteoarthrosis slight: § 
Fraying and shallow ulceration 
of tibial surface; cartilage rem- aga 

nants at both margins of the) eph 
ulcer. 

Fig. 4. Osteoarthrosis advanced: 
Tibia at bottom, femur at top, 

menisci at both sides of picture. the 
Deep ulcer of tibia with cartilage tha 
at margins and eburnation of the dict 

floor of the ulcer; loss of cartilage 

of femoral surface with baring 
and thickening of underlying int 
bone. spo 

DISCUSSION eal discs and joints proceeded in a more normal | 6g 
In mice of strain CS7BL Jax6, orchiectomy fashion; however, epiphyseo-diaphyseal union) 4, 

performed at the age of one month delayed remained retarded. Concurrently the incidence 
skeletal aging and decreased the incidence of of osteoarthrosis was increased to the level’ |; 
osteoarthrosis as compared with conditions seen found in untreated controls; but the joint le-_ 

tate 
in untreated controls. After prolonged post- sions were less severe than ordinarily. The ie 
castrational administration of low doses of nor- _ steroid thus did not completely reverse the effect gro 
testosterone, development and aging of epiphys- of castration. This might have been due to 
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waning action of the drug with prolonged ad- 
ministration. This possibility was also sug- 
gested by the lag of increase in body weights, as 
the injected animals grew older, and by similar 
results obtained by previous investigators (3, 6). 
On the other hand, the findings may indicate 
that the skeletal effects of the steroid are not 
identical with those of testosterone and that 
nortestosterone, at least under the conditions of 
the present experiment, compensated only 
partly for the deficiency of male sex hormone. 
Whether or not qualitative differences exist in 
the articular effects of nortestosterone and testos- 
terone, respectively, is an important question 
because of its bearing on the mechanism of the 
skeletal action of testosterone. If there were 
qualitative differences, the skeletal effects of the 
male sex hormone would not be solely due to its 
protein-anabolic properties, which it shares 
with nortestosterone. 

The effect of nortestosterone resembled that 
of other growth stimuli in that it promoted 
at least in castrate mice, not only growth of 
cartilage but also the evolution of degenerative 
joint disease. These observations demonstrate 
again the striking similarity in the response of 
ephiphyseal and articular cartilages to exo- 
genous stimuli. This is not surprising in view 
of the common origin of the two cartilages, 
and it may be surmised that their reaction to 
endogenous stimuli, e.g., to those that promote 
aging, would also be similar. Since it has been 
shown repeatedly that aging of the epiphyseal 
growth zones and of the joints run a comparable 
course (7), the tendency of the articular carti- 
lage to age may be estimated by observation of 
the growth zones. However, this does not imply 
that the incidence of osteoarthrosis can be pre- 
dicted by the progress of epiphyseal develop- 
ment. No such correlation could be established 
in mice of strains which vary in the incidence of 
spontaneous osteoarthrosis (11). Moreover, un- 
der experimental conditions, osteoarthrosis and 
epiphyseo-diaphyseal union, the latter of which 
depends on progressive resorption of the epi- 
physeal discs, often fail to go hand in hand (7). 
Senile osteoarthrosis results from a multiplicity 
of factors of which articular aging is only one. 
Articular aging is an important predisposing 
factor inasmuch as it makes the senescent car- 
tilage vulnerable to influences which precipi- 
tate the joint disease. The precipitating factors 
involve the articular tissue, but not in the 
growth zones, and may be altogether unrelated 
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to aging processes. Consequently osteoarthrosis 
takes its course partly independent of aging 
processes. 

SUMMARY 

Orchiectomy performed in growing mice (29 
male animals of strain CS7BL Jax6) retarded 
skeletal aging, decreased the incidence and at- 
tenuated the severity of osteoarthrosis as com- 
pared to conditions in 34 non-castrated con- 
trols. Prolonged administration of low doses of 
the protein-anabolic steroid 17-ethyl-19-nortes- 
tosterone to 29 orchiectomized animals partly 
reversed the skeletal effects of castration. De- 
velopment and aging of epiphyseal and articu- 
lar cartilage proceeded in a more normal fash- 
ion in the steroid-treated castrates and the inci- 
dence of osteoarthrosis about equalled that seen 
in 34 non-castrated controls; however, in the 
nortestosterone-treated castrates the joint le- 
sions were distinctly less severe than in the non- 
castrated mice. The failure of nortestosterone to 
substitute completely for the loss of testicular 
activity is probably caused by waning effective- 
ness of the steroid with prolonged administra- 
tion. It may be concluded that in untreated 
male mice the articular effects of testosterone 
are at least partly due to its protein-anabolic 
properties. 
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THE ACONITASE ACTIVITY OF ARTERIAL TISSUE 

IN INDIVIDUALS OF VARIOUS AGES* 

J. E. KIRK, M.D. 

(From the Division of Gerontology, Washington University School of Medicine, St. Louis, Missouri) 

The presence in human aortic tissue of a 
notable activity of aconitase was reported in a 
previous publication from this laboratory (2). 
Since aconitase catalyzes the interconversion 
between citrate and cis-aconitate, this enzyme 
constitutes an essential link in the chain of 
enzymes of the tricarboxylic acid cycle. Later in- 
vestigations (1, 3, 6) from this department on 
other enzymes of this cycle have, in general, re- 
vealed significantly higher tissue activities than 
those recorded for aconitase, and thus it was 
considered advisable to extend the previous 
studies on human aortic tissue to include 1) 
separate aconitase determinations on normal 
and arteriosclerotic tissue portions, 2) mea- 
surements on a large number of tissue samples 
to permit evaluation of the relation between 
age and aconitase activity, and 3) assays of the 
activity of aconitase in samples of pulmonary 
artery tissue, because this blood vessel rarely is 
the site of serious arteriosclerotic changes. The 
results of these investigations will be reported 
in the present publication. 

MATERIALS AND METHODS 

One hundred and fifteen samples of the descending 
thoracic aorta and 68 samples of the pulmonary artery 
were included in the study. The samples were obtained 
fresh at autopsy at the St. Louis City Morgue from in- 
dividuals ranging in age between 3 weeks and 87 years. 
Immediately after removal of the arterial specimens 
from the bodies the samples were placed in containers 
immersed in crushed ice. Since it had been shown in 
the previous study (2) that the aconitase activity of the 
arterial tissue tends to decrease appreciably after 24 
hours’ storage at 4 C., the enzyme assays were con- 
ducted within 3 hours after acquisition of the samples. 
After removal of the adventitia, the arterial tissue was 

rinsed briefly with isotonic sodium chloride solution; 

the intima-media layers of the samples were subse- 
quently homogenized in a Kontes homogenizer with 9 
volumes of 0.1 M phosphate buffer, pH 7.4, wees 
10% homogenates. 
The determination of the aconitase activity was car- 

ried out essentially as described in the previous publi- 
cation (2) by measurement of the quantity of citric acid 
formed through incubation of the tissue with cis-aconi- 

* Studies on Arterial Metabolism 32. The investigation was sup- 
nee by a grant from the National Institutes of Health, Public 
Tealth (PHS-891). 

tate. The final millimolar concentrations used during 
the incubation (total volume, 12.0 ml.) were: cis-aconi- 

tate, 33.3: phosphate buffer, pH 7.4, 66.6. Two sepa- 
rate flasks were used for each tissue sample, one for 
measurement of the citric acid content at zero time, and 
the other for determination of the quantity of citric 
acid formed following 30 minutes’ incubaticn of the 
homogenate with the substrate-buffer solution. Four ml. 
of 0.1 M phosphate buffer, pH 7.4, and 4.0 ml. of 0.1 M 
cis-aconitic acid solution, adjusted with sodium hydrox- 

ide to pH 7.4, were pipetted into each container, after 

which the flasks were preheated for 15 minutes at 38 C. 
in an Eberbach shaking water bath. To the flask used 
for the determination of the zero time citric acid value, 
20.0 ml. of 20% trichloroacetic acid were then added, 

followed by 4.0 ml. of 10% tissue homogenate (cor- 
responding to 400 mg. of fresh tissue). After addition 
of a similar quantity of tissue homogenate to the other 
flask, both samples were incubated and shaken in the 
water bath for exactly 30 minutes. At the end of this 
period, the enzyme activity of the test sample was 
stopped by addition of 20.0 ml. of 20% trichloroacetic 
acid. The samples were subsequently filtered through 
Whatman No. 4 filter paper and the filtrates collected 
in 250 ml. Erlenmeyer flasks. The incubation flasks 
were rinsed with successive small portions of distilled 
water, and the rinse water was likewise passed through 

the filter papers. A reagent blank was run with each 
set of tissue assays. 

The determination of citric acid was carried out on 
each filtrate essentially as described by Pucher, Sher- 
man, and Vickery (5), using ferrous sulfate as de- 
colorizing agent. The removal of iron during the sub- 
sequent stages of the pentabromoacetone extraction was 
ascertained through the use of the a, a’-dipyridyl test. 

The sodium sulfide-pyridine medium containing the 
extracted pentabromoacetone was made up to 10.0 ml. 
volume in a measuring cylinder, and the o.d. of the 
test sample was read against a sodium sulfide-pyridine 
blank solution at 450 millimicrons, using a Beckman 
DU spectrophotometer and a cell with a 10 mm. light 
path. In accordance with the observations by Natelson, 
Logovyi, and Pincus (4) the highest absorbance was 
recorded at 450 millimicrons, for which reason this 

wavelength was chosen for the colorimetric determina- 
tion of the samples. In the case of samples exhibiting 
color of high intensity, a Beckman #10536 silica spacer 
was inserted in the cell to obtain a light path of only 
1.0 mm. The average increase in o.d. noted for the 
reagent blank following 30 minutes’ incubation was 
0.008 
A citric acid standard curve was constructed (fig. 1) 

by treating samples containing citric acid in quantities 
ranging from 0.02 to 1.20 mg. in a similar manner 
as that used for the trichloroacetic acid tissue sample 
filtrates. The average difference between duplicate de- 
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Fig. 1. Citric acid standard curve. The readings were 
made at 450 millimicrons (10 mm. ligth path, 10.0 ml. 
volume) against a sodium sulfide-pyridine blank solu- 
tion. 

terminations, carried out as blind tests, was 2.5%. The 
purity of the commercial citric acid preparation used 
for construction of the standard curve was established 
by titration. 
The correlation between time of incubation and quan- 

tity of citric acid formed has been reported in the 
previous publication (2), which also lists the relation 

between quantities of tissue used and recorded enzyme 
activities. A determination of Kn under the present ex- 
perimental conditions revealed a value of 4.78 x 10°? M. 

RESULTS 

The mean aconitase activities of aortic and 
pulmonary artery samples observed for various 
age groups have been listed in table 1. 

Aortic Samples 

1. Normal aortic tissue. — The individual 
aconitase activity values recorded for the nor- 
mal aortic tissue samples have been plotted in 
figure 2. It will be seen from the figure and 
from the data listed in table 1 that the average 
aconitase activity observed for samples from 
children (0.027 millimoles of cis-aconitate me- 
tabolized/Gm. wet tissue/hour) was somewhat 
higher than the mean value found for samples 
from adults (0.019 millimoles cis-aconitate me- 
tabolized/Gm. wet tissue/hour). The corre- 
sponding values expressed on the basis of tissue 
nitrogen content were 0.766 and 0.535. For the 
104 aortic samples from subjects above the age 
of 20 years no significant variation in aconitase 

1. Mean Aconirase Activities oF Human 
ARTERIAL TissuE IN Various AcE Groups. 

| 
am, | [da |] 3 

Normal Aortic Tissue A 

0-9 7 0.2 0.0281 | 0.0092 | 0.840 0.386 
10-19 4 0.3 0.0246 | ——— | 0.650 —f 
20-29 10 0.4 0.0184 | 0.0054 | 0.461 0.155 
30-39 14 0.5 0.0206 | 0.0050 | 0.516 0.124 | 
40-49 21 0.5 0.0190 | 0.0072 | 0.540 0.211 
50-59 29 0.6 0.0188 | 0.0060 | 0.538 0.222 
60-69 24 0.6 0.0196 | 0.0071 | 0.567 0.196 | 
70-87 6 0.8 0.0193 | 0.0099 | 0.570 0.308 © 

Grand Mean 0.0200 0.0072 0.559 0.200 | 

Arteriosclerotic Aortic Tissue 

10-19 1 0.5 0.0282 | ——— | 0.485 — 
20-29 2 1.3 0.0167 | ——— | 0.370 — 
30-39 4 1.2 0.0244 | —— | 0.685 — § 
40-49 11 1.7 0.0150 | 0.0043 | 0.442 0.150 
50-59 20 2.1 0.0178 | 0.0067 | 0.542 0.204 © 
60-69 15 2.0 0.0151 | 0.0054 | 0.472 0.140 — 
70-87 4 3.1 0.0176 | —— | 0.574 —— 

Grand Mean 0.0172 0.0069 «0.510 

Pulmonary Artery Tissue 

10-19 2 0.2 0.0345 | ——— | 0.906 a 
20-29 5 0.2 0.0265 | 0.0123 | 0.685 0.327 
30-39 9 0.3 0.0301 | 0.0085 | 0.905 0.344 
40-49 12 0.3 0.0229 | 0.0049 | 0.750 0.222 
50-59 16 0.3 0.0255 | 0.0086 | 0.745 0.286 
60-69 20 0.4 0.0243 | 0.0067 | 0.716 0.191 
70-87 4 0.4 0.0262 | ——— | 0.795 — 

Grand Mean 0.0257 0.0077 0..762 0.234 

activity with age was observed, the coefficient 
of correlation between age and enzyme activity 
being — 0.04 (t = 0.41) when calculated on the 
basis of wet tissue weight and +0.11 (t = 
1.12) when expressed on the basis of tissue 
nitrogen content. 

2. Arteriosclerotic aortic tissue-—The results 
of comparisons between the aconitase activities 
of arteriosclerotic and normal tissue portions of 
the same blood vessels are listed in table 2. It 
will be seen from the table that the mean 
enzyme activity of the arteriosclerotic tissue for 
the 50-59 and 60-87-year groups and for the | 
total number of samples was moderately, but 
significantly, lower than the activity of the nor- 
mal tissue when calculated on the basis of wet 
tissue weight, but that a smaller difference was 
recorded when the activity values were ex- 
pressed on the basis of the tissue nitrogen con- 
tent. 
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mM Cis-Aconitate Metabolized/ 
Gm. Wet Tissue/Hour 

0.030 

0.010- 
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AGE IN YEARS 

Fig. 2. Aconitase activity of normal aortic tissue 
samples. 
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Fig. 3. Aconitase activity of pulmonary artery samples. 

Taste 2. Activiry oF ARTERIOSCLEROTIC AorTIC TISSUE 
EXPRESSED IN PERCENTAGE OF NorMAL TissuE OF 

THE SAME ARTERIAL SAMPLES. 

Age Group Wet Tissue Tissue N 

(Years) N % t of diff. % t of diff. 

30-49 15 92 1.16 94 0.75 

50-59 20 87 2.22 90 1.59 

60-87 19 82 2.94 86 1.84 

30-87 54 87 3.74 89 2.44 

Pulmonary Artery Samples 

The activity values for the individual pul- 
monary artery samples have been plotted in 
figure 3. Since the study included only 2 sam- 
ples from individuals below the age of 20 years, 
a valid comparison of the activity values of 
samples from children and adults is not pos- 
sible. The mean aconitase value observed for 
samples from adults was 0.025 millimoles of 
cis-aconitate metabolized/Gm. wet tissue/hour, 
and the corresponding value expressed on the 
basis of the tissue nitrogen content was 0.760. 
A calculation of the coefficients of correlation 
between age and aconitase activity for the sam- 
ples from adults revealed r values of —0.26 
(wet tissue weight; t = 2.18, N = 66) and 
—0.14 (tissue nitrogen content; t = 1.14, N = 
66). One interesting observation with regard 
to the pulmonary artery tissue aconitase values 
is the marked tendency for the activity of this 
artery to exceed that of the aortic tissue. Thus 
a definitely higher aconitase activity of the pul- 
monary artery tissue than of the normal aortic 
tissue was recorded in 85% of the subjects, both 
when the activities were expressed on the basis 
of wet tissue weight and tissue nitrogen con- 
tent. The mean values observed for the pul- 
monary artery samples were 136% (wet tissue) 
and 140% (tissue nitrogen) of those of the 
aortic samples, the t values of the differences 
being, respectively, 6.90 and 6.05. 

DISCUSSION 

The results obtained in the present study are 
in close agreement with the values reported 
in the previous publication from this depart- 
ment (2) and confirm the fact that the aconi- 
tase activity of human aortic tissue is consider- 
ably lower than the activities of isocitric dehy- 
drogenase (1), fumarase (6), and malic dehy- 
drogenase (3). 

SUMMARY 

Determinations were made of the aconitase 
activity of 115 samples of the thoracic descend- 
ing aorta and 68 samples of the pulmonary 
artery obtained fresh at autopsy from individ- 
uals ranging in age from 3 weeks to 87 years. 
In the case of the aortic samples the enzyme 
activity measurements were made separately on 
normal and arteriosclerotic portions of the same 
blood vessels. 

The average aconitase activities of normal 
aortic tissue samples from children and adults, 
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expressed as millimoles of cis-aconitate metab- 
olized/Gm. wet tissue/hour, were, respectively, 
0.027 and 0.019. In 85% of the cases the 
enzyme activity of the pulmonary artery tissue 
was found to be higher than that of the normal 
aortic tissue; the average value recorded for the 
pulmonary artery samples from adults was 
0.025. The mean aconitase activity of arterio- 
sclerotic aortic tissue portions was moderately 
lower than the activity exhibited by the normal 
tissue of the same blood vessels. 
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RESPONSE OF GERIATRIC PATIENTS WITH PERIPHERAL 

VENOUS DISEASE TO TREATMENT WITH TRYPSIN* 

HUGH L. MURPHY, M.D.t 

We have previously reported (1) the results 
of treatment with intramuscular trypsin in pa- 
tients with venous disorders, such as thrombo- 
phlebitis, varicose ulcers, and segmental venous 
thrombosis. A substantial number of the pa- 
tients were elderly. We decided to continue the 
series to a point where comparison could be 
made between older and younger patients. 
Sixty years of age was arbitrarily taken as the 
dividing point. 
The patients included are all those seen and 

treated in the office for the conditions described. 
There are 151 patients (43 men and 108 wo- 
men) 60 years old or older and 150 patients 
(44 men and 106 women) under 60 years of 
age. The purpose of this presentation is to com- 
pare the incidence and the response to treat- 
ment of the two age groups. 

METHOD 

The therapy of all patients was standardized 
to include injections of 0.5 ml. of Parenzyme 
Aqueous®{ containing 2.5 mg. of trypsin into 
the muscle tissue of the deltoid or the gluteal 
area once daily when acute inflammation was 
present and 3 times weekly thereafter until the 
patient was discharged from care. In some 
chronic cases it was found that the lesions re- 
curred when treatment was discontinued, and 
thus these patients were maintained on weekly 
or bi-weekly treatments. Antibiotics were given 
during the acute phase, and physiotherapy, 
such as whirlpool baths, supportive — elastic 
bandages, and hot compresses, was used as in- 
dicated. Limitation of standing at work was 
occasionally necessary in some patients to pre- 
vent orthostatic venous congestion, but in gen- 

eral the patients continued in their daily rou- 
tine, and moderate locomotion was encouraged. 
Therapy was continued on a regular schedule 

to maximum improvement. Local allergic re- 
action at the injection site, which occurred in 
14% of the patients, was the only contraindica- 

* Presented at the joint meeting of the Brooklyn Surgical Society 
and the staff of the U.S. Naval Hospital, St. Albans, New York 

t One Hanson Place, Brooklyn, New York. 

} The National Drug Company, Philadelphia, Pennsylvania. 

tion to continuation of treatment. The total 
number of injections administered to patients 
during office visits was used as a measure of the 
time required for treatment. Results were 
graded excellent (2+) if there was complete 
subsidence of subjective and objective clinical 
morbidity, good (1+ ) if there was marked im- 
provement, and poor (0) if there was inade- 
quate or unsatisfactory clinical improvement. 
The duration of treatment was not considered 
in the grading of the results but was recorded as 
an additional indication of responsiveness of the 
patients. 

RESULTS 

The sex and the drug reactions encountered 
in patients under 60 and in those 60 and over 
in each of the clinical conditions analyzed are 
shown in table 1. 

The men and the women responded about 
equally. Side reactions were somewhat more 
frequent in women than in men: 15.0% of the 
women incurred reactions compared to 10.3% 
of the men. Of the total of 41 patients in whom 
therapy was discontinued because of local re- 
action, 17 patients were 60 years or over and 
24 were under 60 years of age. 

In figure 1, the frequency of the venous con- 
ditions treated is shown according to the age 
of the patients. In all of the clinical conditions 
included, there were as many or more patients 
in the 60-69 group as in any other decade of 
life. In the whole series, 117 of 301, or 39%, 
were in this age group, and in the case of vari- 
cose ulcers, the incidence was 47%. 

In table 2, the response to therapy and the 
average number of treatments required is shown 
for each of the age groups. The total number 
of treatments ranged from 2 to 96 at the time 
of writing. The patient who has had 96 injec- 
tions is being continued on bi-weekly treat- 
ments to prevent recurrence. This 68-year-old 
woman has had recurrence of cellulitis on two 
occasions when treatment was stopped. 

The result of therapy is very similar in the 
two age groups, those 60 years of age and over 
being graded excellent in 78% of the cases and 
those under 60 years of age in 77%. About 
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Taste 1. DiacNnosis oF Types OF LESION PRESENT IN 301 PaTIENTs. THE FiGURES IN PARENTHESIS REPRESENT THE 

Number oF Patients Iv EacH Group WITHDRAWN FROM MEDICATION BECAUSE OF REACTIONS. 

Diagnosis Total No. 60 and Over Under 60 

Men Women Men Women 

39 7 (0) 8 (0) 10 (1) 14 (2) 

Thrombophlebitis, chronic with lymphedema .......................00055 63 4 (0) 23 (4) 7() 29 (5) 
Subacute and chronic with ulcer, dermatitis and/or cellulitis............... 106 20 (2) 39 (9) 14 (3) 33 (5) 
Subacute—superficial with 36 2 (0) 15 (1) 1 (0) 18 (3) 

AGE DISTRIBUTION 

119 

100 

90 

NUMBER OF PATIENTS 

Ss 

20-29 30-39 40-49» 50-59 60-69 

AGE OF PATIENTS 

Fig. 1 

Tasie 2. THE AVERAGE, MEDIAN, AND RANGE OF THE NUMBER OF TREATMENTS AND THE RESULTS ACHIEVED IN EACH 

70-79 

Thrombophlebitis with venospasm 

YY with ulcer, dermatitis, cellulitis 

with lymphedema 

[ Segmental venous thrombosis 

Ace Group AccorDING TO DIAGNoOsIS. 

Varicose ulcer 

Diagnosis No, of Results No, of Treatments 

Patients 2+ 1+ 0 Average Median Range 

Varicose Ulcer 

33 31 2 0 4 17 3-50 

Segmental venous thrombosis 

Thrombophlebitis, chronic with lymphedema 

Subacute and chronic with ulcer, dermatitis and/or cellulitis 

Subacute, superficial with venospasm 

Total 
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SENT THE Taste 3. THE INFLUENCE OF INCREASING THE NUMBER OF TREATMENTS ON THE FINAL RESULTS OF THERAPY IN THE 

S. Patients 60 YEARS OLD AND OLDER. 

) 
oe No. of Patients No. of Treatments (Average) Results 

Diagnosis 
14 (2) In Former | Treated Former Treated Former Study Treated Since 

29 (5) Study Since Study Since 2+ 1+ 0 2+ 1+ 0 

33 (5) 
18 (3) 21 10 13 20 1 0 ll 1 0 

Segi 12 31 ll 0 0 4 0 0 

106 (17) Thrombophlebitis, chronic with lymphedema............ 21 13 15 8 13 0 5 1 0 

Subacute and chronic with ulcer, dermatitis and /or cellulitis 29 15 17 21 7 1 23 3 4 

Subacute—superficial with venospasm................... 4 8 14 3 1 0 12 1 0 

86 | 12 20 | 6 2 1/5 6 4 

45% more treatments were required in the 
older age group. However, the results are in- 
fluenced by persistence in treatment. In table 3, 
a breakdown is shown between the patients 60 
years of age and over treated in the 3 years 
prior to our previous report and those treated 
in the 2 years since. An analysis of the tables 
reveals that excellent results increased from 
73% when an average of 12 treatments were 
given to 85% when the number of treatments 
was increased to 20. 

DISCUSSION 

Older patients apparently respond to intra- 
muscular trypsin injections just as well, but not 
as rapidly as younger ones. This is borne out 
by the observation that of the 34 patients in the 
series who were 70 years of age or over, 27, or 
79%, were graded excellent, 5 good and 2 poor. 
They received an average of 14 treatments, 
which seems somewhat low in relation to the 
best results obtained in the entire group of 60 
years of age and older. However, for some rea- 
son, the side reaction rate was high in these 
patients; 7 of the 34 had to be withdrawn from 
treatment before we were satisfied that best re- 
sults had been achieved. All 7 of those with 
side reactions were women. There were 28 wo- 
men and 6 men in the 70-year-and-over group. 
The patients included in this series were 

those deemed suitable for office and ambulatory 
treatment. All patients with phlebothrombosis 
were hospitalized and were given anticoagu- 
lants in addition to the trypsin. Eliminating 
this group, there were 301 patients who came 
to the office with one of the venous disorders 

_ Specified above. One patient required hospital- 
ization because of a deterioration in his condi- 
tion. This was a 58-year-old man with an 

ankylosed hip joint who had chronic thrombo- 
phlebitis with ulcers. His activity was reduced 
and he did not keep his appointments nor fol- 
low instructions. The ulcers attending his 
thrombophlebitis worsened, but he refused to 
be hospitalized. Subsequently a pulmonary in- 
farct developed which required hospitalization. 
A factor which could not be evaluated in this 

series was the influence of activity on response 
to treatment. Restrictions were put only on 
those patients who had to stand still in their 
daily occupation. All were encouraged to main- 
tain moderate activity, and more severe cases 

were given physical therapy treatments. In pa- 
tients 60 years old and over, activity is usually 
reduced physiologically. There is less natural 
response of venous circulation because of sed- 
entary habits. It is our impression that this 
factor accounted for the longer time needed by 
the geriatric patient for response. Improvement 
depends more on specific medical care than in 
the younger patient who has a greater natural 
response. The fact that older patients with 
venous disease do respond as well, although not 
as quickly, points out the desirability of a rigor- 
ous treatment program to restore them to pain- 
free activity. 
We want to stress the responsiveness of older 

patients to the trypsin treatment. Too often 
people at or near the retirement age are rele- 
gated to the rocking chair and told they must 
not walk around because their leg pain could 
become much worse. This reasoning is falla- 
cious and contrary to the best interest of these 
patients. A treatment program designed to 
stimulate and restore venous circulation can re- 
habilitate the older patient and should be used 
to the best advantage. 
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SUMMARY 

One hundred fifty-one geriatric patients with 
thrombophlebitis, varicose ulcers, or segmental 
venous thrombosis were treated with Parenzyme 
Aqueous®, antibiotics, and supportive therapy. 
The results were compared with a group of 150 
patients under 60 years of age suffering from 
the same disease processes and treated by the 
same regimen. Excellent results were obtained 
in 78% of the older patients and in 77% of the 

younger patients. The time required to achieve 
equal results was about 45% longer in the older 
patients. With the method of treatment out- 
lined, only one of 301 patients worsened and 
required hospitalization. 
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EVALUATION OF TREATMENT WITH FORTIFIED CHORIONIC 

GONADOTROPIN WITH SPECIAL REFERENCE TO DISEASE 

CONDITIONS IN ELDERLY SUBJECTS 

FREDERIC DAMRAU, M.D.* 

The value of chorionic gonadotropin for stim- 
ulation of the androgenic function of the Leydig 
cells in the testicles has been fully established 
(1, 2, 5). Some studies have shown that the 
male climacteric may be considered a clinical 
entity and have linked this syndrome with a 
decline of endocrine gonadal function (4, 6, 7). 

Further investigations have indicated that 
fortification of chorionic gonadotropin with 
thiamine hydrochloride and L (+) glutamic 
acid provides an enhanced therapeutic effect by 
reason of the synergism between these three in- 
gredients (3). 
The purpose of the present study was to eval- 

uate fortified chorionic gonadotropin} in com- 
parison with chorionic gonadotropin itself by a 
double blind test of the therapeutic results ob- 
tained with both drugs and a placebo on the 
same group of patients. Naturally it was im- 
possible to compare the medications in all cases; 
but, since the group was rather homogeneous, 
the result of the comparison when studied as an 
average is quite consistent. 
The ordinary, non-fortified chorionic gona- 

dotropin used in this comparison contained 200 
iu. per cc. The active ingredients of the for- 
tified chorionic gonadotropin per | cc. were as 
follows: chorionic gonadotropin, 200 i.u.; thia- 
mine hydrochloride, 25 mg.; L (+) glutamic 
acid, 52.5 ppm., chlorobutanol, 0.5%; procaine 
hydrochloride, 1.0%. The small amount of L 
(+) glutamic acid in the formula is believed to 
act as a catalyst. The chlorobutanol and pro- 
caine hydrochloride serve as local anesthetics. 
The dosage schedule was the same for both 
drugs, namely, | cc. intramuscularly twice a 
week for the first month and thereafter once a 
week for maintenance. 

CLINICAL MATERIAL 

The patients were observed over a period of 
several years in an institution for the aged, in 
private practice, and by reference from physi- 

*2 Tudor City Place, New York 17, New York. 

t Supplied for this investigation as Glukor® ampuls by Research 
Supplies, Albany, New York. 

icans who sent their patients specifically for the 
treatment outlined. 

The group studied consisted of 57 men rang- 
ing in age from 35 to 94, average 57 years. One 
patient was in the 30’s, 16 in the 40’s, 20 in the 
50’s, 12 in the 60’s, 5 in the 70’s, 2 in the 80's, 
and | in the 90’s. The weight range was from 
120 to 222 Ib., average 167 lb.; height from 65 
to 72 in., average 69 in. 
A clinical diagnosis of male climacteric (6, 7) 

was made in 43 cases, coronary disease in 15, 
angina pectoris in 10, chronic myocarditis in 8, 
hypertension in 5, and psychosis in 4. The 
average duration of the complaint on admission 
was 3.8 years (range 0.2 to 38 years). In all 
cases of coronary disease the diagnosis was 
made on the basis of objective evidence and 
confirmed by the EKG. 

All 57 patients of the group were treated with 
injections of fortified chorionic gonadotropin 
during a period of observation averaging two 
months. For comparison of results, 27 patients 
from the same group were treated with ordi- 
nary chorionic gonadotropin and 36 with a 
placebo or no medication during comparable 
periods. All of the controls were matched 
against cases treated with fortified chorionic 
gonadotropin. 

SYMPTOMATIC RELIEF 

The principal symptoms were excessive fa- 
tigue in 34 cases, loss of business and social 
interest in 31, depression in 25, loss of libido 
(with more or less impotence) in 24, irritability 
in 22. insomnia in 14, and anorexia in 11. 

Table | shows a comparison of results with 
fortified chorionic gonadotropin, ordinary cho- 
rionic gonadotropin, and placebo. The thera- 
peutic response to fortified chorionic gonado- 
tropin was significantly better for all of the 7 
symptoms studied. 

INDEX OF CARDIOVASCULAR EFFICIENCY 

Cardiovascular efficiency represents the abil- 
ity of the heart and vascular system to react to 
physical stress, such as standard exercise tests. 
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34 DAMRAU 

TaB_e 1. CoMPARISON OF THERAPEUTIC RESULTS WITH FoRTIFIED AND OrDINARY CHORIONIC GONADOTROPIN, 

Fortified Chorionic Ordinary Chorionic 

Symptoms Incidence Gonadotropin (57 Cases) Gonadotropin (27 Cases) Controls (36 Cases) 

ST CR I F ST CR I F ST CR I F 

Excessive fatigue................ 34 34 82% 16 0 47% 53% 31 0 4% 96% 
Loss of business and social interest.| 31 31 9% 10% O 20 0 45% 55% 29 0 9% A% 

25 2 9% 8% 0 14 0 43% 57% 25 0 9% 1% 
Loss of libido (with more or less 

impotence)................. 24 4% 9% 4% 11 0 36% 64% 24 0 10% 
22 22 «86% 4% 0 il 0 45% 55% 20 0 1% 
14 14 9% 7% 0 7 0 2% 1% 16 0 8% 92% 

ll 1% 9% 6 6 0 20%, 80% 10 0 14% 86%, 

Composite symptomatic response..| 161 161 89% 10% 1% 85 0 1% « 59% 155 0 8Y, 92%, 

ST—Number of cases with listed symptoms treated. 
CR—Complete relief. 
I—Improvement. 
F—Failure. 

For patients capable of a moderate degree of 
exercise, standing on and off a platform 12 in. 

‘high with alternate feet at a rate of once every 
5 seconds for a period of two minutes consti- 
tuted the exercise test. For those who could not 
tolerate this type of exercise because of cardiac 
damage, the standard exercise consisted of walk- 
ing very slowly back and forth the length of a 
10 ft. room, one length every 15 seconds, for 
a period of two minutes. In either case the ex- 
ercise test remained constant for each type of 
medication throughout the comparison series. 

Measurements indicating the rise in systolic 
blood pressure immediately after the standard 
exercise showed the extent of stress on the car- 
diovascular system. Persons with extremely 
poor reactions showed a change in blood pres- 
sure indicating stress upon ihe slightest exer- 
tion, while those in good health showed no 
change. The degree of rise in systolic blood 
pressure, when compared with the level before 
exercise, indicated the tone of the whole cardio- 
vascular system. The normal individual with a 
healthy cardiovascular system does not show an 
increase in systolic blood pressure greater than 
5-10 mm. Hg, and often there is no increase 
at all. 

The measurement of pulse recovery was per- 
formed by taking the pulse rate immediately at 
the end of the exercise period. After resting in 
a chair for two minutes, the pulse was again 
recorded. The figure of absolute recovery, which 
is the difference between the higher rate at the 
end of exercise and the lower rate at the end of 
two minutes of rest, compared with how closely 
the pulse rate returns to the normal rate for a 
particular subject while sitting, is a good indi- 
cation of the degree of conditioning, particu- 

TaBLeE 2. EFFecr OF TREATMENT ON BLOOD PREssURE 
ELEVATION FoLLowinG 2 MINUTE STANDARD EXERCISE 

Test on 44 SuBjeEcts. 

Mean Elevation of Systolic 

Medication Pressure mm. Hg. Range 

Before treatment...... 17.7 0-30 

Fortified chorionic gonadotropin 8.7 0-28 

Ordinary chorionic gonadotropin 17.6 0-32 

Placebo or no medication . . 18.0 0-30 

Taste 3. ErFEcT OF TREATMENT ON Pu se Rate Re- 
COVERY FoLLOwING 2 MINUTE STANDARD Exercise Test 

on 44 SuBjects. 

Mean Number Recovery of 

Medication of Beats Range Ability to 

Recovered Exercise 

Before treatment. . . 5.0 0-15 

Fortified chorionic gonadotropin. . 10.0 0-18 WY, 

Ordinary chorionic gonadotropin... 5.5 0-9 20%, 

Placebo or no medication... 4.8 0-10 0 

larly with reference to the state of the heart. 
The pulse rate after exercise of this type may 
rise as high as 15 beats per minute but usually 
not more than 5-7, and in-healthy individuals 
the recovery after two minutes at rest was usu- 
ally complete. Age, physical stress, emotional 
disturbance, and psychic insult all contribute to 
lowering the index of cardiovascular efficiency. 
Any course of medication which affects the 

above objective signs favorably can be said to 
have a salutary influence on the cardiovascular 
system. 

The effects of treatment on blood pressure 
elevation after the standard exercise are shown 
in table 2. It will be noted that elevation of 
blood pressure following the standard exercise) 
was significantly less after treatment with for- 
tified chorionic gonadotropin. 
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The effects of treatment on pulse rate recov- 
ery after the standard exercise are shown in 
table 3. It will be noted that pulse rate recov- 
ery following the standard exercise was signif- 
icantly better with fortified chorionic gonado- 
tropin. 

Fortified chorionic gonadotropin provides the 
treatment of choice in cases of the male climac- 
teric. It is also useful to correct hypogonadism 
associated with coronary disease, angina pec- 
toris, and male senility. 

SUMMARY 

A double blind comparison study was made 
of fortified chorionic gonadotropin, ordinary 
chorionic gonadotropin, and a placebo in a 
group of 57 men (age range 35 to 94) suffering 
mainly from the male climacteric, coronary 
disease, or angina pectoris. In all cases of coro- 
nary disease the diagnosis was confirmed by the 
EKG. 
On the basis of symptomatic and improved 

cardiovascular efficiency, therapeutic results 
with fortified chorionic gonadotropin were defi- 
nitely superior. 
The subjective index of therapeutic response 

was 99% for fortified chorionic gonadotropin, 

41% for ordinary chorionic gonadotropin, and 
8% for the controls. 

In almost all cases a course of treatment with 
fortified chorionic gonadotropin completely re- 
lieved the symptoms of excessive fatigue, loss of 
business and social interest, depression, loss of 
sexual libido (with more or less impotence), 
irritability, insomnia, and anorexia. 
The index of cardiovascular efficiency showed 

much greater improvement after a standard 
course of treatment with fortified chorionic 
gonadotropin than with ordinary chorionic 
gonadotropin. 
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GERONTOLOGICAL ACTIVITIES IN ARGENTINA 

MIGUEL C. LASCALEA 

Problems of gerontology create increasing interest 
every year in our country. The most discussed aspect 
is geriatric medicine, particularly in the areas of clinical 
pathology and therapeutics, but gerontological research 
and medical-social problems of aging and old age have 
also received increasing attention. 
The principal center of gerontological activity has 

continued being the Sociedad Argentina de Geron- 
tologia y Geriatria (Argentine Society of Gerontology 
and Geriatrics). This Society developed its activity by 
means of ordinary monthly sessions, joint meetings with 
other medical societies, and special meetings or post- 

graduate courses in the interior of the country. Thirty- 
six scientific papers were presented in the regular ses- 
sions during 1957-1959. 
One of the joint meetings was held with the Asoci- 

acion Argentina de Nutricién y Dietologia (October, 
1958) and the subject, Needs of the Elderly (1) was 
discussed. Enrique Villa discussed the physiopatholog- 
ical aspects, Campagnoli the clinical aspects, and Man- 
uel Beguiristain and Jorge Ragusin Curutchet the ther- 
apeutical aspects. The subject of insulin and sulfa drugs 
was presented by Carlos Albarifias and R. Camerini 
Davalos. At another joint meeting, with the Sociedad 
Argentina de Medicina Interna (December, 1959), a 

symposium on heart diseases in old age took place. 
The subjects were Physiological Aging of the Heart, 
Miguel C. Lascalea; Heart Diseases in Senescence 

(Atherosclerotic and Hypertensive Cardiopathy), Os- 
valdo Fustinoni; Chronic Cor Pulmonale, Jorge Bu- 
ructia; Other Cardiopathies of the Aged, Hector Mosso; 

Heart Failure in the Senile, H. A. Ruggiero. 
Two postgraduate courses were held in this country, 

one of them in Salta (July, 1959) and the other in San 
Juan (April, 1960). A series of 15 conferences and a 
final round table discussion were presented in both 
courses. The subject of the first course was General 
Aspects of Clinical Pathology in Geriatrics and that of 
the second was Diagnosis and Therapy in Geriatrics. 
Miguel C. Lascalea conducted postgraduate courses in 
gerontology and geriatrics during 1957-1959 in the 
Faculty of Medicine of Buenos Aires. 

Atherosclerosis was one of the preferred subjects in 
the area of clinical or experimental research. Results 
of these investigations were published or presented at 
the meetings of the medical societies. A large number 
of the papers were presented at the First Congress of 
Atherosclerosis (Buenos Aires, July, 1959) and at the 
First Rio Plata Congress of Internal Medicine (Buenos 
Aires, November, 1959). 

Ernesto A. R6ttjer, Miguel C. Lascalea, and Leén 
Salganikoff (2, 3) studied the electrophoretic protein- 
ograms in 62 old patients. They found that the amount 
of proteins in the different fractions in elderly appar- 
ently normal individuals with normal physical activity 
is more or less similar to that of the young or middle- 
aged normal persons but there is tendency toward a 
decrease in the albumin levels and an increase in beta,, 
alpha,, and gamma globulins. In old patients with evi- 
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dence of atherosclerosis but without localized vascular 
accidents definite and more marked changes are found; 
there is also increase in the alpha, globulin level. This 
means that aging and atherosclerosis determine such 
changes in the electrophorogram. In patients with defi- 
nite atherosclerosis in some vascular areas (coronary, 
cerebral, peripheral arteries, or abdominal aorta) it 

was found that changes of the proteins are still more 
evident. In summary, the most typical change in athero- 
sclerosis is the alpha and beta globulin increase, spe- 
cially in patients with recent infarct, and sometimes 
in cerebral vascular disease with or without recent acci- 
dent; it is believed that the increase in the alpha, globu- 

lin is in connection with the parenchymal necrosis re- 
sulting from the arterial occlusions. When atherosclero- 
sis appears without evident vascular accident, it is be- 
lieved that unknown small necrotic foci may be respon- 
sible. The increase of the beta globulin fraction is 
connected with the increase of lipids in that disease. 

Ernesto A. Réttjer, Miguel C. Lascalea, and Leén Sal- 
ganikoff (2, 3) also studied the amount of total choles- 
terol, beta lipoprotein cholesterol, and beta lipoprotein 
protein in healthy old people and in patients with un- 
complicated atherosclerosis or with atherosclerosis asso- 
ciated with organic disease (coronary, cerebral, or 
peripheral artery disease, or aneurism of the aorta). The 
biochemical pattern shows that the cholesterol and beta 
lipoprotein cholesterol are the same in apparently nor- 
mal old people and healthy younger people, but the 
lipoprotein protein is higher in the first group. 

Atherosclerotic patients show increases in the levels 
of the three elements, the increase being more evident 
in patients with angina pectoris or infarct than in pa- 
tients with cerebral vascular disease with or without 
recent cerebral vascular accident. It was further shown 
that changes are greater and more constant in beta 
lipoprotein cholesterol, in the index beta lipoprotein 
cholesterol /total cholesterol and in the lipoprotein pro- 
tein, than in the total cholesterol values. 

In some patients some of these factors could be nor- 
mal, but never in the patients with coronary disease 
were the three factors, total cholesterol, beta lipoprotein 
cholesterol, and beta lipoprotein protein, normal at the 
same time. When old and young patients with coro- 
nary disease were compared, it was found that the 
increase in the levels of these substances was more evi- 
dent and constant in the latter group. Therefore, it is 
believed that the determination of beta lipoprotein cho- 
lesterol and beta lipoprotein protein in atherosclerosis 
is more useful than the determination of the total cho- 
lesterol alone. Their increase would show a tendency 
to the coronary or cerebral localization of the disease. 

José A. Marra, Domingo Carrera, Julio D’Oliveira, 
and Leén Salganikoff (4) found in coronary patients 
a close connection between the biochemical factors men- 
tioned above and the clinical severity of the disease. 
When the clinical intensity or severity of the disease 
was greater, the amount of beta lipoprotein cholesterol 
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and the total cholesterol were greater also. Total cho- 
lesterol was the less sensitive of these elements. 

Héctor Mosso and Celina M. Burrier (5) corroborated 
the observation that investigations of the blood lipo- 
protein (electrophoresis) are more useful than the chem- 

_ical determination of the cholesterol and lipids in pa- 
‘tients with atherosclerosis or angina pectoris. They 
found a decrease in the amount of alpha lipoprotein 
and an increase in beta lipoprotein/alpha lipoprotein 
index. 

Alfredo Buzzi, Rail M. Laplacette, Atilio Piccaluga, 
and Jorge Boschetti (6) found a pre-beta lipoprotein 
fraction in the blood electrophoresis of atherosclerotic 
patients. Such a fraction is still present in patients 
with normal total cholesterol and normal Antonini in- 
dex. Egidio Mazzei and Celina M. Burrier (7, 8) made 
similar observations in old age, atherosclerosis, and cor- 

onary disease (angina pectoris and infarct principally). 
Héctor Mosso (3) administered nicotinic acid (0.5 to 

2.0 Gm. daily) to elderly patients and observed a de- 
crease in beta lipoprotein, and a lowering of cholesterol 
and total lipids in more than half of the patients; such 
results are not conclusive. 

Leon De Soldati, G. Stritzler and S. Balassanian (9) 
using the same therapy (1 to 4 Gm. daily) obtained 
different results depending on the initial level of plasma 
cholesterol. When the cholesterol concentration was 
high, the drug was found to be much more effective in 
lowering the levels, not only of total cholesterol, but 

of both free and esterified cholesterol, fatty acids, and 
total lipids; these values were occasionally reduced to 
about 40% of their original concentrations. When the 

original cholesterol level was normal, practically no 
effect on the different lipid compounds was observed. 
A study was made by Manuel Malinow (10) on the 

effect of estrogens on atherosclerosis. Prevention of cor- 
onary atherosclerosis or regression of coronary disease 
induced through feeding of cholesterol to chickens was 
achieved by administration of estradiol benzoate. Simi- 
lar findings were made with regard to atherosclerotic 
lesions of the aorta, coronary artery, and renal artery 
in rats, and the aorta and renal artery in male rabbits. 
The intravenous administration of estradiol benzoate in 
the form of micro-crystals had a smaller endocrine effect 
than the intramuscular injection; in contrast to this an 

oil emulsion of estradiol was found to produce a greater 
effect when given intravenously than intramuscularly. 
Injection of radioactive estradiol showed that this com- 
pound is deposited in the arterial wall and particularly 
in the atheromatous plaques. This hormone acts upon 
the enzymes in the arterial wall (alkaline phosphatase) 
thus influencing local tissue metabolism. 

Ernesto A. Réttjer, Miguel C. Lascalea, Felix Cantaro- 
vich, and Carlos Mautalen (3) have reported favorable 

effects of treating obliterating endarteritis in old sub- 
jects with intraarterial injections of histamin. 

A beneficial effect of treating hypertension with chlo- 
rothiazide was observed by Miguel C. Lascalea, Felix 
Cantarovich, Victorino C. Potente, and Clodomiro 
Risau (11) in 63% of elderly subjects; when the drug 
was given in combination with small doses of iproni- 

azide, the favorable response increased to 92%. 
In the geriatric department of the Central Military 

Hospital special studies have been conducted on clinical 
symptoms and laboratory findings in various hepatic 
diseases in elderly subjects. Miguel C. Lascalea, Leon 
Salganikoff, Ramon Latienda, and Victorino Potente 

(12) made flocculation tests, electrophoretic plasma pro- 
tein studies, and bromsulphalein tests in 20 cases which 
showed no other clinical symptoms than those related 
to atherosclerosis; in some instances, liver needle biopsy 
was also performed. In 75% of the patients the floccula- 
tion test was postive; 50% of the subjects exhibited a 

notable reduction in the albumin content of the plasma 
(average value, 3.4 Gm. per 100 ml.), and a definite 

increase in the gamma globulin fraction (average value, 
2.1 Gm. per 100 ml.) was noted in all the cases. The 
bromsulphalein test showed abnormal findings in half 
the patients, and liver needle biopsies revealed cholan- 
giohepatitis with incipient cirrhosis, cholangitis, or 
cirrhosis. 

The medical and social aspects of the problems of 
the elderly are regarded with greater interest in Argen- 
tina. Jornadas de la Ancianidad (old age days), organ- 
ized by the Ministerio de Asistencia Social y Salud 
Publica de la Nacion (Ministry of Social Assistance 
and Public Health of the Nation) were held May 20-22, 
1959. Management of the socio-medical problems of 
the aged was discussed, and recognition of geriatrics as 
a medical specialty was proposed. The establishment 
of a Consejo Nacional de la Ancianidad (National 
Council on Old Age), to study and assess the problems 
of old people, and a board of socio-medical assistance 
to the elderly were also considered. As a result of the 
Jornadas, a Permanent Commission for the Welfare of 
the Aged was established under the Ministerio de 
Asistencia Social y Salud Publica. All over the country 
private organizations have provided hospitals for the 
chronically ill and aged and homes for the aged. The 
County and City of Buenos Aires has established a Con- 
sejo Asesor de Geriatria (Advisory Council in Geriat- 
rics) to integrate the knowledge of physicians of the 
various specialties and give advice to the Secretario de 
la Salud Publica in order to provide a solution to the 
medical problems which confront elderiy people. 
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GERONTOLOGICAL ACTIVITIES IN SWEDEN 

STEN ECKERSTROM 

During the three years since my last report the devel- 
opment of gerontological activities in Sweden has been 
concerned with both medical and social problems. 

Interest in geriatric research is improving, as is activ- 

ity in some other sections of the Swedish medical asso- 
ciations. At the annual meeting of the Swedish Asso- 
ciation of Physicians in Stockholm in December, 1959, 

the Geriatric Section had the pleasure of having Dr. 
Marjory Warren of Isleworth, England, as a distin- 
guished guest. Dr. Warren presented her opinion about 
the general principles of geriatric medicine, and her lec- 
ture was followed by a discussion on the great impor- 
tance of the early commencement of physiotherapy and 
rehabilitation for old people. Among the other problems 
discussed at the meeting were the cause of atheroma- 
tosis (Prof. Malmros), folic acid standard and clearance 
in the blood of old people (Dr. Hansen and Dr. 
Nystrém), morbidity changes with increasing age (Dr. 
Sallstrand), ophthalmological aspects of aging (Dr. 
Carle). and cerebral vascular disease (Dr. Eckerstrém). 

The Geriatric Section held its annual meeting in 
Norrképing in April, 1959, where various practical 
medical and psychiatric problems were discussed in con- 
nection with an exhibition illustrating the importance 
of rehabilitation and employment as a source of health 
(Dr. Butler). 

At the meeting in October, 1959, of the Section of 

Geriatric Medicine of the Medical Society of Goteborg, 
a symposium on cerebrovascular disease was held, where 

Dr. Dalsgaard-Nielsen (Copenhagen) presented data 
on diagnosis and therapy in acute cerebrovascular dis- 
eases derived from about 2,500 cases of acute cerebral 

catastrophies. General aspects of the problem, such as 
neuroradiological and neurosurgical aspects, were pre- 
sented by various members of the Society. 

International contacts have improved during the last 
few years. People from abroad are coming to Sweden 
in order to study how we try to solve problems on the 
care of aged people, and Swedes are going to European 
countries to obtain ideas and to discuss common prob- 
lems. 
The mutual issues in the Scandinavian countries have 

led to a close contact among people who are working 
in geriatric medicine and gerontology in these countries. 
There is a Scandinavian committee working on the 
practical problems of the care of the elderly, and regu- 
lar meetings are arranged every third year. 
With regard to interest in international contacts, there 

was a group of Swedish geriatricians and gerontologists 
present at the Fourth Congress of the International 
Association of Gerontology in July, 1957, at Merano 
and Venice, Italy, and at the meetings of the European 
Clinical Section of the LA.G. in Sunderland, England, 

in October, 1958. At Nancy-Vitelle, France, in June, 
1959, a Swedish delegate participated in the meetings 
with lectures and discussions. 

There are many practical problems dominating the 
interest of Swedish authorities today. The lack of beds 
for geriatric patients with long-term diseases in general 
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hospitals has forced the building of homes for patients 
with chronic diseases. In spite of this, there still are 
many sick and disabled old people in old people's 
homes who are in need of more qualified medical care, 
During the last few years consultations for out-patients 
in connection with geriatric hospitals or units were 
initiated in order to lighten the demand for hospital 
beds. In addition, resources for home care have gradually 

increased. However, there seems to be no doubt that 
the increase in the population of old people will strain 
the resources of Swedish hospitals very heavily during 
the coming decades. It is not a surprising discovery 
that every county council and every large city of this 
country came to this conclusion. Needs are rising very 
rapidly and will increase at a more accelerated speed 
than was presumed earlier. The number of people 
more than 65 years old is increasing by 15,000 every © 
year. About 1970 is it estimated that the number of 
people in this age group will be one million out of a 
total population of about 8 million. 

Investigation has shown that almost half of the pa- 
tients in medical wards of general hospitals are more 
than 60 years old. Between 75% and 80% of all pa- 
tients with chronic diseases are old people. The fast- 
increasing number of the elderly must evidently influ- 
ence the demand for hospital beds, and the possibilities | 

of decreasing this need by prophylactic steps should 
not be overestimated. Length of life will probably in- 
crease as gerontological research advances, but finally 
the old person will reach the stage where his health 
will decrease more rapidly. 
We all agree more or less that the planned improve- 

ment in the hospital care of sick people will not be 
sufficient to take care of all old people in need of nurs- 
ing. However, to a considerable extent, and against 

modern principles of care of the elderly, old people’s 
homes now have to admit patients who are not in acute 
need of hospital treatment but who are in need of 
help. Thus, hard reality prevents old people’s homes 
from developing into homes for comparatively healthy 
but yet aged people. It seems, therefore, realistic that 
the municipalities concentrate on supplying individual 
sick-wards for those homes. Even if the nursing situa- 
tion gradually improves, old people’s homes will still 
have to take care of the invalids among the elderly who 
are not in need of care in hospitals for the chron- 
ically ill. 

During the last few years many publications by 
Swedish authors have dealt with problems of interest 
from a geriatric point of view. 

In 1959, Frisk and associates (9) published a wide- — 
scale health survey, Stockholm’s City Health Survey of © 
1954, with the purpose of examining every individual 
among a representative selection of the Stockholm pop- 
ulation. The survey was based upon physical examina- 
tion and a carefully recorded medical history. In 1957, 
1958, and 1959, Bidrck and associates (4, 5, 6, 7) re- 

ported on studies of myocardial infarction in Malmé, 
1935-1954, the morbidity from myocardial infarction in ~ 
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a hospital material, and the aspects of the frequency 
of that disease in certain occupational groups of that 
material. They made an attempt to estimate the total 
incidence of acute myocardial infarction in the popula- 
tion of Malm6 and found the frequency likely to be 15 
to 20 per 10,000 inhabitants a year. 
An interesting study on occupational mortality was 

published in 1959 by Ask-Upmark of Upsala (1): the 
author compared the mortality of Swedish university 
men, printers, street car operators, and American physi- 
cians. The latter category was used for comparison 
with conditions in Sweden, and it was found that their 
average lifespan approached that of the Swedish univer- 
sity men. 

In the University Medical Clinic of Lund there is a 
team under the direction of Prof. Malmros working on 
the problems of arteriosclerosis, the effect of diets con- 
taining differents fats on serum-cholesterol and athero- 
sclerosis, and deficiency of essential fatty acids (13, 14). 

From the Institute of Anatomy, University of Géte- 
borg, there were published papers on the problems of 
osteoarthritis by Ekholm (8) and muscular atrophy and 
fat content of muscular tissue by Helander (10, 11, 12). 

During the last few years the general problems of 
physical work capacity of older people were studied by 
Astrand (2, 3), at the Department of Physiology of the 
Gymnastic Central Institute, Stockholm. The maximal 
oxygen intake for manual workers was found to be very 
much lower than for younger people and so were the 
maximal heart rate and the maximal blood lactic acid 
concentration. The probable limiting factors for older 
people when performing muscular work were also 
discussed. 
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MANAGEMENT OF THE AGED SURGICAL PA- 
TIENT, by Sidney E. Ziffren, The Year Book Pub- 
lishers, Inc., Chicago, 1960, 219 pages, $7.50. 

This volume is directed primarily toward surgeons 
and attempts to emphasize the aspects of surgical diag- 
nosis and care which are peculiar to the aged. The book 
is based primarily on the clinical experience of the 
author and makes only passing reference to the litera- 
ture. In fact, the references listed in the bibliography 
are not referred to specifically in the text, and many 
statements appear in the text for which the appropriate 
primary reference is missing from the bibliography. 
Gerontologists will be primarily interested in the ap- 
pendix which gives mortality rates following 46 different 
operations in patients grouped in age decades 60-69, 
70-79, and over 80. A mortality rate of only 3.5% is 
reported in 2,561 transrethral prostatic resections. Un- 
fortunately, the author does not record the length of 
time that the patient was followed after the operation 
in order for the surgery to be classified as successful. 

N. W. SHOCK 
Gerontology Branch, NHI 
Baltimore City Hospitals 
Baltimore, Maryland 

THE LOW SODIUM, FAT-CONTROLLED COOK- 
BOOK, by Atma SmirH PayNE AND DorotHy CALLA- 

HAN, with an introduction by Francis L. Chamberlain. 
Little, Brown and Co. Boston, 1960, 465 pages, $4.75, 

Special Sunkist edition (paperback), $1.50. 

In his introduction F. Chamberlain mentions the con- 
ditions which require a low sodium diet and a fat- 
controlled diet. He inquires who should be advised to 
change dietary fats in light of our as yet incomplete 
knowledge and gives the reply: “I believe any one with 
known coronary or other arterial atherosclerosis in him- 
self or his immediate family, whose blood cholesterol 
level exceeds 200. Furthermore, I advise all other indi- 
viduals to keep their blood cholesterol level below 225 
as a prophylactic measure, appreciating that this arbi- 
trary level will probably be revised downward after a 
longer “test of time.” 

The book gives in several chapters a description of 
menus and dishes with low sodium content and with 
adaptions for a low saturated, high unsaturated fat diet. 

The sodium, unsaturated and saturated fats, and caloric 

content of 800 items (in household measurements) plus 
the latest information on usable commercial products 
are given. 

This cookbook will be a very useful guide to physicians, 
dietitians, and patients and can be highly recommended. 

TORBEN GEILL, M.D. 
De Gamles By 
Copenhagen, Denmark 

STRIKE BACK AT ARTHRITIS, Public Health Service 
Publication No. 747, Superintendent of Documents, U. S. 

Government Printing Office, Washington, D. C., 1960, 
45 pages, paper bound, 40 cents. 
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BOOK REVIEWS 

This illustrated pamphlet, published by the U. S. 
Department of Health, Education, and Welfare, in col- 
laboration with the Arthritis and Rheumatism Founda- 
tion, is a companion piece to a previous booklet, Strike 
Back at Stroke. The consultants are prominent in the 
field of physical medicine and rehabilitation. The type 
is large and clear. The main body of the pamphlet con- 
sists of demonstrations of home exercises designed to 
preserve joint range and muscle strength. Some of these 
are exercises the patient can do alone, whereas oihers 

are designed to instruct members of the family in help- 
ing carry out these exercises. There is a final section on 
splinting, shoe wear, crutches, and self-help devices. 

This is an altogether admirable booklet. Unfor- 
tunately it is not the type that appeals to the sort of 
person—all to frequent in our population—who prefers 
to believe in a fairyland of magic cure and to purchase 
worthless nostrums and fake devices. 

SEDGWICK MEAD, M.D. 
California Rehabilitation Center 

Vallejo, California 

GERIATRIC NURSING, third edition, by Kathleen 

Newton, C. V. Mosby Company, St. Louis, 483 pages, 
$6.50. 

The purpose of this book is to instruct the students as 
well as the graduate nurse in the care of old people, 
either in the home or the hospital. 

The book has been divided into two main sections, 
each of which includes some units, which again are 

divided into chapters. The first three units of the book, 
comprising 10 chapters, deal with more common con- 
siderations, while the last unit, with 14 chapters, deals 

with clinical nursing in relation to different groups of 
diseases. 

I. Common DirEcTIONS FOR THE CARE OF OLD PEOPLE 

The ordinary problems of old people, their feelings, 
and their social position are examined in order to define 
the special care they need. 

The nurse should regard the elderly patient as an 
ordinary person who merely has lived for many years 
and should try to place herself in his position. Patients’ 
reactions toward the various aspects of life are outlined, 
and the qualifications of the nurse who is going to asso- 
ciate with old people are emphasized. Patience and the 
ability to tirelessly repeat optimistic instructions and 
training are necessary qualifications. Since the response 
of old people is reduced, careful observation of their 
reactions is necessary. Plans for care must be sound and 
changes rarely undertaken. 

Rehabilitation arrangements, often on a long-term 
basis, are mentioned, taking into consideration both 
somatic and psychological defects. If possible, suitable 
entertainment, using the help of other persons, especially 
relatives, should be planned. Old people ought not to 
feel forgotten or neglected. 

Public and private sources of help about which the 
elderly are possibly unaware should be called to their 
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attention and applied. Suitable employment is very use- 
ful. The desirability of old people remaining under 
home-like surroundings even during illness which does 

not necessarily require treatment in a hospital is em- 
phasized. The eventual necessity of admission to an 
institution for chronically ill persons or a nursing home 
and the proper structure of these institutions are dis- 
cussed. 

Ordinary hygienic care, such as cleanliness, sufficient 
sleep and food, convenience in dressing, and mental 
hygience are evaluated. Necessary arrangements for the 
establishment of suitable treatment of both obese and 
undernourished patients are pointed out. 

II. Clinical Nursing 

The balance of the book considers the care and nur- 
sing of old patients. Every disease group is reviewed in 
a chapter of its own; thus it will be easy to use the 
book as a reference in nearly every case of illness. Even 
pre- and post-operative care and supervision during 
anesthesia are included. 

It is not possible for the reviewer to discuss the chap- 
ters in this section in detail, but in summary I would 
like to state that the book will be very useful for every 
nurse assigned to the care of old people. 

H. KRIEGER LASSEN, M.D. 
Centralsygehuset 
Randers, Denmark 
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ATTITUDES TOWARD DEATH IN OLDER PERSONS: A SYMPOSIUM 

Editor’s Foreword 

In planning one section of the program of the Fifth Congress of the International Association of 
Gerontology, held in San Francisco in August, 1960, Dr. Bernice Neugarten and Dr. Jean Treanton 
arranged a symposium on attitudes toward death in older 
were invited; and the papers were circulated in advance to 
research interests in this area. 

rsons. Reports of empirical studies 
iscussants who themselves had active 

The symposium was well received, and the Editors have been encouraged to publish the proceed- 
ings. We hope, in doing so, to stimulate further investigations in what is as yet a relatively 
undeveloped area for research in gerontology. 

Except for the paper by Mr. Lawrence Corey, which unfortunately has not arrived in time for 
the printer’s deadline, the papers and the discussants’ comments appear here in the order of their 
presentation at the Symposium. To save space, all the authors’ references have been combined 
into a single list. 

Robert J. Havighurst, Bernice L. Neugarten 
Editors 

Age, Personality, and Health Correlates of Death Concerns 
in Normal Aged Individuals* 

PAUL J. RHUDICK, Ph.D.{ AND ANDREW S. DIBNER, Ph.D. 

(The Age Center of New England, Inc., Boston) 

While the contemplation of one’s death may 
be almost a universal concern, this area of psy- 
chology has received relatively little attention 
in terms of experimental study. There have 
been a number of speculations about the psy- 
chological processes involved, ranging from 
Freud’s notions of the relationship of death 
concerns to castration anxiety and repetition- 
compulsion, to theological systems which ad- 
vocate transcendentalistic explanations. The 
status of investigations in this area has led 
Gardner Murphy (Feifel, 1959) to conclude, 
“IT have also been impressed . . . with the cul- 
tural contradictions that lie even in the deep- 
est scientific thinking about the whole matter.” 

Although there has been a paucity of sys- 
tematic studies, some investigators have at- 
tempted to delineate the factors involved in 
concerns, .wareness, and fears of death; fre- 
quently, however, reaching contradictory con- 
clusions because of differing research methods. 
For example, in a developmental context, Wahl 
(1958) observed that Thanatophobia (fear of 

* This investigation was research grant (M-1833) 
from the National Institute of Mental h, Public Health Service. 

t Also at Veterans Administration Outpatient Clinic, Boston, Mass. 

44 

death) occurs as early as the third year of life. 
This finding may be somewhat exceptional in- 
asmuch as Nagy (1948) suggested that genuine 
acceptance of death does not occur until ages 
9 or 10, or about the time the child develops 
his sense of causality and morality. 

Feifel (1955) compared attitudes toward 
death of mentally ill patients and normal indi- 
viduals and found that the degree of mental 
disturbance exerted little effect on thoughts 
about death. In another investigation, the same 
author (Feifel, 1959) reported that religious 
persons fear death more than nonreligious ones. 
However, Alexander and Adlerstein (1959) 
suggested, in their experimental study, that 
death anxiety was aroused more rapidly and 
with less direct stimuli in nonreligious persons. 

While the status of death attitudes is at best 
ambiguous in respect to the general population, 
there are even fewer systematic studies using 
gerontic populations. Does death concern in- 
crease in the later years? Is is related to the 
losses—interpersonal, vocational, or physical— 
which occur with advanced age? Or is death 
concern to be considered a reflection of basic 
anxiety, preserit throughout life, and therefore, 
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if present in the older person, to be seen more 
as a neurotic manifestation than as a result of 
events or processes accompanying aging? Swen- 
son (1958), in a comprehensive investigation 
of death attitudes in an aged sample, found no 
relationship between age or sex of respondent 
and particular attitude toward death. His posi- 
tive findings revolved around health factors, 
education and religion. On the basis of his 
measuring techniques he found, in general, that 
death attitudes of a fearful or negative nature 
were not admitted by his gerontological sample. 

It is apparent that research on the psycholog- 
ical factors in attitudes about death has not yet 
produced clear-cut findings. This is partly due 
to the fact that questionnaire techniques have 
primarily been employed. Both Swenson and 
Feifel admit that their results refer only to the 
conscious, “public” layers of personality struc- 
ture. The observation by Swenson that fear 
of death in aged persons is virtually non- 
existent may in large part reflect attitudes of 
denial in his sample. There is reason to be- 
lieve that fear of death may well exist in an 
aged sample but is either not readily admitted 
to consciousness or not easily admitted through 
questionnaire responses. In any case, there is 
clearly a need for systematic explorations in 
this area, especially in the field of gerontology, 
for as Feifel (1959) pointed out, the adapta- 
tion of the older person to dying and death may 
be a crucial aspect in the aging process. A sys- 
tematic study of death concerns must use tech- 
niques which are not likely to be nullified by 
ego-defensive maneuvers in eliciting death- 
relevant material. 

THE PROBLEM 

The aim of the present study is to investigate 
the relationship of death concerns in a normal 
aged group to various sociological, psycholog- 
ical and health variables. 

The specific hypotheses of this study are as 
follows: 1) death concerns in an aged sample 
are related to personality factors rather than to 
demographic factors such as age, sex, marital 
status, and occupational status, in that. high 
death concern in older persons is associated 
with neurotic tendencies; and 2) death con- 
cerns in an aged sample are related to attitudes 
about health, in that older persons who are 
concerned about death are concerned about 
their own health. 

SUBJECTS 

The sample was taken from the research pop- 
ulation of the Age Center of New England 
which is located in Boston, Mass. The 58 sub- 
jects can be described as healthy, well-moti- 
vated individuals who live independently in the 
community and who serve as voluntary par- 
ticipants in various research projects. The 
group includes both sexes, married and un- 
married, working and non-working. Table | 
presents characteristics of the sample in terms 
of age and education. In this group there are 
30 females and 28 males. Twenty of the sub- 
jects are married and 38 are unmarried, wid- 
owed, or divorced. Thirteen members are cur- 
rently employed, while 45 are retired. 

METHOD 

Each subject completed the Minnesota Mul- 
tiphasic Personality Inventory (MMPI) and 
the Cornell Medical Index (CMI) as a part of 
a “core program” of data collection at the Age 
Center of New England. These two question- 
naires were used to assess personality factors 
and attitudes toward health. 

Inasmuch as some investigators have alluded 
to the strong tendency of denial of death in 
questionnaire situations, the Thematic Apper- 
ception Test (TAT) was used to minimize the 
possibility of such defensive behavior. In this 
projective test the subject is presented with a 
series of moderately ambiguous picture cards 
and is asked to make up a story about each 
picture. The rationale for use of fantasy pro- 
ductions is that the more unconscious, not read- 
ily reportable aspects of personality can be more 
easily expressed in story constructions than in 
answers to direct questions. 

Twelve standard cards from the TAT were 
administered in the manner recommended by 
Murray (1943). Both sexes received cards 1, 2, 
3BM, 6GF, 4, 10, 1I3MF and 15. In addition, 
the females were shown cards 7GF, 12F and 
18GF; while the males were given cards 7BM, 

TaBLe 1. AGE AND EDUCATION OF THE SAMPLE. 

Age (in years) Education (in years) 

Range Mean Mean 

65.9 

70-79 

80-86 82.6 

60-86 73.1 
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8BM and 12M. Inasmuch as statistical analy- 
sis revealed that there were no significant dif- 
ferences in death concerns reported between 
males and females as a result of the three addi- 
tional cards for each sex, the findings reported 
in this study are based on analyses of all twelve 
TAT cards responded to by each subject. 

In this study death concern operationally re- 
fers to the introduction of a death in the story- 
response to a TAT card. The reasoning is that 
mention of death as an integral part of the story 
production has some personal relevance to the 
respondent, and may serve as the basis for a 
measure of his death concern. Two judges 
agreed 90% in scoring for death content in a 
story, indicating the reliability of this measure. 

It had been noted in a pilot study on a sim- 
ilar sample at the Age Center, that certain 
cards frequently elicited death stories while 
others seldom did. It was therefore reasoned 
that mention of death in response to a card in 
which death is rarely associated must mean a 
greater concern with this topic than is the case 
where death is mentioned in response to a 
death-relevant card, and should be weighted 
accordingly. Utilizing the pilot data on 47 
cases, it was determined that on cards 15, 3BM, 
8BM, 13MF and 18GF death was a frequent 
theme or outcome. Cards 4, 6BM, 10, 12M and 
12F elicited considerably fewer death refer- 
ences, while cards 1, 2, 6GF, 7BM and 7GF 
rarely prompted such responses. Accordingly a 
three-point scale was derived in which a rating 
of “1” was recorded if death was introduced on 
one of the first-named group of cards; and “2” 
and “3” respectively for the second and third 
groups. 
The total score for a subject’ was simply 

the numerical sum of the weighted death ref- 
erences totaled for all twelve cards. On this 
basis, the lowest possible score was “0” and 
the maximum score was “24.” 

All TAT stories were rated without knowl- 
edge of the age, marital status, or occupational 
status of the subject. The only variable known 
to the rater was the sex of the respondent. 

While measurement of the amount of death 
concern was the principal aim of the research, 
an additional judgment was made to indicate 
the extent of appearance of three types of af- 
fects in the TAT stories, viz., anxiety, guilt, and 
depression. These measures were rated simply 
on a two-point scale. A rating of one was re- 
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corded if the affect was mentioned; zero if it 
was not. The criteria used by the raters to eval- 
uate these affect states were the commonly 
accepted manifest clinical indices used in clin- 
ical evalution of TAT protocols. Correlations 
between two raters in scoring for affects were 
.81 for Anxiety, .79 for Guilt, and .77 for De- 
pression, all of which are statistically signif- 
icant. Two scores on each affect dimension 
were determined for each individual, one of the 
sum of affects across all cards presented to a 
subject, and the second the sum of affects only 
on those cards to which the subject responded 
with a story involving death. The first score 
is thus an indication of the general intensity 
of each affect for the individual, and the second 
score indicates which affect is associated with 
death concern for him. 

RESULTS 

Table 2 presents characteristics of the distri- 
bution of death-concern scores for the three 
age groups. For the purpose of comparison of 
the death scores with other variables, the Me- 
dian Death Score of “4” was used to separate 
the subjects into groups of high and low death 
concern. 

Personality factors 

The hypothesis relating to the importance of 
personality factors in relation to death concern 
was tested by comparing scores on certain se- 
lected scales of the MMPI with death concern 
scores by means of the chi-square test. The re- 
sults appear in Table 3 and may be summarized 
as follows: 1) higher death concerns were ex- 
hibited by those subjects who also scored signif- 
icantly higher on these MMPI dimensions: 
Hypochrondriasis, Hysteria, Dependency, and 
Impulsivity; 2) a suggestive but not significant 
relationship appeared between high death con- 
cern and high score on the depression scale; and 
3) no significant relationships appeared be- 
tween death concern and any of the other 
MMPI scales. Thus high death concern seems 
to be related to certain neurotic tendencies, but 
unrelated to the tested demographic variables. 

Taste 2. DistrRIBUTION OF DEATH CONCERN ScoRES. 

Death Score 

Group Range M Median 

I 1-10 4.9 4 

Il 1-12 4.2 4 

ll 1-8 3.6 4 
Total 1-12 4.4 4 
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Scores. 

Health attitudes 

In order to test the hypothesis relating death 
concern to health attitude, the death concern 
scores were compared with CMI scores by means 
of the chi-square test. The scores on the CMI 
were the number of “yeses” checked in each 
section. For sections A-L the median was 12; 
for sections M-R the median was 3; and for 
all sections, the median was 19. (The median 
was used to differentiate high and low scorers.) 
Results showed that: |) those individuals who 
report a multitude of physical symptoms (CMI 
sections A-L) exhibit significantly more death 

concern than those who admit to fewer somatic 
complaints; 2) those subjects who list more 
psychiatric complaints (CMI sections M-R) 
manifest more death concerns than those who 
check few or no psychiatric symptoms; 3) those 
subjects who admit both to more physical and 
psychological disturbance show higher death 
concerns significantly more than those who list 
fewer such health complaints. 

3. RELATIONSHIP OF DEATH CONCERN TO MMPI 

PERSONALITY - MEAsuRES, HEALTH ATTITUDES 

AND AFFECT STATES. 

Significance Level 

Variable N* of Chi Square Tests” 

Demographic Factors: 

Occupational Status..................... 58 N.S. 

Personality Factors (MMPI): 

Ego Strength (Barron).................. 47 N.S. 

Social Introversion...................-.- 47 NS. 

Repression—Denial (Gough)............ . 47 NS. 
Dependency (Navran)................... 47 P<.05 

Impulsivity (Gough).................... 47 P<.05 

Neuroticism (Winne).................... 47 N.S. 

Health Attitudes (CMI): 

Sections A-L (Physical)................. 58 <.005 
Sections M-R (Psychiatric).............. 58 <.05 

All Sections (Physical and Psychiatric).... 58 <.025 

Affect States: 

* Not all subjects received all the MMPI scales because the popu- 
lation at the time of study was utilized simultaneously for other re- 
search projects which precluded administration of all the scales. 

> One-tailed. 
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Affect states 

Ratings of affects across all cards for a sub- 
ject (general affect-tendencies) were compared 
with affect ratings on only those cards in which 
the subject mentioned death. These sets of rat- 
ings were almost perfectly positively correlated. 
There were no statistically significant differ- 
ences as to the kinds of affects that accom- 
panied the TAT productions, whether or not 
a death was mentioned. 

The type of affective state most frequently 
appearing was depression. Guilt and anxiety 
occurred approximately equally, and about half 
as frequently, on the average, as depression in 
that order. These proportions remained con- 
stant for the different age groups and for the 
two sexes. 

Tests were then made of the relationship 
between death concern and affect. The find- 
ings are shown in Table 3. Concern about 
death in these older persons seems to be ac- 
companied by depressive affect rather than by 
anxiety or guilt. 

DISCUSSION 

These findings tend to corroborate some of 
those of Swenson (1958) who reported no 
demonstrable relationship between type of 
death attitude and sex, age, and occupational 
status. On the other hand, the results of this 
study suggest some relationships to certain 
MMPI scales which Swenson’s investigation did 
not. Further, while Swenson suggested that 
more educated aged individuals face death more 
readily than the less educated, this research 
reveals no significant differences in respect to 
education. 

Some of the inconsistencies may be resolved 
by reference to the difference in measuring 
techniques. Swenson relied on responses to 
questionnaire items while this study used am- 
biguous projective stimuli, i.e... TAT cards. The 
subjects in this study were uninformed as to the 
particular area being studied, while Swenson’s 
subjects were confronted with direct questions 
about death. Certainly some defensive behav- 
ior can be expected in the latter situation. 

The lack of demonstrable relationships be- 
tween death concerns as operationally defined 
in this study and certain demographic variables 
requires comment. It might have been pre- 
dicted, for instance, that females would express 
more death concern because they tend to be 
more expressive in fantasy than males (Lind- 
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zey & Goldberg, 1953). While this observa- 
tion may apply to certain areas which carry 
special social restrictions for the females, e.g., 
sex, it apparently does not include the concerns 
over death. 
When the findings in relation to personality 

variables are examined more closely, several im- 
portant suggestions emerge. The high scorers 
on the dimensions of Hypochondriasis (Hs), 
Hysteria (Hy), Dependency (Dp), and Im- 
pulsivity (Im) demonstrated significantly more 
death concerns than low scorers. At the same 
time, there were no significant relationships be- 
tween death concern and the measures of hypo- 
mania, paranoia, schizophrenia, anxiety, and 
psychasthenia. The implication is that the pro- 
file of those subjects with high death concerns 
tends more to be like the neurotic than the psy- 
chotic. As May (1950) stated, “It may be that 
whenever concern about death arises, it is best 
to work first on the assumption that neurotic 
elements may be present. . . .” 

The type of neurotic constellation suggested 
by these findings is that of preoccupation and 
withdrawal into body symptoms, dependence, 
affective lability, and depression. The lack of 
relationship of high death concern to anxiety 
and psychasthenia suggests that those who have 
pre-conscious death concern do not have anx- 
iety of the free-floating or obsessive variety; 
rather, the anxiety tends to be attached to bod- 
ily symptoms. This statement seems to be 
partly corroborated by the finding on the CMI 
data, i.e., the more frequent the reporting of 
physical symptoms, the higher the death con- 
cern. It is important to note that the CMI elic- 
its attitude toward health, not necessarily the 
actual physical status of the respondent. The 
strongest relationships are suggested by the 
subjects who admit to many physical symp- 
toms on the CMI and also score high on the 
Hypochondriasis scale of the MMPI. 

The finding that those persons who report 
more psychiatric symptoms on the CMI evi- 
dence more death concern than those who 
check fewer symptoms, tends to be consistent 
with the neurotic pattern exhibited on the 
MMPI scales. 

The examination of the data in relation to 
type of affect introduced tended to substantiate 
some previously reported work (Busse, 1955). 
The most prominent affect, of the three mea- 
sured, both in cards which had death as an 
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outcome and in those which did not, was that 
of depression. The fact that anxiety occurred 
less frequently than depression points to several 
possibilities: 1) it corroborates, at the projec- 
tive level, the relative lack of anxiety exhibited 
on the MMPI; 2) it indicates that death con- 
cerns do not necessarily mean the arousal of 
anxiety; rather, concern over it is accompanied 
by some somatizing and withdrawal tenden- 
cies. 

The findings suggested no variation with age 
in predominant kind of affect. In part this may 
be due to the simplicity of the measuring de- 
vice, for Busse (1955) observed in his elderly 
subjects reported changes with age in the fre- 
quency and depth of depressive feelings. 

The findings of this study are based on intra- 
group differences among a normal, apparently 
healthy, aged population. The amount and 
type of death concern can be inferred only from 
these comparisons. Further research should in- 
clude a younger sample to test age differences 
in a longer time context than afforded by this 
study, perhaps aiming at some kind of develop- 
mental explanation. In addition, institutional- 
ized aged samples might be studied because such 
a population could be expected to manifest dif- ) 
ferent attitudes toward death, perhaps as a re- 
sponse to their institutional setting or as a 
reaction to more pathological health states. 
Finally, both young and old persons who are in 
the actual process of dying from terminal-type 
diseases might serve as a focus of study to 
assess the handling of death concerns as it is 
influenced by knowledge of impending death. 
Ideally, a study with strict controls for age, 
health, and mental status is needed to ferret 
out the kinds of complex interactive factors 
that contribute to death concern. 
One comment, regarding the measuring tech- 

nique used in this study: admittedly the TAT is 
a complex vehicle for expression of certain fan- 
tasy states. The scoring scheme used here, 
though leading to some quantifiable results, can 
be further refined and elaborated. For example, 
the circumstances under which the fantasied 
deaths occur in the TAT stories can be cate- 
gorized; also, the death-responses on the TAT 
can be studied in relation to autobiographical 
material such as actual experiences with death 
of loved ones. Both of these are logical next 
steps in the examination of factors that influ- 
ence death concern. 
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SUMMARY 

This study focused on certain anticipated 
correlates of death concerns among a sample of 
58 normal aging individuals. Twelve TAT 
cards were used to elicit death concerns, and 
two questionnaires, the MMPI and CMI, were 
used to measure personality characteristics and 
health attitudes. 

As predicted, there was no relationship of 
high death concern to such demographic vari- 
ables as age, sex, occupational status (retired 

or working), marital status or education; but 
high death concern was associated with high 
scores on the MMPI dimensions of Hypochon- 
driasis, Hysteria, Dependency and Impulsivity. 
This finding was interpreted to mean that con- 
cern over death involves neurotic preoccupa- 
tion, particularly in relation to bodily symp- 
toms. The interpretation tended to be con- 
firmed by the relationship of high death con- 
cern to high scores on both the physical and 
psychiatric disturbance sections on the CMI. 

Attitudes Toward Death in an Aged Population 

WENDELL M. SWENSON, Ph.D, 

(Mayo Clinic and Mayo Foundation,* Rochester, Minnesota) 

What are some of the characteristics of the 
“death contemplation”? Is it a construct that 
exists in all persons? If so, with what does it 
vary or to what does it relate? In what man- 
ner do old people deal with the problem of 
death? As they grow less and less productive 
in our society, do they have less and less of a 
desire to live? The present investigation at- 
tempts to answer in part some of these provoc- 
ative questions. 
A search of the literature for psychologically 

oriented investigations of the death-attitude 
construct yields few reports, in spite of the fact 
that the published studies cover a span of more 
than 60 years. 

In 1896, Scott published a paper entitled 
“Old Age and Death.” Of 16 persons whose 
mean age was 76 years, 94 per cent said they 
would not care to live their lives over again. 
Seventy per cent “longed to die.” and 14 per 
cent felt that life was “not worth living now.” 
Scott concluded that most of the “dwelling 
upon death” takes place during adolescence. 
Chandler (1950) later revised and brought 

up to date Scott and Hall’s original question- 
naire on death. In answer to the question, 
“Do you worry about dying or the hereafter 
more or less than formerly?” Chandler found 
that the great majority of the 950 professional 
men questioned denied entertaining any in- 
creased worry. 

Klopfer (1947) studied attitudes towards 
death by analysing responses to ten Thematic 
Apperception Test (TAT) cards, and concluded 

*The Mayo Foundation, Rochester, Minnesota, is a part of the 
Graduate School of the University of Minnesota. 

that fear of death among people in a home for 
the aged was significantly lessened when 
greater activity was possible for such persons. 

Shrut (1955) studied attitudes toward death 
in older Hebrew women by means of clinical 
impressions of responses to the TAT and a 
Sentence Completion Test. He found that 
“subjects residing in an environment more 
closely approximating their pre-institutional 
homes or domestic environment (apartment 
residence) revealed lesser fear of death... .” 

More recently, Feifel (1956) interviewed 40 
white male veterans of World War I who were 
either physically ill or otherwise unable to sup- 
port themselves. He concluded that these men 
had two dominant outlooks: one group visual- 
ized death as the dissolution of bodily life and 
the doorway to a new life, and the other group 
looked at death with a “philosophic resigna- 
tion,” as “the end.” 

A recently published book (1959) edited by 
the same author yields no further studies specif- 
ically designed for the objective evaluation of 
attitudes toward death in elderly people. 
Feifel’s own chapter in this book elaborates to 
some degree the study just mentioned. 

THE SAMPLE 

In the present investigation 210 persons were 
studied, all 60 years of age or more and all resi- 
dents of Minnesota. They were contacted 
through homes for the aged, Golden Age Clubs, 
and organizations and industries scattered 
throughout the state that employ persons more 
than 60 years old. 
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It is estimated that approximately 65 per cent 
of the attending members of the Golden Age 
Clubs with whom contact was established co- 
operated in some part of the study, and that 
approximately 40 per cent of the persons 
reached in rest homes cooperated. Although 
the point is more difficult to determine because 
of the method by which contact was made, ap- 
proximately 75 per cent of the employed per- 
sons solicited cooperated in the study. 

The sample consisted of 152 females and 58 
males. Table | gives specific description of the 
sample in respect to age, education, work status, 
marital status, urban-rural residence and reli- 
gious activity. Certain sampling biases are ob- 
vious. The group is heavily loaded with females 
and there is a preponderance of Protestants in 
the group. A large majority of the group come 
from urban surroundings. There may be other 
more subtle biases, but they are not explicit in 
the data. 

THE METHOD 

Two separate methods of evaluating attitudes 
toward death were used. The first was a check 
list of death attitudes. Written essays describ- 
ing attitudes toward death were obtained from 
34 persons (not included in the final study) 
50 years old or more. These essays were 
methodically examined by the investigator; and 
a check list was devised containing 35 descrip- 
tive statements as reproduced below: 

Cueck List oF DEATH ATTITUDES. 

We all think about death at some time or other. 
Below are a number of words or phrases that can be 
used in some way to describe your attitudes or feelings 
as you think of death. Go through the list quickly and 
put a mark (X) in front of any word or phrase that 
describes your present feelings about death. Don’t spend 
too much time on any one, but be sure to check all 

those which describe your feelings. You can help most 
by being as frank and as truthful as you can. Remem- 
ber, your name doesn’t appear anywhere on_ these 
sheets. 

Happiness. 
Don’t think about it. 

. Glorious happy life. 
Pleasant. 
Sadness. 
The end of everything. 

. Fear leaving loved ones. 
. It will be wonderful. 
. All troubles will be over. 
. Something you face every day. 

* 

rw 

>> 
— 

* The 8 items marked A constitute cluster A; the 6 marked B con- 
stitute cluster B. 

SYMPOSIUM: DEATH ATTITUDES 

11. Promise of new and better life. 
12. Terror overcomes me. 
13. Very difficult to accept it. 

. Most beautiful experience of all. 
15. I don’t think about death. 
16. Everyone’s time is set. 
17. I fear death. 
18. Don’t dwell on it at my age. 
19. I look forward to death. 
20. Peaceful bliss. 
21. Many more “living” things to think about. 

. Enter into true Paradise. 
. Think of Hell’s torments. 
Don’t waste time thinking about it. 
Feel fine and no reason to think about it. 

. It disturbs me a great deal. 
. It gladdens my heart. 
. Have nothing to do with the subject. 
. Deliverance from all this pain and difficulty. 
. All God’s wonderful promises will come true. 

31. No doubt a grim experience. 
. Still a long way off. 

33. Death is as sure as taxes. 
34. Dread the thought of it. 
35. All that I read in the Bible will come true. 

> 

A second measuring instrument was a forced- 
choice rating scale on which the subject sum- 
marized his attitudes toward death as follows: 

1. A wonderful experience to look forward to. 
2. Look forward to it. 
3. Just don’t think about it. 
4. Think of it with some fear. 
5. Very fearful of it. 
6. None of these fit my feelings. 

There was also developed a 22-item check 
list on interests, hobbies and activities. The re- 
cipients were asked to check any of the hobbies 
or activities in which they had taken part dur- 
ing the previous year and to check whether 
they engaged in these activities “often” or 
“sometimes.” Some examples are: Senior Citi- 
zens’ Clubs; sewing, knitting or other fancy- 
work; listening to music; traveling; gardening 
or flower raising; and card playing, checkers or 
chess. 

The Minnesota Multiphasic Personality In- 
ventory (MMPI) (Hathaway & McKinley, | 
1945) was employed primarily to obtain: 1) a 
measure of devotion to religion as defined by a 
“religiosity scale” previously developed by Cot- 
trell (this scale measured primarily the funda- 
mentalist type of religious attitude with items 
such as “I believe in a life hereafter,” “I go to | 
church almost once a week,” “I read the Bible 
several times a week”), and 2) a measure of 
latitude of interest by means of use of the “in- 
terest items” in the MMPI item pool. Of the 
210 persons, 95 cooperated in completing the 
MMPI and provided valid profiles. 
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RESULTS 

Determination of clusters of items on the 
death-attitude check list was done on an em- 
pirical basis. Tabulation of the frequency of 
checks for each of the items and for each of the 
respondents was made. The relationship or 
overlap between any two items in the check list 
was determined. A ratio was calculated be- 
tween the expected and the actual frequencies 
of each pair of items. A table of these ratios 
was used for obtaining a basis of related items. 
When the relationship of these item pairs was 
compared, two distinct clusters evolved. The 8 
items forming cluster A (items, 3, 8, 9, 14, 19, 
20, 22, and 27) seem to describe a positive or 
forward-looking attitude toward death, whereas 
the 6 items in cluster B (items 2, 15, 18, 24, 25, 
and 32) form what might be labeled an “ac- 
tively evasive” attitude toward death. 

Each of the 210 persons was given a score on 

Taste 1. THE SAMPLE. 

Chief characteristics Male 

(N =58) 

Female 

(N =152) 

17 49 

24 62 

17 41 

Working full time 

Working part time 

Retired, no work ; 

Physically unable to work.............. 

Housekeeping for husband 

Not stated 

Religious activity (Protestant, 75%; 

Catholic, 10%; no religious 

affiliation, 15%): 

Some activity 

No activity 

cluster A and on cluster B. The group was 
then divided into three subgroups: 

Group A. High in cluster A and low in clus- 
ter B (82 persons). 

Group B. Low in cluster A and high in clus- 
ter B (71 persons). 

Group C. Either zero or equal score in both 
clusters (57 persons). 

Group C could be best described as persons 
who were either very indecisive about their atti- 
tudes toward death or “passively evasive” about 
them. It is notable that the cluster analysis 
yielded no significant “fearful of death” cluster. 

The rating scale of attitudes toward death 
yielded four groups of subjects: 

Group Label 

1. Item 1 or 2 Positive 

2. Active-evasive 

3. Item 4 or 5 

4. Item 6 or no response 

Negative 21 

Passive-evasive 38 

This rating scale of attitudes toward death 
elicited a “fearful of death” response from only 
10 per cent of the respondents. 
The results from both the check list and the 

rating scale were checked against all the vari- 
ables listed in Table 1. Results are based upon 
the construction of a series of contingency 
tables from which chi square was derived to 
determine the statistical significance of the rela- 
tionships. These chi-square calculations appear 
in Table 2. 

A summary of some of the significant findings 
shown in Table 2 is as follows: 

1. Both a check list and a rating scale can 
be used to measure attitudes toward death in 
older persons. 

2. The check list shows significant relation- 
ships with other variables more than twice as 
frequently as does the rating scale, suggesting 
the greater sensitivity of the check list. 

3. There is a significant relationship be- 
tween religiosity and attitudes toward death 
as measured by both religious activity and the 
MMPI rel scale. Persons with more funda- 
mental religious convictions and habits look 
forward to death more than do those with less 
fundamental convictions and less activity. Fear- 
ful attitudes toward death tend to be found in 
those persons with little religious activity. 

bout. 

No. 

96 

55 

Age: 

Education: 

Work status: 

15 16 

| 6 12 
| 61 

7 40 

| 0 22 

2 1 

Marital status: 

25 

Urban or nonurban: 

| | 
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4. There is a significant relationship between 
home living conditions and attitudes toward 
death. Persons residing in homes for the aged 
have a more positive, forward-looking attitude 
than do those who live alone, these latter per- 
sons tending to evade actively issues related to 
death. Fear of death is found more often in 
those living alone than in those living with 
relatives or in homes for the aged. 

5. There is a tendency for less educated per- 
sons to be evasive in regard to their attitudes 
toward death, whereas persons who have fin- 
ished college express themselves more specif- 
ically—either looking forward to the experience 
positively or fearing it. 

6. Three other characteristics show less clear, 
but still suggestive, relationships with attitudes 
toward death: 

a. Marital status. Widowed persons pas- 
sively evade the issue of death, whereas single, 
separated, and married persons tend to look 
forward to death. 

b. Latitude of interest. Persons indicating 
that they have a large number of outside inter- 
ests tend to be actively evasive concerning the 
subject of death, and those who report only a 

Taste 2. RELATIONSHIPS BETWEEN ATTITUDES TOWARD 

DeaTH AND Various PHysICAL AND SOCIAL 

CHARACTERISTICS. 

Characteristic Instrument 

Religious activity............... rating 18.06 01 

Religious activity............... check list 13.67 01 

MMPI rel score................ check list 16.74 01 
Home living conditions......... . check list 15.23 01 

Level of education.............. rating 16.80 01 

Home living conditions......... . rating 14.95 -02 

Marital status.................. check list 10.53 04 
MMPI interest score............ check list 10.70 04 

Self-concept of health........... check list 10.32 -04 

MMPI vel score................ rating 11.65 .07 

Number of hobbies and activity check list 8.71 08 
Level of education.............. check list 7.36 11 

rating 9.96 13 

Source of income............... check list 5.88 19 

MMPI interest score............ rating 8.20 -23 

Source of income............... rating 10.22 .32 

Marital status.................. rating 6.19 40 
Occupational status............. rating 5.61 -50 

Number of hobbies and activity rating 4.68 -60 
check list 2.60 -60 

Occupational status............. check list 2.60 75 
Urban vs. nonurban............ check list 0.07 79 
Urban vs. nonurban............ rating 0.67 88 

Self-concept of health........... rating 2.27 -90 

SYMPOSIUM: DEATH ATTITUDES 

few activities refuse to commit themselves at all 
(passive-evasive) on the matter. 

c. Health. Persons who reported good health 
were most often actively evasive in considering 
death. Those reporting poor health most often 
looked forward to death in a positive manner, 

7. None of the other characteristics listed— 
age, sex, source of income, occupational status 
or urban-rural location—manifested any sig- 
nificant relationship with attitudes toward 
death. 

COMMENT 

Within the framework of the specific obser- 
vations just enumerated, a number of conclu- 
sions seem justified. 

It is apparent that attitudes toward death 
can be measured by a structured psychometric 
device. Projective technics apparently are not 
the only tools that can be used to elicit specific 
information about contemplation of death. 

It is apparent that the aged person does not 
often admit to a fear of death. In fact, either 
he looks forward to death or tends to be eva- 
sive in his contemplation of the experience of 
death. Investigators postulating a_ relatively 
common “fear of death” in the persons they 
study probably have resorted to subjective or 
indirect inferences. 

Religion apparently plays a very significant 
role in the aged person’s attitude toward death. 
Since a large percentage of persons interrogated 
in this investigation identified themselves with 
some form of the Christian religion, it seems 
logical to infer that the eschatologically oriented 
person contemplates death in a positive manner. 

People in homes for the aged look forward 
to death much more than do those living out- 
side of institutions. The data suggested that 
solitary existence in old age is somewhat asso- 
ciated with a fearful contemplation of the ex- 
perience of death. 
The relationship between education and atti- 

tudes toward death is difficult to interpret. It 
is possible to infer that the experience of death 
is a very complex one to contemplate and that 
therefore it is directly considered (either with 
fear or with a forward-looking attitude) only 
by those persons of above-average intelligence. 

Certainly, additional objective investigations 
conducted with the use of structured personal- 
ity devices are indicated. 
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Attitudes of Older Persons Toward Death: A Preliminary Study* 

FRANCES C., JEFFERS, M.A., CLAUDE R. NICHOLS, M.D., AND CARL EISDORFER, Ph.D. 
(Regional Center for the Study of Aging, Duke University) 

Scheler (1953) has said that death is viewed 
by mankind merely as the end point of aging. 
It may be hypothesized, however, that attitudes 
toward death may have a direct effect upon 
adjustment and upon attitudes toward life. The 
first step in research undertaken to test this hy- 
pothesis will necessarily be an exploration of 
methods to determine attitudes toward death; 
the second, an attempt to see what these atti- 
tudes may be; and the third, an investigation of 
the other factors to which these attitudes may 
be related. 
A few earlier studies bear upon these points. 

Feifel (1956, 1959), for instance, studied white 
male veterans living at a VA Domiciliary. 
When asked, “What does death mean to you?” 
40 per cent expressed religious belief, with a 
new life expected after death; 10 per cent 
thought death would mean relief and a peaceful 
sleep; 10 per cent did not know. When asked, 
“What do you think happens to us after we 
die?” 25 per cent said, “When you're dead, 
you’re dead”; 60 per cent had some religious 
orientation, with hope of a hereafter (15 per 
cent of those who thought death was the end 
now asserted a belief in some kind of here- 
after); 10 per cent still did not know; and 5 per 
cent thought it would mean a long sound sleep. 

In another study (1956) on what age groups 
least and most fear death, 45 per cent of 
Feifel’s same older subjects thought that people 
most feared death in the 70’s and beyond, “be- 
cause you're close to it then; you’re at the 
end of your rope”; 15 per cent thought the pe- 
riod at which death was most feared was in the 
40’s, and 15 per cent saw it as in the 20’s. On 
the other hand, old age was singled out by 35 
per cent of the older subjects as the time most 
people least fear death because, “You accept and 
are resigned to it; you’ve lived your life.” The 
inference was that certain people fear idleness 
and uselessness in old age more than they do 
death. 

Feifel found that there was a religious a 
evident in those 48 per cent who “occasionally” 
and those 20 per cent who “frequently” thought 

* This investigation was su of the USPHS 
grants M 900, M 2109, and H 3582, Busse, prin ci 
investigator. The authors wish to ens Fain gratitude to Ms. 
Dorothy Heyman for her assistance in this study. 

about death as distinguished from the 32 per 
cent who “rarely” thought about it. He also 
reported that older persons who are religiously 
inclined give more thought to concepts about 
death than do those to whom death represents 
the inexorable end. Do the former master their 
anxiety about death by thinking of it as a pre- 
cursor of a new life? It was interesting that 
77 per cent of this older age group viewed old 
age as “the end of the line,” with only 15 per 
cent seeing it as a time of leisure and content- 
ment. In conclusion, Feifel pointed out that 
his data pertain to conscious and public atti- 
tudes of his respondees more than to the deeper 
layers of the personality. 

Shrutt (1958) compared attitudes toward 
death of a group of 30 ambulatory aged white 
female residents in the apartment section of the 
Home for Aged and Infirm Hebrews in New 
York with those of 30 similar persons who lived 
in the larger and more institutionalized Central 
House of the same Home. He used clinical im- 
pressions based on a sentence completion test 
and 10 TAT cards, plus three questionnaires on 
health, adjustment and participation in activ- 
ities. He found that the subjects living in the 
apartments, which were more like their previ- 
ous living arrangements, showed less fear of or 
preoccupation with death; which might mean, 
he said, that they enjoyed better mental health. 
He reported that both groups of subjects re- 
vealed at least mild anxiety with regard to 
thoughts of death. 

Schilder and Bromberg (1933, 1942) studied 
responses to a series of questions on death given 
by 70 normal adults of various ages and by 
mental patients in whom death thoughts were 
prominent. They concluded that, “There 
seemed to be no essential difference as far as 
age of the subject was concerned. . . . It is pos- 
sible to correlate closely the attitudes toward 
one’s own death with attitudes toward death of 
other people.” 

Faunce and Fulton (1958) have reported 
that “emotional responses suggesting either fear 
of death or of the dead were more frequent 
among spiritually oriented than among tem- 
porally oriented individuals.” 
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THE DATA 

As part of a two-day series of examinations 
involving a variety of disciplines, the biracial 
group of 260 community volunteers, 60 years of 
age and older, were asked, during the course of 
a two-hour social history interview, “Are you 
afraid to die?” and “Do you believe in a life 
after death?” 

Fear of death 

Answers to the first question were distributed 
as shown in Table 1. 

Fear of death was explored in relation to 52 
other variables: demographic (race, age, sex, 
marital status, education); physical (functional 
rating, cardiac status, symptom count); psycho- 
logical (taken from three WAIS and four Ror- 
schach ratings); psychiatric (classification, sub- 
jective emotional reaction, hypochondriasis) ; 
and social (activities, attitudes, self-health rat- 
ing and concern, religious items, adjustment 
ratings). Analysis by chi-square yielded the 
statistically significant associations shown in 
Table 2. 

Since many of the older subjects answered 
the question, “Are you afraid to die?” in relig- 
ious terminology, an analysis of these answers 
yielded associations as follows (x° significant at 
the .001 level): 

1) The unqualified No answers were associ- 
ated with religious terminology. 

2) The answers suggesting ambivalence were 
associated with an absence of religious conno- 
tations. 

3) The answers admitting fear of death 
tended to have no religious connotation. 

PERCENTAGES OF ANSWERS TO “ARE YOU 

To Diz?” (N=254). 

Tase 

No, but want to live as long as possible....... . 13 

No, but dread pain of dying................. 2 

Mixed feelings (balanced ambivalence). ..... . . 16 

No, but it’s inevitable....................... 17 
No, other elaboration....................... 3 

SYMPOSIUM: DEATH ATTITUDES 

It therefore appears that the factors associ- 
ated with no fear of death include a tendency 
to read the Bible oftener, more belief in a fu- j 
ture life, reference to death with more religious 
connotations, fewer feelings of rejection and de- 
pression, higher scores on full scale and per- 
formance IQ, and more responses on the Ror- 
schach (with the suggestion also of more lei- 
sure activities). 

Belief in afterlife 

The inquiry on belief in life after death re- 
vealed that very few of the subjects denied 
such a belief outright. Only 2 per cent said 
“no”; 21 per cent said “not sure”; and 77 per | 
cent said, “yes, sure of it.” 

Belief in life after death was examined in 
relation to 37 demographic, physical, psycho- 
logical, psychiatric and social variables. Statis- 
tically significant associations were obtained for | 
10 of these variables (Table 3). 

Religious activities and attitudes appear to 
be the most important variables associated with 
belief in life after death, but depression, intelli- 
gence, and socioeconomic status are also prob- 
ably associated. 

CLINICAL IMPRESSIONS 

The clinical impressions and experience of 
the present investigators, who have had exten- 
sive study and contact with not only the 260 | 
community volunteer subjects in the present 
group but also with other groups of older per- 
sons during the past six years or more, may be 
useful in interpreting the empirical data. 

1) As Schilder (1942) has suggested, there | 
may be no common human idea of death, but 
it may be an extremely individualized concept. 
He hypothesized that individual experiences be- 
come the determining factors for the picture 
which one develops of death. Gardner Murphy, 

Taste 2. FEAR OF DEATH IN RELATION 

TO OTHER VARIABLES. 

YX? level of confidence 

Fear of death is associated with: 

Less belief in life after death................... 01 

Less frequent Bible reading.................... 01 

Feelings of rejection and depression............. -05 

Lower performance -001 

Fewer number of Rorschach responses........... -02 

Fewer leisure activities........................ 
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in his discussion of the contributions to Feifel’s 
book (1959), concludes that, “It is apparent 
that fear of death is not psychologically homo- 
geneous at all, even in a narrowly defined cul- 
tural group.” 

2) The technique of direct questioning may 
be inappropriate for reaching the real feelings 
of the subject, even though in the present study 
the questions were asked near the end of a so- 
cial history taken in an informal setting; and 
even though the interviewer was previously 
known to the subject and good rapport had 
been established. In addition, in all such in- 
quiries, a semantic factor which needs clarifica- 
tion is that of differentiation between the words 
“death” and “dying.” 

3) Bearing in mind that the subjects were 
community volunteers living in their own 
homes and neighborhoods, and _ following 
Shrutt’s finding (1958) that those older persons 
having less institutionalized living arrange- 
ments show less fear of or preoccupation with 
death, it is perhaps to be anticipated that only 
a small proportion of the present sample should 
express fear of death. 

4) Religion is a very great part of commu- 
nity life in the North Carolina region in which 
the study was carried out. Only 6 per cent of 
these older subjects had no church membership. 
It is accordingly to be expected that most of 
them would think of death in religious termi- 
nology. 

5) The distribution of responses to the ques- 
tion, “Are you afraid to die?” (Table 1) con- 
firms the clinical impressions of the Duke geri- 
atrics research group that denial is a very im- 
portant mechanism for dealing with anxiety in 
old age. The mental mechanism of denial may 
be among the most common adaptive tech- 

Taste 3. iN Lire AFTER DgaTH IN RELATION 
TO OTHER VARIABLES. 

YZ? level of confidence 

Belief in life after death is associated with: 

Less fear of death 01 

More frequent church attendance 01 

More frequent Bible reading................. 

Greater number of religious activities -001 

Stronger religious attitudes -001 

Feeling that religion is the most important thing 

in life 001 

Less depression (psychiatric rating) .001 

Lower scores on full scale IQ 

Lower socioeconomic status 

niques employed in personality adjustment by 
persons beyond the fifth decade of life. Its use 
may be promoted chiefly by three factors: 1) 
perceptual distortions (as suggested by Linn, 
1953) during the later period of life due to con- 
comitant changes in cortical and receptor pro- 
cesses; 2) changes in body image with age and 
chronic disease; this parallels the frequent util- 
ization of this same regressive maneuver by 
younger persons who have devastating chronic 
diseases; 3) gradual deterioration of the central 
nervous system, which causes reversal of the 
mental processes toward those of early child- 
hood, when the denial mechanism of unaccept- 
able reality situations is quite universally util- 
ized. 

SUGGESTED TECHNIQUES FOR STUDYING 

ATTITUDES TOWARD DEATH 

It is the feeling of the investigators that fear 
of death and illness plays an important part in 
the unconscious psychological life of the indi- 
vidual, but it is clearly evident that much fur- 
ther research is needed in this area. Several 
avenues are suggested for the further study of 
attitudes of older persons toward death: 

Direct questioning has certain advantages, 
even though, as Feifel (1956) has noted, the 
answers to direct questions tap the conscious 
and public attitudes of the subjects rather than 
the deeper layers of the personality. Direct 
questioning on the topic of death may prove too 
threatening to aged or ill persons, and such 
affects need to be given careful consideration. 
We have, however, found a willingness on the 
part of older subjects to speak freely on the 
topic of death. This confirms the finding of 
Beard in her study of centenarians (1956) who, 
she said, have “no morbid fears about death 
or any special reticence in discussing it.” 

Clinical depth interviews, preferably repeated 
through time, would doubtless be the most val- 
uable single method for determining an indi- 
vidual’s attitude toward death. Considerations 
of staff time and of the psychotherapy which 
might be involved necessarily limit the wide- 
spread utilization of this method. 

Projective methods such as focussed thematic 
pictures, sentence completions, and word asso- 
ciation tests specifically designed to elicit re- 
sponses to death and illness are fruitful meth- 
ods. The sorting of TAT responses, as has been 
done by Neugarten and her associates (1958), 
and the utilization of sentence completion data 
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for assessing attitudes as by Golde and Kogan 
(1959) and their colleagues provide possible 
models for dealing with such data. 

The work of Osgood et al. (1958), Nunnally 
and Kittross (1958) and more recently that of 
Altrocchi and Eisdorfer (1960) suggests that 
semantic differential procedures are useful for 
assessing attitudes toward such concepts as ill- 
ness, death, and dependency. 

ADOLPH E. CHRIST, M.D. 

(The Langley Porter Neuropsychiatric Institute, University of California School of Medicine, 
San Francisco) 

Can one broach the topic of death with a 
group of debilitated psychiatrically disturbed 
geriatric patients whose death is imminent? 
With the increased interest in the study of death 
(Ficarra, 1960; Guttentag, 1959; Natanson, 
1959) and living man’s relation to its inevita- 
bility, some systematic evaluation of how dif- 
ferent population groups (Feifel, 1949) deal 
with this problem is useful to patients and phy- 
sicians alike, and a prerequisite to the formu- 
lation of a thanatology (Eissler, 1955). 

This is a pilot study’ to determine how a 
group of geriatric psychiatric patients felt about 
the topic of death. The data is based on inter- 
views of 100 consecutive patients admitted dur- 
ing the last three months of 1959 to the psychi- 
atric wards of the San Francisco General Hos- 
pital. Each patient in this group was 60 years 
or older, had lived in San Francisco for one or 
more years prior to his hospitalization, and had 
not required psychiatric treatment prior to the 
age of 60. 

Of the 100 patients, 62 were questioned and 
were able to respond about their attitude to- 
ward death. The death questions used are as 
follows: 
1. Have you had any friends or relatives who have 

recently been in the hospital, and what happened 
to them? 

1The study was made in the course of work with the Studies in 
Geriatric Mental Illness, a multi-disciplinary undertaking affiliated 
with the Langley Porter Neuropsychiatric Institute. The studies are 
unde: the direction of Alexander Simon, and are supported by 
Grant No. 3M-9145 (CIS1) from the National | Institute of Mental 
Health. Dr. Lawrence Katz, A P. ist with the 
Geriatric Research Project, has given invaluable “aid with the sta- 
tistical analysis. 

SYMPOSIUM: DEATH ATTITUDES 

Attitudes Toward Death among a Group of Acute Geriatric 
Psychiatric Patients 

It would also be useful to obtain psycho- 
physiological correlates of the aged person’s dis- 
cussion of concepts involving death. Psycho. | 
physiological measurements could be studied | 
either as a measure of the response to focussed 
projective material or in conjunction with 4 
series of interviews designed to elicit the aged 
individual’s affects and his defensive tech- 
niques in dealing with feelings in this area. 

2. How old do you wish to get, and how old do you 
expect to get? 

3. How is your physical health? 

4. Have you talked about death with anyone before? 7 
If not, why not? If yes, what was said? 

5. What is your feeling about death? 

6. Have you made any plans for the future? Do you 
have a will, a burial plot, or any plans following 
your death? What are they? 

7. How do you feel about capital punishment, about 
mercy killing? 

8. If a patient is going to die soon, should the doctor 
tell him? Would you want to be told? Would you 
want ... (nearest relative or friend) to be told if 
he were going to die soon? 

9. If you had the choice of dying tomorrow or being 
bedridden for the next three years, which would you 
choose? 

10. If you had the choice of dying tomorrow or being | 
in severe pain for a year, but knew you would be 
O.K. at the end of that time, which would you 
choose? 

11. How did you feel about our talk about death? Do 
you think doctors in general should talk about death 
with their patients? 

With regard to the other 38 patients, the 
interviewer was at first fearful that a discussion 
of death would upset the more severely dis- 
oriented, disorganized, or delusional patients. 
As the study progressed, however, it was found 
that those patients who could respond at all to 
the question about death gave meaningful an-| 
swers. Therefore, more and more seriously dis- 
turbed patients were drawn into the sample, 
until in the last half of the group only the deaf, 
aphasic or comatose patients were excluded. 
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None of the patients became so upset conse- 
quently that the hospital staff noticed an ad- 
verse behavioral change. To obtain more mean- 
ingful responses, the death questions were in- 
troduced in as personal and unstructured a way 
as possible during the course of a psychiatric 
and neurological examination. One third of the 
patients, however, fell asleep, became delu- 
sional, became markedly irritable or angry, be- 
came more disoriented, or attempted to leave 
the interviewer, so that it was necessary to ex- 
plain the research nature of the death questions 
before the examination was completed. 

While discussing the topic of death with this 
group of psychiatric patients, the interviewer 
wanted to gather data on the following four 
questions: What is the physician’s subjective 
impression of patients’ reactions to a discussion 
of death? Would a more objective test, such 
as the word association test, substantiate the 
interviewer's subjective impression? Are there 
any factors such as age, religion, or schooling, 
which may be associated with the patient’s ad- 
justment to the inevitability of his own death? 
What is the expressed opinion of these patients 
on various questions dealing directly and in- 
directly with death? The findings will be given 
as answers to these four questions. 

FINDINGS 

Physician’s impressions. The interviewer felt 
that all but two of the patients were consider- 
ably upset about death and used denial, sup- 
pression, and repression as defenses. For ex- 
ample, a chronic alcoholic woman, whose hus- 
band had suddenly and unexpectedly died five 
days before her admission, required hospitaliza- 
tion because of severe intoxication. When asked 
her feelings about her husband’s death, she 
seemed perplexed. She then spoke of the settle- 
ment of his estate. Although the interviewer 
attempted to bring out her feelings about the 
impact of her husband’s death on her future, 
she could not discuss it. She stated she had 
not thought or talked about death before this 
discussion. In contrast, a woman with a large 

| fungating necrotic carcinoma of the breast 
spoke quite freely and with relief that she was 
in a situation where she could speak about 
death. She discussed the pros and cons of hav- 
ing a radical mastectomy, saying she seriously 
wondered whether she should prolong her life 
—probably only to live in pain. 

Since 55 of the 62 patients were judged to 
require supervision at least at night because 
of physical illness or incapacitation (although 
all had been hospitalized for psychiatric rea- 
sons); and because five of the 62 died within 
a few days of the examination, one can specu- 
late that their psychiatric symptoms might in 
part have been an outgrowth of this marked 
conscious denial of death. 

Word Association Test. Half the patients 
were asked to respond to the words: 

Food 

Sleep 

Water 

Sickness 

Hospital 

Family 

Doctor 

To Leave 

Milk 

Dying 

The interviewer postulated that longer asso- 
ciation time to the death words than to the 
other words is correlated with greater anxiety 
about death. With these patients the associa- 
tion time to the word “dying” was longer than 
the association times to the other nine words. 
(Statistically, using the t test, the difference 
obtained could occur by chance alone less than 
five times out of one hundred.) 

With the second half of the patients the word 
“grave” was substituted for “sickness”; and 
“death” was substituted for “to leave.” The 
average of the association times to the three 
death words was also longer than the average of 
the association times to the seven other words. 
(Again, this difference could occur by chance 
alone less than five times out of one hundred.) 
The associations to the death words were often 
more bizarre and produced more _ blocking. 
Also, these words were more often than the 
other words not heard by the patient. These 
findings would substantiate the subjective im- 
pression of the examiner that these patients 
were anxious about death. 

Background factors. To determine whether 
there were any factors in the patients’ back- 
grounds that might have decreased their anxiety 
about death, the patients were first grouped 
into those who were more and those who were 
less afraid of death. To do this, four clinicians 
(two psychiatrists and two clinical psycholo- 
gists on the teaching staff of the Langley Porter 
Neuropsychiatric institute) were asked to rate 
the death questions as to their validity as a 
test of fear of death, and a scale was devised, 
as follows: 
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Fear or Deatru Scare 

J. The patient has some plan following his death, such 
as a will: yes, rated 0; no, rated 1. 

2. During the talk about death the patient made one 
or more spontaneous statements about death and 
showed appropriate affect, rated 0. If he made no 
spontaneous statement or treated the topic blandly, 
he is rated 1. If he gives one-word answers or shows 
anger or resentment at being questioned about death 
he is rated 2. If he becomes abusively angry or 
markedly suspicious he is rated 3. 

4. In the word association test used with the first half 
of the patients, if the word “dying” was the longest 
of the ten, rated 2: if it was the second longest word, 
rated |; otherwise, rated 0. With the second half of 

the patients where “death,” “dying” and “grave” 
were used, if the average association time of these 

three words is longer than the average association 
time of the other seven words, rated |. One addi- 

tional point is given if one of the three death words 
had the longest association time of all the words. If 
neither of these is the case, the patient is rated 0. 

4. The patient has talked about death or dying before 
this interview: yes, rated 0; no, rated |. 

5. The patient wants to be told of his own imminent 
death by a physician: yes, rated 0; no, rated 1. 

6. The patient would want his relative or friend told if 
the relative (friend) were terminally ill: yes, rated 0; 
no, rated |. 

7. The patient is asked, “How is your physical health?” 
If he says good, and his health is judged by a physi- 
cian as “can live alone or needs assistance only at 

night for physical reasons,” rated 0. If he says good, 
but is judged by a physician as needing almost full 
time assistance for physical reasons, rated J. If he 
says good, but is judged by a physician as needing 
full time assistance for physical reasons, rated 2. 

Scores were computed for 60 patients; and 
the group was then divided into those with “less 
fear of death” (N = 26) and those with “more 
fear of death” (N = 34). 

A series of contingency tables were then con- 
structed to investigate the relationship between 
fear of death and each of six variables; and the 
distributions tested for significance by use of 
the x? test. The variables were: 1) health 
(good vs. poor); 2) age (60-69 vs. 70 or more); 
3) religion (Catholic vs. Protestant); 4) relig- 
iosity (religiously staunch vs. religiously indif- 
ferent or atheistic); 5) schooling (up to eighth 
grade vs. high school or higher); and 6) sex 
(male vs. female). Of the six variables, only 
the first proved to be significantly related to 
fear of death; those patients with better health 
were less afraid of death than those with poorer 
health. The negative findings with regard to 
the other five variables do not agree with the 
findings from other studies. For instance, Feifel 
(1959) states, “The religious person, when 

compared to the non-religious individual, js 
personally more afraid of death,” but this was 
not borne out in the present study. Later Feife 
states, “Women tend to think more about death § 
than do men” (although “we should not forget 
that there is no necessary relationship between 
thinking about death and fear of death”). The 
present study indicates that in this group of 
geriatric psychiatric patients, men and women 
are equally afraid of death. 

Patients’ expressed opinions. Of the 62 pa- 
tients, 54 had never talked to anyone about 
death or dying before this interview. ‘This 
agrees with Feifel’s statement (1959), “It is 
noteworthy that in all the groups, particularly 
the terminally ill patients, some find thinking } 
about death so anxiety provoking that they 
deny having any ideas at all about it.” This 
is particularly striking in the present study be- 
cause most of the patients came from homes or 
hotels with a large population of older people; 
and many had had friends or relatives who 
had recently died. One patient did state, “Oh, 
yes, but my family immediately say, “Why do 
you have to talk about such a morbid topic? 
You should be grateful to be alive.’ ” 

One third of the patients stated they had a 
will, or some other plan for the disposal of their 
effects after their death; one-third had no inter- 
est in discussing this; and one-third stated, 
“The state will take care of that.” 

Of 48 patients, 23 favored capital punish- 
ment, 4 were noncommital, the rest were 
against it. Ten patients favored mercy killing, 
about half of them making a restriction; one 
said, “Yes, but you should have a priest, 4 
lawyer, the patient, and three doctors there at 
the time of decision.” Most of those who were 
against euthenasia were markedly angry and 
agitated; for example, one said, “The doctor 
should be put to death!” 

To the question, “If a patient is going to 
die soon should the doctor tell him?” 23 of 
47 patients said yes, and all said they per- 
sonally would want to be told. A few volun- 
teered that they only wanted to know a few 
days or hours beforehand . . . “So I could get 
myself ready, but not too long, or I would get 
too upset.” Those who did not want to be told 
were often defensive; one said, “There are too 
many times when the doctor is wrong.” This 
one question aroused the most anxiety, and 
with about 30 per cent it was necessary to ex- 
plain that the question was part of a research 
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project and did not refer to them personally. 
When asked, “would you want—(closest rela- 
tive or friend) to be told if he were going to 
die soon?” 17 of 35 said no, 4 refused to commit 
themselves, the rest said yes. 

When asked to choose between being bed- 
ridden for the next three years or dying to- 
morrow, 15 of 32 patients chose dying, 8 re- 
fused to say, and 10 chose living. When asked, 
“If you had a choice of dying tomorrow or 
being in severe pain for a year, but knew you 
would be O.K. at the end of that time,” 14 of 
32 chose living, 10 refused to commit them- 
selves, and the rest chose dying. 

When at the end of the interview, it was 
explained that the questions were for research 
and had nothing to do with their specific situa- 
tion, almost all the patients showed signs of 
decreased anxiety. Asked how they had felt 
about the questions on death, and whether doc- 
tors in general should discuss death with their 
patients, 15 of 57 stated they had enjoyed the 
discussion, or had been grateful or proud to 
have been asked these questions. Another 17 
stated they did not mind talking about it, or 
had accepted talking about it in a bland, emo- 
tionally uninvolved way, and 23 ranged from 
saying that they were fearful of the questions 
to stating that they disliked talking about death. 
A very few of these 23 became frankly sus- 
picious or abusively hostile. 
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SUMMARY AND DISCUSSION 

One hundred acute psychiatric geriatric pa- 
tients consecutively admitted to the San Fran- 
cisco General Hospital were examined in this 
pilot study. Sixty-two could give relevant an- 
swers to most of the questions on their attitudes 
towards death. The patients were fearful of 
death, but as a whole were willing, and in 
some cases were relieved to discuss it. Even 
some physically terminally ill patients with 
severe psychiatric symptoms were able to dis- 
cuss the topic, at times with evident relief. 

It has been said that the topic of death is 
as taboo today as the topic of sex was during 
the nineteenth century. Since the direct out- 
come of many diseases in this age group is 
death, it would appear that it is the physicians’ 
duty to acquaint his patients with this fact and 
to help them deal with the attendant fears. 
Eighty-nine per cent of the patients in this 
study needed supervision at least at night be- 
cause of physical illness, and 87 per cent stated 
they had never talked about death or dying be- 
fore. One can speculate that at least some of 
their psychiatric symptoms, which often in- 
cluded fear of being poisoned, killed or thrown 
out of their homes, as well as frank, somatic 
delusions, may be symptoms of marked denial 
of death. It would seem that with this marked 
denial of death it becomes incumbent on the 
physician to broach the topic with his. patient, 
and not to wait for the patient to raise the 
question of his approaching death. 

ABSTRACT 

An Analogue of Resistance to Death Awareness 

LAWRENCE G. COREY, M.A. 

(Institute of Human Development, University of California, Berkeley) 

The purpose of this study was to determine 
empirically whether four operationally-defined 
modes of coping with death awareness differed 
in the frequency of their occurrence within and 
between samples of young and old subjects. 

A Sarbin-like, forced-choice projective instru- 
ment was administered to 200 subjects—145 
persons aged 16 to 21, and 55 persons aged 55 
to 65. In the first presentation the respondent 
was asked to decide if the figure was “sleeping” 
or “dead”; in the second presentation, whether 

it was “lifeless” or “napping.” Changes in re- 
sponses between first and second presentations 
were analyzed. 

The old and young subjects were treated as 
separate populations. Within and between the 
two age groups critical ratios were computed 
for the proportions of subjects falling under 
each of four modes of coping with death aware- 
ness, modes derived from the subjects’ changes 
in response: avoidance; acceptance; neutraliza- 
tion; and suppression. 



60 SYMPOSIUM: DEATH ATTITUDES 

No statistically significant differences were 
found in the between-groups analysis. The 
within-group analysis showed: 1) within the 
older sample, avoidance occurred dispropor- 
tionately often; and 2) within the young sam- 

ple, acceptance and neutralization occurred 
with equal frequency. The order of preference 
for modes by which young subjects coped with | 
death awareness thus differed markedly from 
that of old subjects. 

Discussion 

COMMENTS by J. M. A. Munnichs, Ph.D. 
(Gemeenschappelijk Instituut voor Toege- 
paste Psychologie, Nijmegen, The Nether- 
lands). 

My comments concern, successively, the 
statement of the problem; the methods; the 
subjects investigated; and the results and their 
interpretation. 

It is very desirable that researchers into atti- 
tudes toward death are aware of the complex 
nature of the problem. This already appears 
from the different ways in which the problem 
is approached by the various authors. Corey 
speaks of “modes of coping with death aware- 
ness”; Rhudick speaks of “death concerns”; 
Swenson, of “a death attitude construct”; Jef- 
fers, of “attitudes toward fear of death”; and 
finally, Christ speaks of “feelings about death.” 
This enumeration proves that there are various 
problems: Are older people especially aware of 
death? What is the attitude of older people 
toward death? Does this attitude differ from 
the ones held by people of other ages? On 
what does this depend? And with what factors 
‘does it correlate? 

However, this is only one side of the prob- 
lem. The other is: What is the meaning of 
death in this context? It is easy to investigate 
what is somebody’s attitude toward, say, sports; 
but the attitude toward death is closely con- 
nected with whether or not death has some 
personal meaning. Have dying and death be- 
comes a personal possibility? Dying and death 
are not neutral data for the person and cer- 
tainly not for older persons. If we have not 
solved the problem of the meaning of death, the 
other problems are still up in the air. 

Another problem is this: According to the 
literature, the relation between fear of death 
and old age is not close. The American data 
(Havighurst, Fried, Stern, Shrut) and the Eu- 
ropean experiences of E. Stern, Minkowski, 
Riimke, and Vischer indicate more that death is 
familiar to older persons. What is familiarity 
in this connection? And in what way can we 
explain and understand this familiarity? 

Death and awareness of death are questions 
of such complex nature, then, that it is impos- 
sible to investigate the problem without a fun- 
damental discussion of these points. 

With regard to method: notions of death in 
older persons are probably closely connected | 
with the intimate core of the personality. They ) 
often form a rather vaguely conscious aspect 
of personality. When you ask somebody all at 
once: “Are you afraid to die?”, his answer will 
often not be real. Many older persons have re- 
flected on this topic only seldom or super- | 
ficially; and such a question often surprises | 
them. So their negative reply is a defence 
against the question abruptly posed, more than 
a real answer to the question. The questions / 
to be posed demand a suitable context. 

Projective techniques may satisfy, provided } 
they are well used. In this connection group- | 
investigation is an unreliable method, for a ¢ 
frank and reliable response supposes a certain 
familiarity between subject and_ interviewer. 
Neither does a short, forced-choice projective | 
method (as used by Corey) seem sufficient if 
there is no further information available. The 
operationalizing of the different “modes” seems, 
moreover, risky; and therefore it must first be 
tested as to its validity. 

In short, it will be possible to investigate this 
area reliably only when a method is applied 
which corresponds with the individual person- 
ality of the subject. 

Differentiation must be made between old 
persons and older persons. Most of the subjects ) 
investigated are 60 years of age and older. The 
age range is too large: 55 (Corey) to 90 years 
(Rhudick). Other studies have shown that 
people between the years of 45-50 and 60-65 
have ideas and attitudes different from those of 
persons aged 70 and older. The first group [ 
stands in a different psychological situation in 
the life span than the retired and old persons. 
From the point of view of a psychologist, we 
have too heterogeneous groups in the various 
studies reported here. 
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Further, it is necessary that we also make 
sufficient differentiations in accordance with 
the various social classes of the subjects. It is 
certainly possible that well-educated people 
have a different life perspective than the less 
educated. (See one of the concluding remarks 
by Swenson). 

With regard to the interpretation of findings: 
Results must always be interpreted in the light 
of the methods applied and the subjects investi- 
gated. Without doing so, a confusion arises, 
because the various investigations apparently 
produce conflicting results. The fact is that the 
remark by Swenson, “Those in poor health 
tended to look forward to death,” and the con-- 
clusion of Jeffers, that “fear of death was found 
to be associated with greater concern over 
health as expressed by the subject,” and the 
remark by Christ, “Although most patients 
deny a fear of death, all show varying degrees 
of fear and anxiety about this topic,’—all these 
must be contained in one single theoretical for- 
mulation. In a detailed research it might ap- 
pear that: 1) the method applied is often the 
cause of a certain result; and 2) we have not 
sufficiently reflected upon the relation between 
personality structure and attitude toward death. 
It is true that the results which we obtain 
through interview and questionnaire data on 
old people deviate from the results obtained 
from projective test data and psychiatric data. 
There is no doubt that on the one hand the 
difference is due to the method. On the other 
hand, we think that the subjects also create 
difference in results. Evidence for this is to be 
found in these papers. Rhudick indicated: 
“High death concern relates to neurotic traits.” 
Swenson has ascertained: “Living alone tended 
to be associated with the fear of death.” Jef- 
fers concluded: “Fear of death was found to 
be associated with feelings of uselessness.” And 
finally, Christ observed “varying degrees of 
fear” in his patients. These various conclusions 
might be reconciled as follows: Attitude toward 
death, insofar as this attitude is fear of death, 
makes its appearance whenever we deal with 
persons who are not mentally healthy. So. the 
relation with the personality structure would 
have been proved. Another reason for this re- 
lation is that often no correlation existed with 
social and milieu factors. If this would be true, 
we would again face the question, Of what is 
the attitude toward death the expression? In- 

voluntarily we create at the same time the 
question, What are we to think of the death- 
instinct of Freud? 

COMMENTS by Herman Feifel, Ph.D. (Re- 
search Center for Mental Health, New York 
University). 

No area of research asks for a deeper under- 
standing than the meaning of death for people. 
It reaches into practically every field of biolog- 
ical functioning and social thinking. If we view 
each phase of the life cycle as being character- 
ized by specific developmental tasks, I think it 
is clear that the unique feature of old age is 
the inevitability of death, bringing with it the 
tasks of integrating one’s past life and the ac- 
ceptance of one’s own death. 

Despite this, one is impressed with how little 
systematized knowledge there is about attitudes 
toward death in the older person, or indeed, 
in the person of any age. 

The studies we have heard reported this 
morning are empirically oriented. This is to 
be expected in a new area of exploration where 
theoretical formulations must wait upon an 
accumulation of descriptive and empirical data. 

I shall limit my comments to (A) two pos- 
sible fruitful leads, as I see them, for future 
study, and to (B) a few methodological con- 
siderations. 

The interesting findings of Rhudick and Dib- 
ner and of Christ indicate the need for more 
organized examination of the association be- 
tween emotional difficulties and attitudes to- 
ward death. They report that death concerns 
are related to neurotic tendencies in the older 
person; that death concerns can be expressed 
indirectly via somatic symptoms and withdrawal 
tendencies rather than by outward anxiety; and 
that psychiatric symptoms may be the road 
taken by some aged patients to consciously 
deny concern about death. (I myself hold the 
hypothesis that one of the functions of schizo- 
phrenic denial of reality, in specific cases, is to 
serve, in some way, as a magical holding back, 
if not undoing, of the possibility of death. If 
living leads inevitably to death, then death 
can be fended off by not living.) Additionally, 
Christ finds that the topic of death can appar- 
ently be discussed with older persons without 
a necessary rise in the incidence of people leap- 
ing out of open windows. (This, incidentally, 
reinforces my own results in working with 
medically ill older persons.) Fears about dis- 

= 
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cussing the topic of death and coming to grips 
with attendant feelings reflect, more often than 
not, the orientation of the examiner and pro- 
fessional person rather than that of the subject 
or patient. 

Another reason for attending to this associa- 
tion between emotional disturbance and atti- 
tudes toward death is the noted psychothera- 
peutic effect which occurs in certain older psy- 
chiatric patients when death is discussed with 
them. My research discloses that this is true 
not only for some of the patients in Christ’s 
sample but for an even more sizeable propor- 
tion of seriously ill and terminally ill older 
persons as well—and, in fact, occurs at all of 
the adult age ranges. Patients actually thanked 
me for affording them the opportunity to talk 
about their thoughts and feelings, fears and 
hopes, concerning dying and death. 

Experience has shown that certain problems 
can sometimes be revealingly approached in 
their exaggerated manifestations. Through 
study of pathology, neuroses, men under stress, 
we have learned many of our initial truths 
about normal functioning. 

The work of Swenson and of Jeffers, Nichols, 
and Eisdorfer directs attention to the necessity 
for more detailed observation of individual dif- 
ferences. Death is a multi-faceted symbol 
whose specific import depends on the nature of 
the individual’s development and his cultural 
context. “Death is terrible to Cicero, desirable 
to Cato, and indifferent to Socrates.”” Even sim- 
ilar attitudes toward death may be present in 
different individuals in differing configurational 
weights and interactions. Of supplementary 
value would be the determination, not only of 
qualitative and “process” characteristics of atti- 
tudes toward death, but also of the kind of 
person who holds these attitudes toward death. 

With regard to method: We note a few con- 
tradictions in some of the results reported to- 
day. This should not be too upsetting at this 
stage. Contrary findings do exist at times. My 
own work with seriously ill patients, for ex- 
ample, shows no necessary either-or dichotomy 
with respect to their attitudes toward death— 
many hold simultaneous attitudes of both de- 
nial and acceptance of death. This outlook is 
evidenced in much of Western tradition itself, 
with its assumption of death as representing 
both “wall” and “doorway.” Previous experi- 
ence in other fields demonstrates, additionally, 
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that seeming contradictions often reflect differ- 
ent parts of the same elephant. 

Nevertheless, it is gratifying to hear cautions 
stated about generalizing from the data pre- 
sented and the acknowledged need for in- 
creased methodological rigor and sophistication, 
What are some major requirements? 

1. The broadening of population samples— 
as an example, Corey’s paper illustrates that 
older people apparently have a different order 
of preference modes in coping with awareness 
of death than do younger people. This under- 
scores the necessity for both more intra- and 
inter-group studies. 

overlooked. 

3. Checking on the reliability of our instru- 
ments, particularly when we utilize home-made 
variants. 

4. Refining the elegance of our measuring 
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to strangers who possibly are also of a different 
racial background than oneself. Even under 
optimal circumstances, as Miss Jeffers and some 
of the others have pointed out, we still face the 
limitations of accepting conscious materials at 
face value. 

6. The multi-level analysis furnishes a prom- 
ising correction to some of the drawbacks in- 
herent in conscious data. There are undoubt- 

_ edly difficulties in incorporating this approach 
into certain studies. Nevertheless, it is a worth- 
while goal for which to aim. It permits us to 

- tap differing levels of psychic and physiological 
performance in arriving at a rounded and hier- 

| archical picture of the subject’s functioning. 
| The tools of the experimental laboratory, au- 
- tonomic and subliminal measures, genetic ma- 

instru- 
e-made | 

_ tive use made of the TAT to tap fantasy pro- 
asuring | duction level in the Rhudick and Dibner paper, 
resting | as well as Swenson’s development of an empir- 

terials, dream life, projective tests—all can play 
a role here. I was pleased to note the produc- 

ical checklist. 
7. Another rewarding path, I think, is the 

one of longitudinal analysis. Most of the data 
we do have deal with comparison of differences 
between young and old; few indicate progres- 

' sional changes during adult life. Death may 
_ mean one thing for us at age 20, another at 

age 40, and something quite different at age 60. 
I think, for example, that an aspect like the 

temporal nearness or distance of death for the 
individual (something I am paying close heed 
to in my own research) provides us with a 
powerful spotlight for illuminating people’s’ 
attitudes about death. It is wholly conceivable 
that our perception of the world and the atti- 
tudes we hold concerning death as we talk 
here today might not be quite the same next 

» week, if we were then informed that we had 
a mestastasizing cancer. 

To conclude: It is heartening to see the dis- 
cerning recognition by the participants in this 
Symposium that the concept of death is not 
purely a biologic event, but rather one of sub- 
stantial psychological and social importance. 
The papers have been instructional; they can- 
not but enhance our understanding of the older 
person and his ideas concerning death. 

COMMENTS by Jean-René Treanton, Ph.D. 
(University of Lille, France). 

Attitudes toward death comprise a field of 
research in which sociology and comparative 

anthropology have a very important word to 
say. Any society provides some institutional 
protection against the threat for personality 
equilibrium that the idea, or the proximate ad- 
vent, of death represents for the individual. For 
instance, the burial rituals and ceremonials of 
a society are functionally intended to comfort 
the living, to assist against loneliness, or to pro- 
tect against the revenge of the dead. (For Euro- 
pean researches on the sociology of death, see 
Morin [1951], Vuillemin [1948], and Hertz 
[1905]). Thus, we could formulate a general 
question: In what measure are individual atti- 
tudes toward death conditioned by the institu- 
tional arrangements, the mores, and the rituals 
provided in the social environment? 

From this viewpoint, a comparative psycho- 
sociology of funerals could provide some fruit- 
ful insights. Another field of interest might be 
the problem of acculturation to death among 
children; the first contact with death is cer- 
tainly of momentous influence on attitudes and 
behavior in the adult years. (Researches on 
the importance of death to the child include 
Anthony [1940]; Thomas [1937]). Some dif- 
ferences probably exist, here, between children 
in rural and in urban milieux. 

At the other end of life, accommodation of 
old people to the idea of death differs greatly 
from culture to culture. Insofar as there exist 
some “techniques of wisdom” which are a part 
of the philosophical and literary inheritance of 
a society, those techniques are also relevant to 
anthropologically-oriented studies of death at- 
titudes. 

Attitudes toward death are strongly condi- 
tioned by the strength of the ties by which the 
individual is integrated within the social organ- 
ization: this has been very clearly exemplified 
in the studies of suicide by Durkheim and 
others. The problem, for each of us, is how not 
to die alone. Death is not only a psychological, 
but also a social problem. 

COMMENTS by Robert L. Fulton, Ph.D. (De- 
partment of Sociology, Los Angeles State 
College, California). 

In listening to these papers this morning one 
thing stands out above everything else, and 
that is the contradictory nature of their find- 
ings. 

Thus Christ, for example, reports that fear 
of death was not affected by age, education, 
sex, religion or religiosity. Swenson, to the 
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contrary, reports a positive relationship be- 
tween religiosity and one’s attitudes toward 
death. Moreover, education for Swenson ap- 
pears to be a significant factor. Rhudick and 
Dibner, who chose to hypothesize that death 
concerns were a function of personality factors 
per se, report that high death concern was re- 
lated to high scores on both the physical and 
psychiatric disturbance sections on the Cornell 
Medical Index. Swenson, however, tells us that 
those people reporting poor health most often 
looked forward to death in a positive manner, 
whereas those reportedly in good health were 
most actively evasive or defensive in their be- 
havior. Jeffers et al., on the other hand, con- 
cur with Swenson and disagree with Christ and 
Rhudick and Dibner—and so on. 

Combined with the short reviews of previous 
studies of attitudes toward death heard here, 
one is tempted to say that our confusion in 
this area is almost complete. The contradictory 
nature of these findings, however, I am certain 
is more apparent than real. Further, I would 
guard against hastily concluding that these dif- 
ferences in the findings reflect the superiority 
of one technique over another as employed by 
the authors. It would seem that, depending 
upon the type of sample desired and the con- 
ditions governing the research, any one of the 
techniques described or several of them in 
combination might profitably be employed in 
research of this nature. However, the most re- 
liable of techniques available falls short of its 
intended purpose if the researcher fails to re- 
spect the importance of correct sampling pro- 
cedure. The nub of the problem of these di- 
verse findings is here, I think. For example, 
Christ based his conclusions on essentially the 
expressed attitudes of only 62 people admitted 
to a psychiatric ward and who, it must be em- 
phasized, did not always know the true nature 
of the questions asked. Rhudick and Dibner, 
on the other hand, based their findings on the 
replies of 60 normal adults, members of an 
Age Center who volunteered to participate in 
their study. Swenson’s sample of respondents 
is different again. His group of 210 persons was 
recruited from Golden Age Clubs, rest homes. 
and organizations employing the aged. His 
sample is three-quarters female, all volunteers, 
with no follow-up on those who failed to co- 
operate in the study. Finally, Jeffers’ group of 
260 volunteer adults consists overwhelmingly 

(94 per cent) of persons with close church 
affiliations. 

In no case can it be said that the demo. 
graphic variables were treated in such a man. 
ner as to afford even a modicum of represen- 
tativeness for the stated groups or sub-groups 
studied. In addition, the composition of the 
groups reported on here are so diverse in » 
many ways as to allow one to readily expect 
what indeed was found here today: contradic. 
tions in the results. 

If we agree with Rhudick and Dibner, hov- 
ever, and view the expressed attitude as super- 
ficial public behavior and essentially epiphe- 
nomenal in character, reflecting or disguising 
the basic or real disposition or attitude, then 
these contradictions we have pointed out are 
illusory. They merely reflect the failure of the 
other researchers to apply the proper techniques 
of research. With this opinion goes as well the 
tacit or open belief that one group of respon- 
dents is as good as another for such research. 
As the search is for a neurotic syndrome, such 
considerations as education, class, sex, occupa- 
tion, race, and religion are ai best incidental; 
and at worst, they obstruct one’s effort at get- 
ting at the real personality structure or at the} 
real attitudes or fears of the individual. With-} 
out wishing to be unjust, I think we can para- 
phrase Rhudick and Dibner’s findings by say- 
ing: emotionally disturbed people in general 
are also disturbed about death. This is ur 
doubtedly true, but what does it tell us about 
the basis of that fear of death? There is no 
question that word association tests and other 
techniques employed to get around the mecha- 
nisms of defense and repression do indeed pro- 
duce differences in reaction time and/or differ- 
ences in perception among respondents. We 
are not necessarily justified, however, in con- 
cluding that this demonstrates an anxiety about 
death which is rooted in the personality struc- 
ture of certain individuals. Rather, it can be 
argued equally as well that what is being re- 
corded is a stronger reaction to the taboo our 
culture places upon death and to all those 
things which an individual comes to associate 
with it. 

What I am afraid might be forgotten here is 
that there is a traditional cultural definition o 
death as well as personal attitudes toward it. 
They may or may not be in agreement. When 
they are in agreement, then, as Jeffers found 
out, few religious people admitted any fear o 
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death. We are begging the question if we ac- 
cept Jeffer’s argument that these people are 
really anxious about death, but choose to deny 
it by holding certain religious convictions. It 
should be remembered that whether He is real 
or fanciful, some people do actually believe in 
God. This being undeniably true, it would ap- 
pear reasonable that the faithful cannot readily 
believe in the promise of salvation and at the 
same time admit to a fear of death—as the 
wages of sin, possibly yes—as the portal to im- 
mortal life, no. If it is admitted that death is 
a taboo subject in America, then it is possible 
that the delayed reaction found with the word 
association tests reflect this fact rather than 
any fundamental death anxiety. 

What I would like to suggest finaily is that 
as a society America is moving away from the 
traditional, i.e., religious, view of death. Death 
is no longer the wages of sin but the wages of 
loose living; and concomitantly, the fear of 
death is no longer the fear of judgment, but 
another expression of a neurotic personality. 

Modern industrial America with its empha- 
sis upon long cars, long vacations, and longev- 

_ ity has struck a new note in the minds of men. 
Given the emphasis upon individualism and 
the inviolability of the person coupled with the 
relative decline of traditional views, death be- 
comes an infringement upon our right to life, 
liberty, and the pursuit of happiness. What 
are we to do with it? How are we to cope with 
it? I would say that as never before we choose 
to disguise it and pretend that it is not the basic 
condition of all life. That this is so is suggested 
in a study I conducted recently throughout the 
United States in which I attempted to elicit the 
attitudes of the American clergy toward death 
and funerals. The results of my study showed 
most clearly that the Protestant clergy believed 
their major function at a funeral was to attend 
to the living and their needs rather than to the 
departed dead. 

REFERENCES 

Alexander, I. E., & Adlerstein, A. M. Death and reli- 
gion. In H. Feifel (Ed.), The meaning of death. 
New York: McGraw-Hill, 1959. Pp. 271-283. 

Altrocchi, J., & Eisdorfer, G. A Comparison of attitudes 
toward old age, mental illness and other concepts. 

Paper presented at the Fifth Congress of the Inter- 
national Association of Gerontology, San Francisco, 
August, 1960. 

Anthony, S. The child’s discovery of death. New York: 
Harcourt, Brace, 1940. 

Beard, B. B. Social adjustment in extreme old age. 
Paper presented at the First Pan-American Congress 
on Gerontology, Mexico City, 1956. 

Busse, E. W., Barnes, R. H., Silverman, A. J., Thaler, 

Margaret, & Frost, L. L. Studies of the processes of 
aging. X. The strengths and weaknesses of psychic 
functioning in the aged. Amer. ]. Psychiat., 1955, 12, 
896-901. 

Chandler, A. R. Attitudes of superior groups towards re- 
tirement and old age. J. Geront., 1950, 5, 254-261. 

Cottrell, Lilian. An MMPI scale for the measurement of 

religiosity. Unpublished. Available through the Grad- 
uate School of the Univer. of Minnesota. 

Eissler, K. R. The psychiatrist and the dying patient. 
New York: International Universities Press, 1955. 

Faunce, W. A., & Fulton, R. L. The sociology of death: 
_a neglected area of research. Soc. Forces, 1958, 3, 

205-209. 

Feifel, H. (Ed.) The meaning of death. New York: 
McGraw-Hill, 1959. 2 

Feifel, H. Older persons look at death. Geriatrics, 1956, 

11, 127-130. 

Feifel H. Attitudes of mentally ill patients toward 
death. J. nerv. ment. Dis., 1955, 122, 375-380. 

Ficarra, B. J. Psychological management of the aged 
surgical patient. J. Amer. Geriat. Soc., 1960, 8, 59-60. 

Golde, Peggy, & Kogan, N. A sentence completion pro- 
cedure for assessing attitudes toward old people. 
]. Geront., 1959, 14, 355-363. 

Guttentag, O. E. The meaning of death in medical the- 
ory. Stanford med. Bull., 1957, 17, 165-170. 

Hathaway, S. R., & McKinley, J. C. Manual for the 
Minnesota Multiphasic Personality Inventory. New 
York: Psychological Corp., 1945. 

Hertz, R. Representation collective de la mort. Année 
Sociologique, 1905-06, 10, 48-137. 

Hocking, W. E. The meaning of immortality in human 
experience. New York: Harper, 1957. 

Klopfer, W. G. Attitudes toward death in the aged. 
Unpublished Ph.D. dissertation, City College, New 
York, 1947. 

Landsberg, P. L. The experience of death. London: 
Rockliff, 1953. 

Lindzey, G., & Goldberg, M. Motivational differences 

between male and female as measured by the The- 
matic Apperception Test. ]. Pers., 1953, 22, 101-117. 

Linn, L. The role of perception in the mechanism of 
denial. J]. Amer. psychoanal. Ass., 1953, 1, 690-705. 

May, R. The meaning of anxiety. New York: Ronald 
Press, 1950. 

Morin, E. L’homme et la mort dans l'histoire. Paris: 

Corréa, 1951. 

Murray, H. A. Thematic Apperception Test manual. 
Cambridge: Harvard Univer. Press, 1943. 

Nagy, M. H. The child’s view of death. J. gen. Psychol., 
1948, 73, 3-27 



66 SYMPOSIUM: DEATH ATTITUDES 

Natanson, M. Death and situation. Amer. Image, 1959, 
16, 447-457. 

Neugarten, Bernice L., & Gutmann, D. L. Age-sex roles 
and personality in middle age: a thematic appercep- 
tion study. Psychol. Mongr., 1958, 72, No. 17 (Whole 
No. 470). 

Nunnally, J., & Kittross, J. M. Public attitudes toward 
mental health professions. Amer. Psychologist, 1958, 
13, 589-594. 

Osgood, C. E., Suci, G. J., & Tannenbaum, P. H. The 
measurement of meaning. Urbana: Univer. of Illinois 
Press, 1958. 

Peatman, J. G. Descriptive and sampling statistics. New 
York: Harper, 1947. 

Scheler, M. Tod und Fortleben. Schriften aus dem 
Nachlass. Vol. 1. Berlin, 1953. 

Schilder, P. Goals and desires of men. New York: 
Columbia Univer. Press, 1942. 

Schilder, P., & Bromberg, W. Attitude of adults toward 
death. Psychoanal. Rev., 1933, 20, 133-185. 

Scott, C. A. Old age and death. Amer. J. Psychol., 189, 

Shrut, S. D. Attitudes toward old age and death. Ment. 
Hyg., N. Y., 1958, 42, 259-266. 

Shrut, S. D. Old age and death attitudes. Unpublished 
Ph.D. dissertation, New York University, 1955. 

Swenson, W. M. A study of death attitudes ii: the 
gerontic population and their relationship to certain 
measurable physical and social characteristics. Un- 
published Ph.D. dissertation, Univer. of Minnesota, 
1958. 

Thomas, M. Méthodes des histoires 4 compléter pour le 
dépistage des complexes enfantins. Arch. Psychol, 
Genéve, 1937, 26, 209-284. 

Vuillemin, J. Essai sur la signification de la mort. 
Paris: Presses Universitaires de France, 1948. 

Wahl, C. W. The fear of death. Bull. Menn. Clinic, 
1958, 22, 214-223. 

The 
on th 
capaci 
Harol 
reatio: 

“Are | 
new h 
those 
nearly 
were | 
cial Si 

hamet 
(1953 
and a 
obtain 
ure 

ities © 

The 
Duke 
older 
famil} 
on a 
comm 
cludec 
social 
a uni 

betwe 
tional 
tivitie 

Tw 

untee! 
Caroli 
Initial 
appea 
throu; 
and si 
ing se 
ing th 
teers 

were 

* This 
M 2109, 
of the } 



hol., 1896, 

th. Ment, 

published 
55. 

in the 

certain 

tics. Un- 

linnesota, 

pour le 
Psychol, 

la mort, 

. Clinic, 

THE RELATIONSHIP OF ACTIVITIES AND ATTITUDES 

TO PHYSICAL WELL-BEING IN OLDER PEOPLE* 

FRANCES C, JEFFERS, M.A., AND CLAUDE R. NICHOLS, M.D. 

(Duke University Regional Center for the Study of Aging, Durham, North Carolina) 

There has been very little research to date 
on the relationship of older people’s physical 
capacities to their activities and attitudes. In 
Harold Meyer’s North Carolina survey of rec- 
reation for the elderly, older people were asked, 
“Are there any reasons for your not taking up 
new hobbies or interests?” Fifty-five per cent of 
those answering gave such reasons, and of these 
nearly half stated that health and/or afflictions 
were responsible (Institute for Research in So- 
cial Science, 1956). Cavan, Burgess and Gold- 
hamer (1949) and Havighurst and Albrecht 
(1953) have studied thoroughly the activities 
and attitudes of older people; but they did not 
obtain detailed medical examinations to meas- 
ure objectively the physical functional capac- 
ities of these same older people. 
The interdisciplinary research program at 

Duke University Medical Center is studying 
older persons still active in community and/or 
family life. A two-day series of examinations 
on a biracial (white and Negro) group of 
community volunteers over 60 years of age in- 
cluded intensive physical, psychological and 
social evaluations. This investigation provides 
a unique opportunity to study the relationship 
between the older individual’s physical func- 
tional capacity on the one hand, and his ac- 
tivities and attitudes on the other. 

THE SUBJECTS 

Two hundred and fifty-one community vol- 
unteers from the Piedmont section of North 
Carolina were included in the present study. 
Initially subjects were recruited by means of 
appeals at Golden Age Club meetings and 
through letters to retired university professors 
and school teachers. A few came in after hav- 
ing seen radio and television programs describ- 
ing this research, though no appeal for volun- 
teers was made through these media. Others 
were recruited through staff contacts of various 

* This inemiaien nes supported by research grants Nos. M 900, 
M 2109, and H 3582 from the National _o of Mental Health 
of the National Institutes of Health, U. S. Public Health Service. 

kinds, but the greatest number signed up be- 
cause of acquaintance with the older subjects 
themselves who had appreciated the opportu- 
nity to participate. Subjects were required to 
come to Duke Hospital for two separate days 
of examinations and interviews; therefore bed- 
ridden, immobile or socially isolated persons 
were omitted from the sample. No elderly per- 
sons living in institutions were included in 
this phase of the investigation. 

The age range for the group was 60 to 94 
years, with a median age of 70. 41 per cent 
were men, 59 per cent women, 67 per cent 
white, and 33 per cent Negro. These ratios are 
comparable to those of the total Durham popu- 
lation. In regard to socio-economic status the 
group is somewhat over-weighted at the upper 
level, 40 per cent of the subjects (or their 
spouses) having been business executives or 
professional workers. The remaining 60 per 
cent come from lower socio-economic groups, 
corresponding generally to the lower middle 
and lower classes of Warner’s classification 
(Warner, Meeker, & Eells, 1960). 

THE VARIABLES 

1. Physical Functional Rating. A physician 
scored the level of present physical functioning 
for each subject on the basis of the following 
studies: medical history and mental status; 
physical and neurological examination; derma- 
tological examination; ophthalmological exami- 
nation; otological examination, including au- 
diogram; chest x-ray; electroencephalogram. 
electrocardiogram; ballistocardiogram; labora- 
tory studies of the blood (complete blood count, 
hematocrit, cholesterol, blood urea nitrogen, 
and glucose); and urinalysis. 

The physical functional rating is modified 
and adapted from those in use by the U. S. 
Army and Veterans’ Administration for rating 
disability. Criteria were based on the subject’s 
capacity to function in his everyday life situa- 
tion. For instance, to the extent that arthritis 

67 



68 JEFFERS AND NICHOLS 

precludes finer coordinated movements of the 
hand, such as those used in knitting, crochet- 
ing, doing small toolwork or tying shoe-laces, 
this is rated as 20 per cent disability. 

The scoring on physical functional rating for 
the 251 community subjects is as follows: 0 (no 
pathology), 19 per cent; 1 (pathology, no dis- 
ability), 30 per cent; 2 (pathology, 0 to 20 per 
cent disability [mild] ), 25 per cent; 3 (pathol- 
ogy, 20 to 50 per cent disability [moderate] ), 
17 per cent; 4 (pathology, 50 to 80 per cent 
disability [severe]), 8 per cent; 5 (pathology, 
80 to 100 per cent disability [total]), | per cent. 

2. Activities and Attitudes. This material 
was included as part of the social history ob- 
tained in personal interviews with the older 
subjects. 

The Activity Inventory is that developed by 
Cavan, Burgess, Havighurst, and Goldhamer 
(1949) and consists of a series of 20 questions 
dealing with the older person’s participation in 
the following areas: 1) intimate contacts (with 
family and friends); 2) leisure (ways of spend- 
ing time, hobbies, reading, organizations); 3) 
security items (present work status, including 
housekeeping for women, and economic pres- 
sures); 4) health problems and difficulties; and 
5) religious activities (attendance at religious 
services or listening to them on radio and TV, 
reading religious literature). A total activity 
score is obtained by adding the scores in these 
five categories. 

The Attitude Inventory has a series of 56 
agree-disagree items dealing with the older 
person’s own satisfaction with his activities and 
status in regard to: friends, family, work, re- 
ligion, health, economic status, general state of 
happiness, and feeling of usefulness. The total 
attitude score is obtained by adding the scores 
in eight areas. Since the items on the Attitude 
Inventory are composed of statements which all 
have references to self, they can be regarded 
also as indicators of self-image. Thus the scores 
might be interpreted as the degree of favor- 
ableness or unfavorableness with which the 
older person views himself in terms of the 
eight given areas of his experience. 

A thorough discussion of these inventories, 
their purpose, use, reliability and validity is to 
be found elsewhere (Cavan et al., 1949; Havig- 
hurst & Goldhamer, 1953). The inventories 
have been used extensively throughout the 
United States. 

RESULTS 

The variables in this study were analyzed by 
the x* technique and coefficients of correlation 
were computed between the major variables, 
The following results were obtained: 

1. Older people with no disability have 
higher total activity scores than do individuals 
with mild to severe disability. Of the individ- 
uals with low activity scores, there are about 
three times as many disabled as there are those 
with no disability. Conversely, of those indi- 
viduals with high activity scores, nearly three 
times as many are not disabled compared with 
those having mild to severe disability. The bi- 
serial correlation coefficient between these two 
variables, although significant, is rather low, 
.39 (Table 1). 

2. Older people with no disability have 
higher total attitude scores than do individuals 
with mild to severe disability. Total attitude 
score is not as strongly related to physical func- 
tional rating as is total activity score. However, 
among those having low attitude scores, there 
are twice as many disabled individuals as those 
who have no disability. The bi-serial correla- 
tion coefficient between physical functional rat- 
ing and total attitude scores is .20 (Table 1). 

3. High total activity scores are significantly 
associated with high total attitude scores. The 
product-moment coefficient of correlation be- 
tween these two variables is .54 as shown in 
Table 1. 

4. All categories of the activity scale are sig- 
nificantly related to physical functional rating 
except religious activity. High activity scores 
are associated with no disability. Table 2 lists 
the five categories of the activity scale and 
gives the significance level of x? for each. 

5. In contrast to activities, none of the cate- 
gories on the attitude scale is related to phys- 
ical functional rating, except for attitude toward 

TasBLeE 1. CorRELATIONS BETWEEN THREE Major 

VARIABLES. 

Correlation — Level of 

Coefficient Significance 

Physical Functional Rating vs. Total 

Physical Functional Rating vs. Total 

Total Activity Score vs. Total Attitude Score... . 54 - 001 

Note.—Good physical functioning is associated with high activity 
and high attitude scores. High activity score is associated with high 
attitude score. 

® Bi-serial coefficient of correlation (N = 245). 
> Product coefficient of correlation (N = 245). 
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religion. In the latter case an inverse relation- 
ship was found, a high score being associated 
with disability. The majority of individuals 
with high religious attitude scores are disabled. 
The eight separate categories on the attitude 
scale are given in Table 2 with the x? levels 
of significance. 

6. High scores on the activity and attitude 
scales in the same categories are significantly 
related, i.e., health activity with health attitude, 
intimate contacts with attitude toward friends 
and toward family, security activity with eco- 
nomic security attitude, and religious activity 
with religious attitude. The relationships of 
these categories according to x” level of signif- 
icance are shown in Table 2. 

DISCUSSION 

As shown above, when the sum of the scores 
of all the activity items was run against physi- 
cal functional rating, a significant relationship 
was found. In order to avoid possible contam- 
ination of the results of plotting one health 
variable against another, the health item was 
deleted from the total activity score, which 
then was composed only of items in the areas 
of intimate contacts, leisure, security and re- 

TaBLE 2. RELATIONSHIPS OF ACTIVITIES AND ATTITUDES 

To PuysicaL WELL-BEING. 

Level of 
Confidence 

Physical Functional Rating vs: 

Total Activity Scale (minus Health Activity).................... -001 

Physical Functional Rating vs: 

Total Attitude Scale (minus Health Attitude).................... 01 

Total Activity Scale vs. Total Attitude Scale....................... _ 001 
Health Activity vs. Health 
Intimate Contacts vs. Friends 

Intimate Contacts vs. Family 001 

Security Activity vs. Economic Security Attitude................... 001 
Religious Activity vs. Religious Attitude... -001 

Note.—Good physical functioning is associated with high activity and 
high attitude scores with the exception of religious attitude, where an 
inverse relationship is found. High activity scores are associated with 
high attitude scores. 

ligion. Even with this deletion, the relationship 
remained statistically significant. 

In a similar way, the health attitude item 
was deleted from the total attitude score. The 
relationship between total attitudes and physi- 
cal functional rating was still significant. 

So far as the separate items on the activity 
scale are concerned, it can be said that older 
people with no disability are more likely than 
those with mild to severe disability to have the 
following characteristics: a) have few symp- 
toms of illness and/or disability and days spent 
in bed (health item); b) be married and have 
frequent contacts with family and friends (in- 
timate contacts item); c) engage in a variety 
of activities and hobbies, active in a number 
of organizations and doing much reading (lei- 
sure item); d) be employed or occupied with 
housekeeping; no change in standard of living 
because of lowered income (security item). 

However, persons with no disability are no 
more likely than those with mild to severe dis- 
ability to attend religious services, to listen to 
church services over the radio or TV, or to 
read religious literature (religious item). 

Concerning the findings on the attitude scale, 
on the other hand, the statistically significant 
relationship of the total attitude score to phys- 
ical functional rating is presumably the result 
of a cumulation of non-significant relation- 
ships (all except for religion) reinforcing each 
other (Table 2). That is, for the seven other 
areas of an older person’s attitudes, there are 
trends toward association but no statistically 
significant relationship shown to his physical 
well-being. It may be speculated that this is 
due to the persistence of attitudes which have 
developed slowly over a life-long period. 

In regard to the religious attitude item, there 
is evidence from most of the older subjects that 
religion means more to them as the years go 
by and the end of life approaches. For persons 
with disability this end is more imminent and 
they wish to become more closely associated 
with the solace and comfort of religion. This 
fact may account for the finding that disabled 
persons hold stronger religious convictions. 

This finding may also explain why religious 
activity in turn is not significantly associated 
with physical functional rating. The disabled 
older person, although more handicapped and 
less able to take part in religious activity, is 
nevertheless much more highly motivated than 
the well person to do so. 
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Havighurst and Albrecht (1953) reported an 
over-all study of older people in a small mid- 
western city. They devised a health handicap 
score based on subjective health evaluations, 
with half the number of these evaluations be- 
ing reviewed by physicians. The product mo- 
ment correlations of the health handicap scores 
with two of the scores for which the Duke re- 
search team tested relationships with its objec- 
tive physical functional ratings are as follows: 
Health Handicap Score vs. Health Activity, 
— .53; Health Handicap Score vs. Health Atti- 
tude, — .56. This indicates, as the authors 
point out, that the older person’s “subjective 
feeling about his health was not completely 
determined by the extent and severity of his 
health handicaps.” The defect in this calcu- 
lation, which the authors would readily ac- 
knowledge, is that the health handicap score 
was largely a subjective rather than an objec- 
tive health rating and not arrived at indepen- 
dently by a physician; thus the relationship 
tends to be predetermined. The Duke study 
accordingly offers a more objective evidence of 
the same relationship between physical disabil- 
ity and total activity and attitude scores. 

In conclusion, a few interesting speculations 
occur as to how physical disability may oper- 
ate on activities and attitudes. First, it tends to 
disqualify a person for certain activities, as in 
the case of a serious arthritic not being able to 
continue to play golf. However, disability does 
not act indiscriminately: locomotor activities, 
for instance, are cut off more quickly than the 
passive and more sedentary varieties. Secondly, 
if earning capacity is cut by disability, certain 
activities—such as travel, membership in ex- 
pensive clubs and the like—would need to be 
curtailed because of financial factors. Third, 
the discomfort of incapacity may be so de- 
pressing in itself as to limit the older person’s 

activities, thus affecting both his motivation 
and his general attitudes quite severely. When 
an individual’s physical functional capacity js 
handicapped, his family and friends may tend 
to be over-protective and fearful, again depres- 
sing his attitudes, motivation and activities un- 
less there is a strong compensating factor of 
resistance and determination. These specula- 
tions remain to be tested in future investiga- 
tions. 

SUMMARY 

By means of a broad series of intensive inter- 
views and examinations on a biracial group of 
251 community volunteers over 60 years of age 
in North Carolina, it was found that older peo- 
ple with no disability have higher total attitude 
and activity scores than do individuals with 
mild to severe disability. But whereas all cate- 
gories of the activity scale are significantly and 
positively related to physical functional rating 
except religious activity, the separate categories 
on the attitude scale are positively but un- 
reliably related to physical functional rating 
except for attitude toward religion, where an 
inverse significant relationship was found. 
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ON AGE AND THE SUBJECTIVE SPEED OF TIME* 

MICHAEL A. WALLACH, Ph.D., AND LEONARD R. GREEN, A.M. 

(Massachusetts Institute of Technology and The Age Center of New England, Inc.) 

Although the hands of a clock circle the face 
at the same rate for all observers, time will seem 
to move more quickly to one person than to 
another. It is a cultural adage that time seems 
to go faster if we are busy; slower, if we are 
idle. But is it being busy, itself, that is the im- 
portant factor; or is it that being busy may 
make time more valuable? It is the purpose of 
this report to question the cultural adage by 
considering persons whose level of activity has 
dropped, but for whom the value of time never- 
theless has increased. If activity level is the 
more important factor, then for such persons 
time should seem more static and slow than be- 
fore. If the value of time as such is the more 
important factor, then for such persons time 
should seem more swift and hasty than before. 

In some cases activity and the value of time 
seem closely related. Kluckhohn (1954) con- 
trasts the dynamic, hasty conception of time 
found in the urban middle-class American adult 
with the static, slow conception of time found 
among the Spanish-Americans in our South- 
west. The former individuals are much busier 
than the latter, much more concerned with get- 
ting things done. The need to fill time with 
various hectic activities makes time more pre- 
cious and the passage of time more significant 
for the urban middle-class American than for 
the Spanish-American. A similar point is made 
by Hall (1959). 

At another level of personality, Knapp and 
Garbutt (1958) have found that persons high 
in need for achievement tend to think of time 
in more swift, hasty terms than do those low 
in need for achievement. As these investigators 
point out, the high need achiever’s aim is to 
fill time with as many personal accomplish- 
ments as possible, with the result that time has 
a high value for him. We might well expect 
such a person to perceive time as more swift 
and dynamic than does the person lower in 
achievement need. 
Turning to a different case, when a person 

reaches old age, he tends to become much less 

* This investigation was supported by a research grant (M-2269) from 
the National Institute of Mental Health, Public Health Service, con- 
lucted under the auspices of The Age Center of New England, Inc. 

active than he was in his prime; he finds him- 
self idle; and even is said to “have time on his 
hands.” The cultural adage of time going more 
quickly if one is busy would, therefore, lead to 
the prediction that time should seem more 
static and slow to an old than to a young per- 
son. This prediction, however, is based upon 
the assumption that a person’s activity level, 
rather than the value of time, is the more im- 
portant determinant of the subjective speed of 
time. Yet old age presents a situation where the 
value of time seems to be greater, even though 
the aged individual is less busy and active than 
before. Time is running out for the older per- 
son as death approaches. While a minority of 
old people may be impatiently waiting for death 
and feel time to be long, the majority probably 
cleave to life and regret the shortness of the 
time that remains. For the older individual, 
then, much time has been used up and little 
remains. For the younger adult, on the other 
hand, time is a matter of less concern. He still 
presumes himself to have a great deal of it, so 
that as a commodity time is relatively cheap. 

If the degree of value of time, rather than a 
person’s level of activity, is the more important 
determinant of the subjective speed of time, 
then the prediction would be that time should 
seem more swift and hasty in old age than in 
young adulthood. The present experiment eval- 
uates this prediction by determining the extent 
to which time seems swift or static to older and 
to younger persons who have been matched as 
well as possible for education and intelligence. 

METHOD 
Subjects 

A total of 278 persons served as Ss in the 
present research: 118 young adults in their 
freshman or sophomore year of college at the 
University of Connecticut, and 160 older per- 
sons available through The Age Center of New 
England, Inc., a non-profit gerontological re- 
search organization in Boston. The young 
adults consisted of 48 men and 70 women, while 
the older persons included 65 men and 95 wo- 
men. The median age of both the older men 
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and older women was 71 years (interquartile 
range 66 to 74.5 years for the males; 65.5 to 
74.5 years for the females). The age range for 
the young adults, in turn, was approximately 
18 to 20. 
The median level of education for the older 

men was 14 years of schooling or the sopho- 
more year of college (interquartile range, 12 to 
16 years of schooling); while for older women, 
the median was 12 years of schooling or the 
senior year of high school (interquartile range, 
12 to 16 years of schooling). The older samples 
thus were well above the average for their age 
group in educational level. 

The intelligence level of the older samples 
can be evaluated from their scores on the vocab- 
ularly subtest of Wechsler’s intelligence test for 
adults (Wechsler, 1944); a subtest which is 
highly correlated with the overall score on the 
Wechsler. While vocabulary scores were not 
available for all older Ss, for 64 of the 65 older 
men the median vocabulary score was 36 (in- 
terquartile range 32 to 39); for 79 of the 95 
older women, the median was 35 (interquartile 
range 30 to 38). Reports .by Dana (1957) and 
others indicate that these vocabulary scores of 
our older Ss exceed, if anything, those of col- 
lege students. 

The older Ss, finally, were non-institutional- 
ized, in apparently good physical health, and 
quite capable of handling the experimental tasks 
given them. Most of the older males (over 
75%) were retired, and very few older persons 
of either sex had any present family respon- 
sibilities. 

In sum, the young and older adult samples 
used in this study probably constitute groups 
which are quite similar in educational and in- 
tellectual status. Both the college students and 
the older adults were above the population 
average of their respective age groups regarding 
education and intelligence. 

Procedure 

The instrument used was Knapp’s time meta- 
phor test (Knapp & Garbutt, 1958), adminis- 
tered individually to older Ss and to small 
groups of the young Ss. The instructions, 
printed at the top of the response sheet. were as 
follows: 

Time is an aspect of our experience of which we are 
all in some degree and in different ways aware. Below 
are listed 25 phrases which might be employed by a 
poet or a writer to symbolize his sense of time. I should 

like you to read through this list of phrases and then 
indicate before each how appropriate you think this 
phrase is in evoking for you a satisfying image of time, 
First select the five phrases that seem to you most ap. 
propriate and before each place the number “1.” Then 
pick out the next five most appropriate phrases and be. 
fore them place the number “2.” Continue this process 
until you have placed the number “5” before the five 
least appropriate phrases in your opinion. Please be 

sure to evaluate these phrases on the basis of how well 

they express time to you rather than on the basis of how 
pleasing you find them as literary images. 

The list of 25 metaphors appeared below 
these instructions on a single sheet. They were 
arranged in a random order with regard to 
meaning. This order, the same as that used by 
Knapp and Garbutt, is shown by the list num- 
bers in Table 1. Knapp and Garbutt, in their 
factor analysis of ratings of these metaphors by 
male college students, obtained one major fac- 
tor which concerned swift vs. static meanings 
of time, and no other equally large factor. The 
first aim in the present study was to replicate 
Knapp and Garbutt’s results concerning this 
factor with separate factor analyses for young 
men, for young women, for older men, and for 
older women. If the factor structure for these 
four groups proved to be the same and similar 
to Knapp and Garbutt’s, we wished to combine 
the groups and perform a new factor analysis 
on all Ss as one group. We then planned to 
construct individual factor scores for all Ss on 
the swift-static factor emerging from this com- 
bined factor analysis, and to compare young 
adults and older persons on this dimension. 

RESULTS 

Factor Analyses and Factor Score 
Construction 

The metaphor ratings were intercorrelated 
separately for each of the four groups of Ss— 
young adult males, young adult females, older 
males, and older females. Each of the four cor- 
relation matrices was then factor analyzed by 
Thurstone’s (1947) complete centroid method. 
The unrotated loadings of the 25 metaphor 
on the first factor extracted are presented in 
Table 1. 

For the sample of young adult males, the first 
factor accounts for 25% of the total variance 
(the next strongest factor accounting for 7%); 
for young adult females, the first factor accounts 
for 19% of the variance (the next strongest 
factor, for 7%): for older males, the first factor 
accounts for 22% of the variance (the next fac- 
tor. for 9%); and for older females, the first 
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factor accounts for 28% of the variance (the 
next factor, for 8%). 

Inspection of the loadings of the various 
metaphors on this first factor for each of the 
four groups indicates that the structure of this 
factor is highly similar for all groups. It is also 
similar to the first factor reported by Knapp and 
Garbutt. Its positive end tends to be defined 
by such metaphors as “a fast-moving shuttle,” 
“a fleeing thief,” “a galloping horseman,” and 
“a speeding train.” Its negative end tends to 
be defined by such metaphors as “a quiet, mo- 
tionless ocean,” “a road leading over a hill,” 
“the Rock of Gibraltar,” and “a vast expanse 
of sky.” This factor might perhaps best be 
characterized as “swift vs. static,” and is indeed 
the factor we had hoped would emerge from 
each of the four analyses. The second factors 
emerging from each of the four factor analyses 
were different in structure from group to group, 
and hence could not provide a basis for group 
comparisons. 

The high degree of similarity of structure of 
the first factor for all four groups not only is 
evident from inspection, but is also indicated by 
the degree of agreement among these four 
groups in rankings of the metaphors according 

|. UNRoTaATED Factor LOADINGS OF THE 25 META- 
PHORS ON THE First Factor. 

Loadings 

Number Metaphor For For For For 

on List Young Young Older | Older 

Males | Females; Males | Females 

25 a galloping horseman... . . +83 +56 +71 +68 

21 a fleeing thief............ +77 +58 +68 +66 
7 a fast-moving shuttle... .. +76 +67 +67 +82 

9 a speeding train......... +74 +71 +75 +70 
2 +66 +47 +51 +71 

22 a devouring monster... ... +49 +17 +33 +46 

6 a bird in flight........... +35 +25 +51 +44 
14 a space ship in flight... ... +35 +32 +65 +69 

13 a dashing waterfall... . . .| +82 +55 +33 +52 
8 a winding spool.......... +22 +26 +17 +07 

18 marching feet............ +22 +37 +11 +19 
1 a large revolving wheel..... +05 +37 +50 +35 

23 atedioussong............. —23 —22 
15 wind-driven sand....... —21 +06 -13 —04 

16 an old woman spinning.... —24 -—27 -14 —20 

ll a burning candle......... —28 —42 —24 —41 

24 a string of beads......... —34 —38 —43 —44 

4 budding leaves.......... —36 —29 —35 -53 

5 an old man with a staff... —44 —53 -37 —38 

17 drifting clouds.......... —46 —31 —33 —55 

12 a stairway leading upward. —52 —48 —34 —50 

19 a vast expanse of sky. .... —54 —61 —70 —76 

3 a road Jeading over a hill... —55 —49 —42 

10 | a quiet, motionless ocean..| —65 | —46 | —58 | —70 
20 the Rock of Gibraltar...... —72 —41 —51 —43 

to their order of magnitude of loading on this 
first factor. Kendall’s coefficient of concordance 
is .95, thus indicating high agreement (Walker 
& Lev, 1953). 
We then proceeded with the next step: 

namely, the combining of all 278 Ss in a new 
factor analysis. The metaphor ratings for all 
Ss were now intercorrelated and factor analyzed 
by Thurstone’s complete centroid method, with 
results for the first factor as shown in Table 2. 
This first factor extracted accounts for 24% of 
the total variance, the next strongest factor ac- 
counting for 6%. As would necessarily be the 
case, the unrotated loadings in Table 2 for this 
first factor are highly similar to the analogous 
loadings in Table 1. 

Individual factor scores were constructed for 
all 278 Ss on this first factor by weighting an 
S’s rating of 1 through 5 for each metaphor by 
the size of that metaphor’s positive or nega- 
tive loading on the factor. After an S’s rating 
for each metaphor was multiplied by that meta- 
phor’s loading on the factor, the 25 products 
were algebraically summed to yield that S’s 
factor score. (It should be noted that standard 
deviations of ratings for the various metaphors 
were highly similar.) 

With positive loadings at the swift end of the 

TasLe 2. UnroraTep Factor LoapINGs OF THE 25 META- 

PHORS ON THE First Facror, ARRANGED IN ORDER OF 
MAGNITUDE OF LOADING, FOR ALL SuBJECTs COMBINED 

= 278). 

Number on List Metaphor Loading 

7 a fast-moving shuttle............. +76 

+74 

25 a galloping horseman............... be +69 

14 a space ship in flight...................... +57 

13 a dashing waterfall....................... +44 

22 a devouring monster................ +38 

1 a large revolving wheel.................... +31 

15 wind-driven sand................. —06 

16 an old woman spinning................... -3B 

5 an old man with a staff................... —44 

12 a stairway leading upward................. —44 
17 —46 

20 —50 

3 a road leading over a hill................ ; —54 

10 a quiet, motionless ocean.................. -63 

19 —68 
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factor, and with ratings of | given to those 
metaphors S$ considered most appropriate as de- 
scriptions of time, a positive factor score means 
that S tended to consider static metaphors more 
appropriate than swift ones. 

Group Comparisons 

Table 3 presents median factor scores on this 
dimension of the swift vs. static meaning of 
time for male and female younger and older 
Ss. It is apparent that young adults of each sex 
tend to consider static metaphors more appro- 
prite than swift ones for describing time, while 
older persons of each sex tend to consider swift 
time metaphors more appropriate than static 
ones, 

DISCUSSION 

For older individuals, in comparison with 
younger, level of activity is much reduced but 
the general value of time is probably higher. 
The findings hence indicate that the subjective 
speed of time is more directly influenced by the 
degree of value of time than by a person’s level 
of activity as such. A first reading of Knapp 
and Garbutt’s findings with respect to need 
achievement (time seems more swift to high 
need achievers), as well as the cultural adage 
(time seems more swift if one is busy), might 
have led us to expect younger rather than older 
persons to consider time more swift. If need 
achievement directly determined the subjective 
speed of time, this speed should decrease when, 
as the individual enters old age, former achieve- 
ment pressures are relaxed. As Knapp and Gar- 
butt themselves point out, however, need 

Taste 3. Swirr vs. Sratic MEANING or Time, BY AGE 
AND Sex. 

Young adults Older persons 

Median factor scores 
Males....... ; +3.47 —2.05 

Females......... +3.05 —1.79 

Combined sexes +3.31 

Sample Ns: 

118 1600 

Mann-Whitney tests of sex differences 

Mann-Whitney test of age difference, 

combined sexes................... z= 4.03, p < .0001 

® Negative factor scores indicate preference for swift metaphors. 

achievement’s influence on the subjective speed 
of time is mediated by another factor: the value 
and significance of time for the individual. The 
value of time, in turn, may be affected by de- 
terminants other than one’s need for achieve- 
ment and how busy or active one is. The pres- 
ent study has pointed to one such additional 
determinant: the time that has already been 
used up and the scarcity of time that remains 
when a human being becomes old. 

It also has been noted by Hoagland (per. 
sonal communication) that the present findings 
are consistent with what would be expected 
from the fact that metabolic activity slows down 
with increasing age (see, e.g., Hoagland, 1943), 
A slower metabolic rate means that less subjec- 
tive time will pass per unit of clock time, thus 
making clock time appear to be “a fleeing 
thief.” 

SUMMARY 

In an experiment using 278 older and 
younger adults of both sexes, it was demon- 
strated with Knapp’s time metaphor test that 
older persons consider swift metaphors more ap- 
propriate for describing time, while young 
adults consider static metaphors more appro- 
priate. This finding suggests that the subjective 
speed of time is more directly influenced by the 
value of time than by a person’s level of activ: 
ity as such, for while activity level decreases in 
old age, the value of time seems to increase. 
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ATTITUDES TOWARD OLD PEOPLE: AN EMPIRICAL ANALYSIS OF THE 

STIMULUS-GROUP VALIDITY OF THE TUCKMAN-LORGE 

QUESTIONNAIRE* 

SEYMOUR AXELROD, Ph.D., AND CARL, EISDORFER, Ph.D. 

(Department of Psychiatry, Duke University Medical Center, and Duke University 

Center for the Study of Aging) 

Tuckman and Lorge (1953a) have developed 
a questionnaire meant to measure “attitudes to- 
ward old people.” ‘The questionnaire consists of 
137 statements about old people; the statements 
are classified into 13 categories: Conservatism, 
Activities and Interests, Financial, Physical, 
Family, Personality Traits, Attitude Toward 
the Future, Best Time of Life, Insecurity, Men- 
tal Deterioration, Sex, Interference, and Clean- 
liness. Subjects are asked cither 1) to indicate 
by responding “Yes” or “No” whether they 
agree that a statement is true of old people 
(Tuckman & Lorge, 1953a) or 2) to indicate 
the percentage of old people of whom the state- 
ment is true (Tuckman & Lorge, 1954). The 
instrument, and variants of it, have been used 
to investigate attitudes toward old people as in- 
fluenced by a graduate course in adult psychol- 
ogy (Tuckman & Lorge, 1952b); by institu- 
tionalization (Tuckman & Lorge, 1952a); by 
the beliefs of the respondents’ parents (Tuck- 
man, Lorge, & Spooner, 1953); and by experi- 
ences with elderly individuals (Tuckman & 
Lorge, 1958). 

Several issues are raised by the Tuckman- 
Lorge work. One such issue concerns the mini- 
mal requirements of reliability and validity of 
the scores, since, as with any psychometric in- 
strument, the usefulness of this questionnaire 
is ultimately contingent upon both. Test-retest 
teliability coefficients ranging from 0.36 to 0.62, 
depending upon the age and sex of respondents, 
are reported for a shorter (40-item) question- 
naire consisting of 30 items from the original 
instrument plus 10 items from a 5]l-item ques- 
tionnaire on “attitudes toward older workers” 
(Tuckman & Lorge, 1952b). 

There are at least two types of validity which 
must be considered. If an attitude toward a 
group is viewed as a predisposition to act to- 
ward members of the group in certain ways, 

* This research was supported in part by grants M900 C, H3582, and 
M2109 of the National Institutes of Health, Public Health Service. 

then the ideal demonstration of the first type 
of validity would be a correlation of scale scores 
with behaviors toward the group. The rele- 
vant question here is, Are attitudes predictive of 
behayior in “real-life” situations? Thus, a per- 
son who agrees with the statement that old peo- 
ple are unproductive would be expected to act 
differently toward old people from one who dis- 
agrees. 

Although this kind of validation is extremely 
difficult to accomplish (since it involves ques- 
tions of whether, how, and with what trans- 
formations expressed attitudes are translated 
into action), it is of crucial importance both to 
social theory and to plans for social change. 
There is, however, a type of validity which is 
logically prior to the predictive type; this may 
be called “stimulus-group” validity, a variety 
of so-called “construct” validity (Technical 
Recommendations, 1954; Cronbach & Meehl, 
1955). The question is now, Do respondents 
discriminate among groups to which the state- 
ments may be applied? For example, if white 
college students obtain high scores (indicating 
negative attitudes) when instructed to agree 
or disagree with stereotypic statements about 
Negroes, the stimulus-group validity of the 
questionnaire would not yet have been demon- 
strated; the case for measurement of specifically 
anti-Negro attitudes would be incomplete. 
What also would be required is a demonstra- 
tion that measured attitudes are less negative 
toward stimulus groups other than Negroes; 
that is, that the traits referred to Negroes are 
not referred to non-Negroes as well. 

Stimulus-group validity of scales of attitudes 
toward ethnic groups is ordinarily tested by 
determining whether scores are in fact deter- 
mined by the definition of the stimulus group. 
With an “attitudes-toward-old-people” scale, 
such as the Tuckman-Lorge, an unequivocal 
demonstration of this form of validity would 
consist in a positive monotonic relationship be- 
tween scores and age of the group to which the 

75 
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statements are referred. Is it the case that a 
larger number of sterotypic traits are referred 
to old than to young persons? 

The present study was designed to provide a 
direct test of the stimulus-group validity of the 
Tuckman-Lorge questionnaire. 

PROCEDURE 

Two hundred eighty students (170 male, 107 
female, 3 with sex unspecified on the response 
blanks) in three sections of the introductory 
psychology course at Duke University were 
given the Tuckman-Lorge questionnaire in 
dittoed booklet form. The instructions on the 
first sheet of the questionnaire were identical 
for all subjects, except that for random fifths of 
each section, the groups of persons to whom the 
Ss were instructed to apply the statements were 
35-year-olds, 45-year-olds, 55-year-olds, 65- 
year-olds, or 75-year-olds. This design, rather 
than one requiring each S to apply the state- 
ments to each of the stimulus groups, was 
adopted in order to avoid unassessable sequence 
effects. The assumption is that the responses 
given by Ss in different groups represent, un- 
contaminated by the effects of sequence, the 
responses that would be given by the same Ss 
referring the statements to each of the stimulus 
groups. 

The instructions to Ss for whom the stimulus 
group was 35-year-olds were as follows: 
We are interested in your opinion about people who 
are about 35 years old. For each of the following state- 
ments, check YES if you think it applies to most people 
who are about 35 years old. Check NO if you think it 
does not apply to most people of this age. 

The questionnaire is so worded that a YES re- 
sponse indicates agreement with the stereotypic 
statement. 

Characteristics of the Ss for the various stim- 
ulus groups appear in Table 1. 

Taste 1. CHARACTERISTICS OF SUBJECTS COMPLETING THE 

QuestionnairE: By StimuLus Group. 

Stimulus Groups 

Subjects 
35 45° 55* 65 75° 

Number........ 52 55 58 59 56 

Male........... 30 33 38 35 34 
Female......... 22 21 19 24 21 

Age: Mean..... 19.4 19.4 19.3 19.2 19.3 

Range....| 18-22 18-23 18-23 18-22 18-22 

* Sex unknown for one S. 

RESULTS AND DISCUSSION 

Figure 1 shows the mean number of YES re. 
sponses given to the questionnaire by the §; 
referring to the five age stimulus groups. The 
curve is positive and monotonic, the mean num. 
ber of YES responses increasing with the age of 
the stimulus group. An analysis of variance 
yielded a significant treatment effect (F = 
48.94; df = 4 and 275; p < .01). The differ. 
ence between the means for the first two stimu- 
lus groups was not significant; the remaining 
three differences were significant beyond the 
.01 level under a directional hypothesis. 
The Tuckman-Lorge questionnaire as 

whole clearly has some degree of stimulus- 
group validity; scores increase with age of the 
group to which the statements are referred. In 
this respect, it appears to satisfy the minimal 
formal requirement for attitude scales. 

The shape of the function in Figure | is of 
interest from another point of view. The dra- 
matic rises occur between 45 and 55, and be- 
tween 55 and 65; old age (after 35) appears 
to “begin” sometime between 45 and 55. It 
is interesting to contrast this result with the 
reply to the question, asked after the Ss had 
completed the questionnaire proper. “In your 
opinion, when does old age begin?” Of 280 Ss, 
194 responded in terms of chronological age, 
with a mean age of 64.7 years. This is con- 
sistent with the responses reported to this query 
by Tuckman and Lorge (1953b), but this age 
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MEAN NO. OF “YES” RESPONSES 

35 45 55 65 75 

AGE OF STIMULUS GROUP 

Fig. 1. Mean number of YES responses as a function 
of age of stimulus group. Dashed lines indicate ont 
standard deviation above and below the mean. 
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TaBLeE 2. MEAN PERCENTAGE OF AGREEMENT WITH STEREOTYPE ITEMS FOR ALL STIMULUS GROUPS: 
PATTERN OF AGREEMENT. 

Items Stimulus Groups Pattern® ¢ 
35 45 55 65 75 

Conservatism (14) 

45. They are out of step with the times.................-..0..0e eee 4 4 12 46 45 N+ 477 

46. They like old songs on the radio...................0.cee cence eens 71 87 81 80 77 N- —.012 

73. They hold on to their opinions. .........................4. 73 80 81 97 93 N+ .259 

83. They object to women smoking in public 14 18 36 41 66 M+ 389 

86. They like to think about the good old days....................... 35 40 57 81 95 M+ .527 

94, They prefer old friends rather than to make new ones.............. 33 49 52 61 70 M+ . 240 

97. They would like to live their lives over again. .................... 29 44 38 48 46 N+ 112 

106. ‘They are critical ot the younger generation....................... 58 56 57 81 70 N+ - 201 

108, They dislike any changes or interference with the established ways of 

130. They feel that young parents do not know how to bring up children 

Activities and Interests (9) 

18. They vote for the political candidate who promises the largest old age 

26. They are more interested in religion. ..................0.00000005 54 55 69 81 82 M+ .300 

65. They like religious programs on the radio......................... 17 20 35 64 68 M+ .429 

79. They collect many useless things like string, paper, and old shoes... . 4 4 10 17 32 M+ . 288 

82. They like to play checkers or dominoes.........................55 10 16 29 58 61 M+ .479 

96. They spend most of their time reading or listening to the radio... .. . 6 11 16 53 66 M+ -540 

101. They take a keen interest in polities................0.0...0000.6. 81 71 66 63 34 M-— —.279 

119. They prefer to read newspapers rather than books................. 62 46 45 64 61 N+ 101 

129. They do not take part in 23 58 47 68 71 N+ -292 

Financial (6) 

51. They have too much power in business and politics..... .......... 8 9 y 7 4 N- —.061 

105. They worry about financial security 77 55 55 73 54 N- —.010 

107. They are tight in money matters........................-.0.000- 23 13 24 51 59 N+ .384 

109. They are usually supported by their children or old age pensions. .. . 4 7 10 61 70 M+ 616 

Physical (27) 

1. They need glasses to read............... ; 46 71 100 97 93 N+ 

3. They need less food than younger people......................... 65 64 60 51 66 N- —.072 

13. They have to be careful of their diet..................00...0.006. 31 31 67 78 77 N+ 461 

16. They need less sleep than younger people......................... 56 56 22 27 29 N- —.284 

6 7 22 34 N+ 

27. They have many accidents in the home.......................... s 7 5 39 45 N+ .393 

eS 2 0 16 34 45 N+ 475 

35. They feel cold even in warm weather.....................0.00.0. 6 2 12 17 30 N+ . 288 

40. They never fully recover if they break any bones.................. 2 11 17 36 48 M+ .407 

48. They die soon after 2 6 5 7 4 N+ 

49. They cannot taste differences in food. 4 2 7 5 7 N+ .072 

64. They have lost most of their 2 4 24 64 77 M+ 696 

76. They spend much time in bed because of illness................... 0 0 2 17 29 M+ .360 

80. They have poor coordination.................ccscceeeeceeeeeeees 4 9 28 42 71 M+ 536 

87. They feel tired most of the time..... : 2 7 16 25 39 M+ 348 

98. They die of cancer or heart disease... 12 18 22 32 39 M+ 

99. They avoid going out in bad weather.................0.....0006 25 35 38 78 71 N+ 451 

4 ll 22 36 57 M+ .428 

110. They are very sensitive to 17 16 36 49 36 N+ . 284 

122. Thay have a high automobile accident rate....................... 10 6 16 39 45 N+ .393 

131. They die after a major operation.....................00e0ese ees 0 0 7 14 16 M+ 285 
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Table 2—Continued 

Items Stimulus Groups Pattern* 

35 45 55 65 75 

Family (13) 

5. They spoil their grandchildren... 12 42 72 83 64 N+ 

14. They are proud of their children........ . 96 98 98 97 95 N- 

17. They are not important in family matters. 10 2 7 10 25 N+ 

23. They expect their children to support om. Serer 0 2 9 9 23 M+ 

29. They are a burden to their children... SeNGietiatel bare 2 0 2 14 16 N+ 

41. They usually live with their children................0......0.0... 62 44 16 31 39 N- 

96 95 95 97 93 N- 

68. They feel that their children have failed them........ . See 8 0 17 5 2 N- 

70. They frequently quarrel with their children and wlidtien.. , 21 7 10 10 23 N+ 

81. They get no sympathy from their relatives....................... 6 4 5 10 2 N+ 

90. They feel that their children neglect them.......................4. 4 9 14 22 25 M+ 

116. They expect obedience and respect from their children and grand- 

123. They get love and affection from their children. Reatard hate tae oe 98 89 90 92 86 N- 

Personality (14) 

85 87 90 95 79 N+ 

19. They are grouchy........... 4 6 7 15 4 N+ 

33. They arecalm............ 79 73 78 73 73 N- 
34. They are hard to get along with. On eee ee eee 4 0 9 12 25 N+ 

47. They are very stubborn. . 15 28 34 38 N+ 

53. They like to give advice....................000e00e- all balawavghe 81 91 93 95 91 N+ 

54. They make friends easily . 94 85 86 80 68 N- 

60. They are touchy......... 10 11 21 34 45 M+ 

61. They have few friends... . 0 2 3 12 18 M+ 

114. They are cranky... .. 2 2 7 10 20 M+ 

118. They are bossy...... 15 4 12 19 23 N+ 

124. They like to gossip... 48 47 52 64 66 N+ 

Attitude toward Future (5) 

37. They think the world is headed for destruction.......... aaa 4 4 2 10 18 N+ 

50. They believe in a life after 77 76 91 88 84 N+ 

56. They think the future is hopeless... cows 0 0 3 3 9 M+ 

91. They are afraid of death........ 17 22 33 17 16 N- 

113. They are anxious about their 54 38 43 42 29 N- 

Best Time of Life (5) 

4. They are in the happiest period of their life. . 33 25 21 14 7 M— 

59. They would like to be young again... ...............-..0000eeeee 56 60 79 75 80 N+ 

137. They have a chance to do all the things they wanted to............ 35 29 26 27 18 N- 

Insecurity (20) 

10. They get upset easily........... wipe 6 18 28 39 48 M+ 

Teer pier te 0 2 0 0 5 N+ 

20. They worry about unimportant things........................... 31 31 29 51 63 N+ 

25. They are easily moved to tears.............. 12 9 9 34 38 N+ 

30. They feel sorry for themselves............ age Dg ova 6 6 10 22 36 M+ 

52, They like to be helped across the street.......... Petes : 6 6 16 14 41 N+ 

55. They are suspicious of others..................-000..eceeeeeeeee 12 15 26 19 23 N+ 

57. They worry about their health........... 25 38 57 95 79 N+ 
74. Thay ave 2 0 3 3 4 N+ 
75. They like to be waited on... . sagtabeiele:aie 27 24 35 31 55 N+ 

2 7 16 46 63 M+ 

88. They are bad patients when ill......................-.0.0-00005- 12 2 21 17 32 N+ 

92. They are fussy about food... ... 17 20 28 37 52 M+ 

102. They are frequently at loose ends........... 14 4 10 20 36 N+ 

125. They feel miserable most of the time......................0...05. 0 2 2 5 14 M-- 

0 0 0 5 7 M+ 
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TaBLeE 2—ConcLupEeD 

Items Stimulus Groups Pattern” 

35 45 55 65 75 

2. They are absent minded. . 2 12 41 45 M+ 475 

7. They repeat themselves in 10 15 33 61 66 M+ 

8. They cannot learn new things..........................-.. 2 9 3 9 ll N+ 074 

21. They are better off in old age homes 0 0 0 10 9 N+ . 229 

24. They are forgetful.............. ! wee 4 7 21 58 68 M+ . 600 

32. They just like to sit and dream... .... 2 4 2 27 36 N+ .373 

58. They cannot manage their own affairs 2 0 2 5 21 N+ 235 

77. They cannot remember names........... 4 4 16 25 34 M+ 346 

85. They like to doze in a rocking chair........... 23 18 38 59 70 N+ 435 

89. They are in their second childhood. ........ 8 7 10 4 N+ 136 

121. They cannot concentrate even on simple tasks................ 4 2 2 7 7 N+ .092 

127. They become less intelligent.................... 8 7 12 29 43 N+ 338 

128. They frequently talk to themselves : 4 6 14 31 52 M+ .428 

136. They are not useful to themselves or to dims. i 2 4 2 9 N+ .027 

Sex (4) 

71. They should not marry. . 4 4 9 27 27 M+ -B18 

104. They should not become parents... 29 59 73 82 M+ . 560 

112. They marry persons much younger than thomedives + 16 19 15 ll N- —.029 

120. They have no interest in the opposite sex 4 2 5 17 29 N+ .297 

Interference (3) 

111. They are in the way................. ‘ 4 0 0 O) 29 N+ 267 

117. They meddle in other people's affairs.............0.............. 6 9 9 27 34 M+ . 280 

188. They area nudeance to 0 0 2 7 9 M+ 204 

Cleanliness (3) 

39. They never take a bath................. Lasnvteud 0 0 0 0 5 M+ 123 

100. They are untidy and careless about their appearance........... 4 2 4 5 18 N+ . 157 

_ 196. They are careless about their table manners . 6 0 2 9 20 197 

- Monotonic: 
N - Non-monotonie: 

Per cent - YES increases or iii without inversion from 35-year-old to 75-year-old stimulus groups. 
Per cent - YES - vs - stimulus - group function shows at least one inversion. 

+: Per cent - YES of 107 Ss whose stimulus groups were 35- or 45-year-olds is less than the per cent - YES of 115 Ss whose stimulus 
groups were 65- or 75-year-olds. 

—: Per cent - YES of 107 Ss whose stimulus groups were 35-or 45-year-olds is more than the per cent - YES of 115 Ss whose stimulus 
groups were 65- or 75-year-olds. 

" @ of .132 or more significant at the .05 level; @ of .173 or more significant at the .01 level. 

is later than might have been expected from 
the clear-cut acceleration in Figure | between 
ages 45 and 55. Answers concerning the “onset” 
of aging seem to depend in part upon the way 
in which the questions are asked. 
The problem arises of the heterogeneity of 

the 137 items constituting the questionnaire. 
Some of the items are doubtless true of larger 
proportions of old people than of young adults, 
eg., They are hard of hearing, or They walk 
slowly. Other items are statements of opinion 
which lack objective validating criteria, e.g., 
They worry about unimportant things (unim- 
portant to whom?), or They have too much 
power in business and politics. An attempt to 
differentiate these types of items could be made 
by obtaining the opinions of gerontologists as 
to which items are true of old people and which 
are not. An issue here is the relevance of ger- 
ontological expertise concerning most of the 

items. It is unlikely that any expert would 
say confidently that Old people are (or are not) 
touchy, or that They like (or do not like) to be 
waited on. In any case, the essence of a stereo- 
type does not appear to lie in the falsity of a 
statement or in its applicability to varying pro- 
portions of members of stimulus groups, but in 
the readiness of respondents to agree with a 
statement concerning most or all members of a 
stimulus group, without themselves having the 
relevant information concerning this group. To 
the extent that respondents consider a state- 
ment more applicable to older than to younger 
stimulus groups, that statement has stimulus- 
group validity, regardless of its status as true, 
false, or indeterminate. 
The use of the stimulus-group criterion makes 

possible an item analysis of the Tuckman-Lorge 
scale and the elimination of those items which 
do not have stimulus-group validity. The re- 
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sults of such an item analysis appear in Table 2. 
The grouping into areas and the numbering of 
items follow Tuckman and Lorge (1953a). 
The percentage of Ss responding YES is given 
for each of the five groups. Under Pattern, the 
letter M indicates monotonicity (no inversion) 
of the per cent-YES-vs.-stimulus-group curves, 
and N indicates that one or more inversions 
occurred. The symbols (+) and (—) were as- 
signed as follows: The 107 Ss whose stimulus 
groups were 35- and 45-year-olds were pooled, 
as were the 115 Ss whose stimulus groups were 
65- and 75-year-olds; the 55-year-old group 
was ignored. If the per cent-YES for the first 
pool (young stimulus groups) was lower than 
the per cent-YES for the second pool (old stim- 
ulus groups), the item was rated (+) to indi- 
cate that the difference between the pooled per- 
centages was in the appropriate direction; a 
difference between the pooled percentages in 
the inappropriate direction was rated (—). 
The last column (9) gives the phi coefficient 
derived from the pooled percentages. (For con- 
venience, $s were obtained from Jurgensen’s 
[1947] table; the slight error introduced by un- 
equal Ns in the pools was ignored. By the chi 
square test (x? = No?*), a 9 of 0.132 is signif- 
icant at the 5 per cent level and a 9 of 0.173 
is significant at the 1 per cent level. 

If monotonicity in the expected direction is 
the criterion for validity of an item, then only 
48 of the 137 items are valid, and one of these 
48 items (items No. 39 in Cleanliness) did not 
yield a significant 9. A less stringent criterion 
of a (+) rating would yield 115 items, of which 
19 did not discriminate significantly between 
the first and second pools. 

Ninety-six of the 137 items, then, have stim- 
ulus-group validity by the criterion of a signif- 
icant (+) rating; responses to the remaining 41 
items are either determined by factors other 
than the age of the stimulus groups or, in the 
case of significantly (—) items, should be given 
negative weights. It is likely that a cross- 
validation would slightly attenuate the number 
of valid items. 

It is suggested that a convenient way to in- 
crease precision in investigations using the 

Tuckman-Lorge questionnaire is to utilize only 
those items having stimulus-group validity. 

SUMMARY 

The Tuckman-Lorge questionnaire on atti- 
tudes toward old people was administered to a 
total of 280 college students, divided approxi- 
mately into random fifths. For each fifth, the 
questionnaire was identified as eliciting atti- 
tudes toward a specific stimulus group: 35-, 
45-, 55-, 65-, or 75-year-olds. 
The number of stereotypic traits referred to a 

group increased monotonically with the age of 
the group. An item analysis indicated that, if 
the criterion is a significant rise in agreement } 
from Ss whose stimulus groups were 35- and 
45-year-olds to Ss whose stimulus groups were 
65-75-year-olds, then 96 of the 137 items are 
valid. It is suggested that investigators using 
any scale meant to measure attitudes toward old 
people consider the stimulus-group validity of 
its items. 
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BOOK REVIEWS 

Handbook of Social Gerontology: Societal Aspects of 
Aging. Edited by Crark Tissirts. Chicago: The Uni- 
versity of Chicago Press, 1960. Pp. xix + 770. $10.00. 
The Handbook of Social Gerontology: Societal Aspects 

of Aging, edited by Clark Tibbitts, is the second of three 
volumes dealing with the psychological and social as- 
pects of aging and prepared under the auspices of the 
Inter-University Council in Social Gerontology. The 
first volume in this series, Handbook of Aging and the 
Individual: Psychological and Biological Aspects, edited 
by James E. Birren, has already taken its place as a 
basic reference work in the study of human aging; the 
present volume will undoubtedly fill a comparable 
function. 
The Handbook, the combined efforts of 23 contribu- 

tors, is divided into three parts: The Basis and Theory 
of Social Action; The Impact of Aging on Individual 
Activities and Social Roles; and Aging and the Reorgan- 
ization of Society. Like most such compendia, despite 
the efforts of its editor, the tone of the Handbook is 
uneven. Some chapters emphasize a general review of 
the topic under consideration; other chapters stress re- 
search findings and factual information; still others, 
where a minimum of research findings are available, 
stress areas and questions which may be pertinent to 
future investigations. In general, the component chap- 
ters of the Handbook reinforce one another. The editor 
and contributors have been successful in keeping the 
repetition of data to a minimum—no small task when 
several chapters by different authors deal with the same 
basic topics, such as the economic status of the aged, 
their health status, or their family situation. 
Three chapters have been selected for further com- 

ment here. The choices are related to the reviewer’s 
beliefs that the present interest in older people in the 
United States is largely a function of their increased 
numbers; that a major unresolved problem of the aged 
is their low economic status and its impact on the 
American economy; and that, if new roles are to be 

developed for older people in the United States, these 
roles must grow out of interpersonal relationships within 
the family. 

In his chapter, “The Changing Demographic Profile,” 
Henry D. Sheldon summarizes the major points made in 
his earlier and more comprehensive report, The Older 

Population of the United States. After considering the 
causes of the increase in the numbers and proportions of 
persons 65 years and over between 1900 and 1950, 
Sheldon states that while the actual numbers of the 
aged in the United States will increase in the next 
several decades, the proportion of older people in the 
population by the year 2000 will probably be between 
nine and thirteen per cent, as compared with the present 
nine per cent. Thus he does not see a flood of aging 
persons engulfing the United States. Population projec- 
tions do, however, indicate a sharp rise in the number 
of older women relative to the number of older men. 
Sheldon makes two evaluative statements which bear 

frequent reiteration: first, that it is important to avoid 
drawing a sharp line between the aged and non-aged in 
terms of chronological age alone; and second, that those 
aged 65 years and over should not be treated as a 

homogeneous group. “. . . within the population 65 
years old and over,” says Sheldon, “there are marked 
gradients with increasing age in such characteristics as 
labor-force participation, income, sex composition and 
living arrangements.” 

Margaret S. Gordon, in her chapter, “Aging and Income 
Security,” carefully reviews recent changes in the eco- 
nomic status of the aged; changes in income, spending 
and saving through the life cycle; the variations in in- 
come within the aged population, and American old age 
security programs including government programs and 
private pension plans. Dr. Gordon points out that, al- 
though the emergence of poverty as a social problem 
among the aged has been associated primarily with 
urbanization, the proportion of families and individuals 
living in acute poverty in western countries, whether 
aged or not, has declined greatly in the last sixty years. 
With the expansion of social insurance programs in the 
United States during the last decade, the real income 

status of the aged probably has improved greatly. De- 
spite these hopeful trends, the income of many older 
persons in the United States is not adequate to maintain 
life at even subsistence budget levels. 

Dr. Gordon has succeeded admirably in the difficult 
task of evaluating and coordinating masses of data col- 
lected at different time-periods, by different agencies and 
individuals, and by the use of different research methods. 

One point in her presentation must be commented on, 
however, since it illustrates some of the difficulties which 

face the general reader in interpreting much of the 
descriptive material about the aged population which is 
now becoming available. In the first paragraph of her 
report, Dr. Gordon, citing the Census Bureau, says 
that more than one-sixth of all persons aged 65 years 
and over had no money income in 1957. However, in 

Table 10 of her chapter (a table adapted from the 
authoritative study of the income of the aged by Lenore 
Epstein of the Social Security Administration), older 
persons with no money income in 1958, while they total 
roughly 16 per cent or one-sixth of all aged, are re- 
ported in two categories: “Earners’ wives not themselves 
employed,” 5.8 per cent of all aged; and “No money 
income or income solely from other sources” (that is, 
no income from employment, social insurance and related 
programs, or from Old Age Assistance), 9.9 per cent. 
The picture which emerges from Miss Epstein’s data is 
thus more informative and more useful in understanding 
the aged population than is the summary Census Bureau 
report. 

In “The Older Person in a Family Context,” Gordon 
F. Streib and Wayne E. Thompson present a thoughtful 
review of research studies dealing with the older person’s 
role in the family, and then supplement their discussion 
with data from their own studies of older workers. 
These studies indicate that the present older generation 
is oriented to a family unit constituted by themselves, 
their children, and their grandchildren, rather than to 
the extended family composed of all blood kin. Further, 
as Streib and Thompson say, “the facts of the case do 
not seem to square with the popular notions which hold 
that older parents sit alone and neglected by their chil- 
dren.” On the contrary, the relationships between par- 
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ents and children “meet with approval of the older 
generation.” Older parents see their children often, feel 
that they can turn to their children for help in case of 
illness or other crises and, should the situation be re- 

versed, feel that their children can and would turn to 
them. In general, Streib and Thompson indicate that a 
realistic appraisal of the family situation of older people 
in the United States differs markedly from the popular 
stereotypes on this topic, and that, within the family 
setting, older people and their children are developing 
new ways for meeting changing social situations. 

The three chapters selected for special consideration 
in this review, like the Handbook itself, make a major 

contribution to the literature in social gerontology. Seri- 
ous students in this field are indebted to Clark Tibbitts, 
his contributors, and to the Inter-University Council 
in Gerontology. 

ETHEL SHANAS 
National Opinion Research Center 
University of Chicago 
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