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address of welcome 
Uns IS the fourth one of these symposia that have been held at 

u alter Heed during the past few years. We had one on shock, one 
on trauma ; a few months ago we had one in the veterinary field on the 
subject of leptospirosis which aroused widespread interest also. These 
symposia are being conducted under the immediate supervision of 
( o one Stone ,» order to try to make recent advances in medicine 
and subjects in the field of research, particularly as it is applied to 
medical-military problems, available to the profession. We all 
know that med'cal papers today reach the editorial rooms of our 
medical journals in such volume that even the best ones sometimes 
are delayed in publication by as much as a year. These symposia 
are an attempt to bring the latest information on various pertinent 
subjects to you promptly. 

I he subject of this symposium, as you all know, is Stress. Stress 
may lie regarded as the resistance of the organism to external loads. 
I hese external loads may influence the defense mechanisms of the 
,,, y the>' Wl11 underP° <*rtain structural functional changes 
i hese changes may be manifest, either through structural or chemical 
changes in certain specific tissues, or there may lie a disintegration of 
the whole organism, with quick resulting death. Or, if there is a 
reorganization of the defense mechanisms of the body, there may be 
enough reorganization to make the organism compatible again with 
life, under certain special environmental conditions. In the latter 
case, medical care and treatment may restore this organism to some¬ 
thing near normal again. 

IV e have assembled, I believe, a very fine panel of shakers for this 
symposium. I know that Colonel Stone and his staff have attempted 
to bring the best talent available in the United States, as well as out- 
stendnig scientists from abroad. A quick jierusal of the program 
itself I think, will convince you that Colonel Stone has done very well 
I will not attempt to go over the details of the program wih you-it 
is divided into three main divisions, but these will 1* emphasized as 
you go along in the symposium. I hope this symposium will be profit¬ 
able and enjoyable both to all of you. 1 

16 March 1953 
Washington, I). C. 

Major Gkneral Paul H. Streit, MC 
Commanding General 
Walter Reed A rmy Medical Center 
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SYMPOSIUM ON STRESS 

INTRODUCTION AND SURVEY OF THE PROBLEMS 
OF STRESS* 

John C. Whitehokn, M. D. 

It is a pleasure and an honor to have been asked to fill the initial 
position in this Symposium on Stress. I am sure that I speak for all 
of us in expressing our appreciation of the warm welcome just given, 
and our appreciation of the thought and effort which has been devoted 
to the preparations for this conference, which holds promise of being 
highly informative to many of us on a wide range of related topics, 
and also productive of much mutual stimulation and interchange of 
constructive thinking. It has seemed to some of us highly desirable 
to attempt to pull together in face-to-face sessions, under the common 
title of stress the thoughts and mutual reactions of a number of work¬ 
ers familiar with the observations, concepts and methods which have 
been found useful for scientific studies in this field, together with a 
presentation of practical military problems. The Committee on 
Psychiatry of the National Research Council has particularly urged 
such a conference. 

In undertaking an introduction and preliminary survey it will not 
be necessary or appropriate for me to attempt a review of published 
contributions nor to forecast the contributions which will be made 
during this symposium. The individual contributors will, I am sure, 
do whatever of this is necessary more adequately and with greater 
direct relevance to particular concepts than could be done here in an 
overly-general way. I wish particularly, however, to mention one 
person, Dr. Hans Selye, whose work has been of great historical 
importance in this field, who is not present in our symposium. His 
studies of stress and his conception of the General Adaptation Syn¬ 
drome have had an enormously stimulating effect and have provoked 
much valuable work. 

Why is it that we find the term stress a useful means of pulling 
together so great a variety of observations and ideas as are repre¬ 
sented, for example, in this symposium? I do not believe that it is 
because we have discovered a valid general common factor which we 

•Preaentcd 16 March 1053, to the Sympoalum on Streun, Army Medical Service Graduate 
School, Walter Reed Army Medical Center, Waahlngton, D. C. 
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isolate in abstraction and designate as stress. Rather, I think, during 
recent decades of biological and medical research, we have developed 
gieater respect for the reactive potentialities of biological organisms, 
potentialities both for good and for ill, and we find it convenient, 
mentally, to unite in our consideration of these reactive potentialities 
by thinking of them in terms of what evokes them, which we call 
stress. This is a curiously inverted way to use our minds and our 
vocabularies. 

In medical literature—clinical, physiological, or psychological—we 
have, long been familiar with two terms, stimulus and trauma, which 
have meanings somewhat similar to the word stress. In all three 
cases—stimulus, trauma and stress—we often find it useful to use 
these terms in a rather vague, unspecified way, not primarily for the 
intrinsic meaning they carry to our minds, but because they enable 
ns to think with greater clarity and verbal distinctness about the 
extremely important biological reactions thereto. To indulge in an 
analogy, stress is a rather broad conceptual term—like a tennis racket_ 
with which we can manage to bat about, like tennis balls, some other 
concepts which are concerned with the more sharply definable reaction 
processes. Perhaps, in this analogy, and in the context of this dis¬ 
cussion, you will suspect that the tennis balls look like eosinophils 
and so they may to some, but I did not intend to be quite so limited 
and specific in my analogy. What I am trying to say, in this awkward 
metaphorical fashion, is that we may la* able to get some use out of the 
term stress, even if it is left vague and not very clearly defined, 
provided we succeed in specifying fairly sharply some of the aspects 
of the biological reactions to stress, in which I think we are actually 
more deeply interested. If we were dealing with inanimate objects, 
t he conceptual and terminological problem would be greatly simpli¬ 
fied, because in physics action and reaction are equal, and stress can 
be expressed in dynes per square centimeter; but in biology this is not 
so. Lhing organisms are specially organized to accumulate and 
expend energy on their own, discriminatingly, and not in exact 
equality to the forces acting upon them. 

From the standpoint of military medicine the study of stress has 
great practical importance because of the loss of manpower bv reason 
of that large group of reactions which we call neuropsychiatrie casual¬ 
ties, overt or covert. (In some instances the men themselves are lost 
from the Service by psychiatric disability and separation; in other 
instances, while the men remain, their power is reduced through in¬ 
effectiveness; in still other instances, recovery is adequate for full 
duty assignments.) This is by no means the whole of the military 
meaning of biological reactions to stress. There are also such prob- 
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lenis as woutHÍ-heal¡njjr, recovery from burns, anti somewhat more 
subtle problems of convalescence. 

In the psychiatric literature of World War I we can read much 
about trauma—shell shock and psychic trauma. The mode of thought 
was simple and blunt, as if, in order to explain disability or break¬ 
down, we had to think in terms of a single massive blow. In the 
more sophisticated psychiatric literature of World War II, we can 
read much about fatigue or exhaustion, implying a disabling ttrnihiv- 
tion to a long-continued strain or stress or series of stresses. In this 
more recent literature we Hnd also more appreciation of counter¬ 
measures in the nature of leadership and morale building—means for 
reducing and managing such stresses as can lie managed, and for 
marshaling inner emotional resources for enduring better the un¬ 
avoidable stresses. 

From an even earlier day, we have inherited other related terms and 
ideas, such as the “irritable heart of the soldier” or “neurocirculatory 
asthenia”—concepts which we now recognize as having something to 
do with stress and with limitation of the general reactions of the 
organism under stress, in contrast to the earlier preoccupation with 
presumed defects of the heart or the neurocirculatory apparatus. 

In striving to attain, from a psychiatric |>oint of view, a useful 
general perspective on reactions to stress, I have found myself re- 
|>eatedly reminded of the importance of motivation or effort, both as 
a factor in the pathogenesis of breakdown under stress, and as a 
factor in the tiefe unen atjaimt breakdown under stress. In regard to 
personal behavior in the conduct of life, it is almost axiomatic to say 
that, without some commitment to an objective, there is no such ex- 
perience as stress. This, I suppose, is the basic reason why in collo¬ 
quial speech the words stress and strain are so nearly synonymous— 
without motive, no effort; without effort, no strain; without strain, 
no stress. I speak thus as if motives were known and conscious, but 
the same principle seems true for motivations at an unconscious level. 
There are situations which regularly evoke fear and anger, almost 
without regard to prior commitments or purposes, but these are not 
exceptions to the general proposition. They are only special examples 
of motivation through emotional processes without much prior delib¬ 
eration or intent, and they implement effort, which then determines a 
stress. 

In military experience, when contrasted with ordinary life situa¬ 
tions, it is even more evident that the setting of specific'objectives 
determines effort, therefore strain, therefore stress. Indeed, one can 
say that the accomplishment of a military mission hinges on the 
management of effort—maximal short-term effort at the wisely 

4 



MONDAY MORNING SESSION 

M*I«•(»»<I limos and places, and steady, sustained, long-term effort, to 
consolidate the gains. Military success seems to defiend upon the 
potentialities of men for maximal short-term effort despite danger and 
for prolonged, sustained, concerted long-term effort. 

\\ ith neatly contrived word-play of this general character, it might 
seem that a psychiatrist with a clever command of language could 
construct a scheme of psychological concepts so clever that physiology 
would appear unnecessary, hut we all know that such is not the truth. 
I he human organism even granted strong motivation, clear objec¬ 
tives and uninhibited commitment—is still an organism with physio¬ 
logically limited potent ialities for effort, both in the short-term range 
and in the long-term range. So the psychiatrist must perforce ac¬ 
knowledge these physiological limitations and their variability in dif¬ 
ferent individuals and under different conditions; just as the physiol¬ 
ogist who would understand well the utilization or exhaustion of 
physiological resources needs some appreciation of the significance of 
motivation in determining the extent and pattern of effort and of 
stress. 

Intricate neural, Immoral and enzymatic mechanisms are involved 
in marshaling and expending energy and in restoring energy systems. 
I he mechanisms involved in activating energy-con versions of various 
kinds for the exertion and support of effort are by no means fool- 
pnmf. Signal systems can get fouled up and short-term reaction 
systems may be activated quite inappropriately. Physiological re¬ 
actions well suited to support huge muscular exertion maj be triggered 
in situations where the organism would lie much better served by 
coolly discriminating, intellectual analysis, leading to intelligent eva¬ 
sive action. Or gastrointestinal reactions—vomiting or diarrhea- 
appropriate for eliminating noxious substances, may be set going by 
emotionally disgusting reactions, rather than by real substances. The 
human body, as an intricate system of physiological mechanisms, is, 
so to sjieak, full of unintended booby-traps for the inwardly confused, 
whereby physiological mechanisms, marvelously apt for certain pur¬ 
poses, may become destructive or even lethal. 

From reports of civilian experiences in World War II we have hints 
of important specific differences in types of reaction to stress, and of 
qualitative differences in types of stress. We have stories of ulcer pa¬ 
tients whose peptic ulcers gave no trouble in the stresses of concentra¬ 
tion camp, and then the ulcers resumed their destructive and distress- 
ing progress upon the resumption of the patient’s regular life, with its 
usual responsibilities, ambitions and competitions. 

Such considerations accentuate the difficulty of arranging scien¬ 
tifically a situational scale of stresses. One man may be stressed by 
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a situation which provides positive pleasure to another. It all de¬ 
pends on what the situation means to the person, in terms of uncon¬ 
scious goals as well as conscious wishes. These individualistic mean¬ 
ings are of great interest in modern psychiatry. In colloquial terms, 
“It ain’t what happens to you. it's how you take it that counts."’ In¬ 
deed, psychiatry might he usefully defined as thr arience of under- 
standing queer meanings, and the art of reestablishing eammunica- 
tiom which hud become queered. This has a lot to do with stress. 

May I tell you briefly about an experiment on the meaning of stress, 
in which the subject was the dog called “Schnapps,” now being studied 
in Dr. Gantt’s laboratory by Dr. Dykman? Not long ago, this dog 
was being taught, through Pavlovian technic, to lift his leg in response 
to a sound signal. He had been receiving mild electric stimulation as 
a repeated hint to lift his leg at the right signal and he had learned 
his lesson well. Day after day he. performed his lesson well. After 
some 200 such experiences, it was planned to introduce a new feature, 
in the form of a considerably stronger electric stimulation. We were 
interested in studying emotional factors in learning, and the shape 
of the learning curve. There was a slip in technic. The animal got 
a brief electrical stimulation to his leg, right off the light circuit. It 
must have been rather distressing, although not particularly harmful. 
Schnapps reacted with considerable motor activity and withdrawal, 
and the experiment could not be continued. Given a day’s rest, he 
was still unmanageable for the experiment. He resisted being brought 
to the laboratory, except by a circuitous route. It appears legitimate 
to presume that the experimental room and fittings had acquired, 
through this experience, something of the quality of a stress to him. 
We may call this the “new meaning” to him of the experimental room. 
By much petting, gentle management and great patience, he was 
finally, after many days, gotten into the experimental harness, where 
his rapid heart rate, agitated breathing and general restlessness could 
be recorded. He was given a mild electrical stimulation, such as he 
had previously known. He responded by calmly lifting his leg. His 
general uneasiness subsided promptly, and he resumed the role of a 
well-behaved experimental subject—with certain minor exceptions, 
such as the preferred circuitous route l)etween kennel and laboratory. 
What cured him ï Apparent ly, the mild electric stimulation. And 
why? Apparently, because its mildness was reassuring and restored, 
the earlier meaning of the situation. I feel much obliged to this dog 
because he provided this incident, told here to illustrate the meaning 
and the meaningful implications of the word stress. 

Perhaps half of practical psychiatry consists in helping people un¬ 
learn the wrong meanings, and thus learn to take situations sensibly, 
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which taken otherwise have become intolerably stressful. It seems 
highly probable that in military training and in military operations, 
the best management of stress, particularly of phobic stress, may often 
consist in u'quirmg or restoring a commonplace meaning for what 
otherwise means a threat of catastrophe. 

In this symposium we shall doubtless hear much about another 
general concept often employed in discussions of stress and adapta¬ 
tion—the concept of homeostasis. In physics we learned to define 
strain as the deformation produced by stress, and elasticity as the 
tendency to recover from such deformation. In physiology Cannon 
has taught us a high regard for those chemical, physical and biological 
features of organisms which serve to overcome deformation or restore 
favorable conditions. For the preservation of optimal or nearly 
optimal states in living organisms subjected to stress, these restora¬ 
tive mechanisms have high value, perhaps equal in importance to 
those mechanisms which directly subserve efforts to meet crises. 

In following the course of certain definite phenomena empirically 
found associated with stress we may at times be in doubt whether the 
mechanism under observation, say eosinophil count or ketosteroid ex¬ 
cretion, has direct relevance for emergency expenditure of energy or 
for restorative mechanisms. Home of these phenomena have been 
used as indicators of reaction to stress, without our knowing what 
sort of function they serve. It will 1«* of great interest to see whether 
during this symposium we may learn more regarding the functional 
value of some of the reactions to stress which have often served to 
the investigator simply as indicators. 

A considerable portion of tins symposium consists of re|)orts from 
active military operations. From them we should get tentative in¬ 
sights into problems and how they may be susceptible to more defini¬ 
tive study and experimentation. Some of us will have particular 
interest in the reports relating to replacement and rotation practices. 
Some of the policies which have beeil tried out were advocated in high 
hopes of reducing stresses. It will lie very interesting to learn in what 
ways new stresses may have been developed in relation to rotation. 
Perhaps we shall hear something about “rotation stress” or “rotation 
exhaustion just as we saw’, in World War II, instances of “replace¬ 
ment-depot exhaustion” and even “hospital exhaustion.” 

One of the potentially valuable features of this symposium will lie 
in the opportunity afforded for the cross-fertilization of ideas which 
may occur in the discussion periods, between workers of very different 
viewpoints and approaches. 
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ACUTE AND SUSTAINED HIGH ENERGY OUTPUT1 

Wallace (). Kenn, Pii. I). 

My is hifili energy output, acute and sustained, and the 
specific mention of energy limits me automatically to the type of stress 
which can l>e applied to the organism by the excessive use (if muscles. 
In no other location in the body is it possible for energy turnover 
to reach such high levels. Considering the body as a whole, the 
maximum rate of oxygen consumption in the steady state has been 
recorded as 5.115 liters per minute. With a resting rate of oxygen 
consumption of 250 cc. per minute this represents more than a 21-fold 
increase. In terms of horsepower this means an increase of 0.12 
horsepower to 2.0, or an increase from StO watts to 1925 watts. We 
shall consider later what this 21-fold increase in steady energy output 
means in terms of oxygen supply but for the present let us consider 
the possible increase, not in steady energy output, but in temporary 
or instantaneous output. In the body as a whole a 100-yard dash 
represents perhaps the maximum in temporary violent exercise. In 
this process the oxygen requirement is about 30 liters |>er minute, or 
14.4 horsepower. In the approximately 10 seconds required for a 
100-yard dash only perhaps y2 liter of oxygen could actually be 
burned in the muscles, so that the runner will terminate his run with 
an oxygen debt of about 5 liters, which is about one-third of the maxi¬ 
mum oxygen debt possible. So far as his oxygen supply is concerned, 
he could run a 300-yard dash equally well but muscle fatigue or im¬ 
pairment would undoubtedly occur to diminish his sj)eed toward the 
end. 

Thus in the whole laxly over short periods the overall rate of energy 
expenditure or the rate of going into debt for oxygen might be in- 
creused from 250 cc. per minute to 30 liters per minute, or about 120- 
fold. In the laxly as a whole we obtain only a figure which is averaged 
over periods of contraction and relaxation and no allowance is made 
for the continuous energy needs of nonmuscular parts of the body. 
When, however, a rest ing isolated muscle is suddenly stimulated, there 
is a sudden energy explosion and during the actual contraction the 
rate of initial heat production may be 1,000 times as great as the rest- 

1 Presented 1(1 Mareh Ul.'i.l. to the Symposium on Stress, Army Medical Service Crnduate 
School, Walter Heed Army Medical Center, Washington, I*. C. 

8 



MONDAY MORNING SESSION 

¡11^ lient rate. In comparison to these figures for muscles, the kidney 
may increase its rate of oxygen consumption four times, according to 
old figures of Barcroft, when excretion of urine is increased by a 
diuretic like sodium sulfate or caffeine. No one has succeeded in 
measuring an increase in oxygen consumption by the brain when 
thinking begins, possibly because the electrical brain waves ait* 
always circulating uselessly when they are not purposefully directed. 
Nevertheless it is not impossible for the brain to drive the muscles 
so hard that the machine breaks down and the brain itself succumbs 
in the common catastrophe. Perhaps the classical example of this 
occurred after the battle of Marathon in 4!>o B. ('. In that year, 
according to the story, the bronze-clad Athenian Army marched out 
on the plain of Marathon against the Persians. Among the foot 
soldiers was an Olympic runner, Pheidippides, who fought through 
that battle with his long spear and heavy shield. It was the same 
man who had already run for *2 days and 2 nights to Sparta for rein¬ 
forcements, and he did not return by air. He must therefore have 
been in good condition for after the battle he discarded his heavy 
weapons and ran 2(5 miles the same day to Athens, only to fall dead in 
the outskirts of the city with the news of victory on his lips. Our 
annual Marathon runs still commemorate this epic feat. 

An example of the death of horses from sheer exhaustion is com¬ 
memorated in the poem describing how “Dirk, Joris, and P set out 
on horseback to “carry the good news from Ghent to Aix.” Dirk and 
Joris both lost their mounts after hard galloping for some 8 to 10 
hours. As to Joris’s horse— 

“. . . one heard the quick wheeze 
Of her chest, saw the stretched neck and staggering knees, 
And sunk tail, and horrible heave of the flank 
As down on her haunches she shuddered and sank.” 

Dirk’s horse met a similar fate, for— 
“. . . all in a moment his roan 
Rolled neck and croup over, lay dead as a stone.” 

The narrator reached Aix safely but his horse collapsed on arrival— 
“And all I remember is friends flocking around 
As 1 sat with his head ‘twixt my knees on the ground.” 

('ertainly it requires strong motivation to mn one's self to death. 
Under ordinary circumstances the afferent i; pulses from the ex¬ 
hausted muscles play a prohibitive role at the \ entrai horn cells and 
the efferent impulses are stopped at the barrier or some more central 
point. Under the influence of suflicient excitement accompanied per¬ 
haps by liberation of adrenalin this barrier is broken down and the 
efferent discharge may continue until the crucial oxygen supply of 
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the heart itself fails and collapse ensues. Before this catastrophic 
ending, however, much occurs of physiological interest and perhaps 
something can he done to forestall disaster. We must now consider 
what the factors are which eventually cause exhaustion and stoppage 
of the work. 

Figure 1 shows the oxygen required per minute for running at 
different velocities. The curve follows the data of Sargent (19*20) 
for velocities between about It» and 20 miles per hour and is extra¬ 
polated to the resting rate of oxygen consumption at zero velocity. 
The shape of the curve indicates that the requirement varies as the 

power of the speed. At 10 miles per hour, which is about the 
speed of a Marathon run, the requirement is about 4 liters per minute, 
which is about the maximum possible rate of intake for a good athlete. 

Florais 1. 

This of course varies with the size of the man and the maximum re¬ 
corded value is 5.155 liters per minute, as already mentioned (Robin¬ 
son, et al., 1937). Average non-athletic subjects will find 3 liters 
l>er minute a difficult value to attain. 

A 100-yard dash can be run in a little over 9 seconds, which gives 
an average velocity of 22.6 miles per hour.2 The oxygen requirement— 
or, in effect, the raie of going into debt for oxygen—is about 30 liters 
per minute. In 9 seconds this is only 4.5 liters, of which about 0.5 
could have been taken in during the run. Since the maximum possible 

a Note that the maximum »peed attained by Sarnen ta runner wna roualdernbly lea* than 
thia figure. 
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ox^Yjien »lt*bt is recorded as about 18 liters, it is evident that in a 
100-yard sprint it is impossible to reach complete exhaustion. 

In my own measurements on sprinters ( 1930) I found a maximum 
oxypen requirement of 28.8 liters per minute, or 13.7 horsepower. 
From careful measurements of high speed moving pictures of runners 
I calculated the work actually done in sprinting. The chief factor 
was the work of alternately accelerating and decelerating the arms 
and legs. Assuming that the whole race is run at top speed and making 
no allowance for the initial acceleration or final deceleration, I could 
lind 3.95 horsepower in actual external work rate. This represents21.5 
percent of the total oxygen,a reasonable figure for the overall efficiency; 
and about 50 percent of the calculated “initiaI” or anaerobic energy! 

1 he main factor which brings about exhaustion is the oxygen supply 
( Hill and Lupton, 1923). If this is the only factor, then it is a simple 
mattei to calculate from data already given the maximum duration 
for the expenditure of energy at any rate. It is found that the external 

horsepower, //,=0.4+^. The graph of this equation is plotted in 

figure 2 and should represent the endurance time for different levels 
of horsepower. The rectangular area under the curve at any point 
equals the volume of oxygen used from income or credit at exhaustion. 
I he fraction due to the Os debt is indicated by shading, and that from 
income is the unshaded area underneath. Comparing this curve with 
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actual experinuMítal observations suggests that the total work measured 
must Ik* less than the amount actually performed, probably lieeause 
the cost of isometric contractions and extraneous body movements 
is not included. The calculated curve is certainly a maximum and the 
actual performance would la* less if carladiydrate supply or the dis¬ 
sipation of heat became limiting factors. These will now be 
considered. 

Carbohydrate can become a limiting factor in prolonged efforts. 
Assuming 1.8 percent glycogen in 28 kg. of muscles and 10 percent 
glycogen in the 2.1 kg. of liver in a 70 kg. man, the total glycogen is 
710 gm. If only glycogen is burned by an Oa intake of 4 liters per 
minute, this would last 2.2 hours or a little less than the record time of 
2.6 hours for the 26-mile Marathon run. For this reason the runners 
sometimes take candy or drink sweetened tea on the way. 

The necessity of dissipating all the heat produced in the muscles 
means that some blood must be used to bring this heat to the surface 
where it can U* lost by radiation or evaporation. Assuming that 25 
percent of the heat is lost by eva|M>ration in the lungs, then the loss of 
heat in the skin is given by the following equation in terms of the 

used per minute in liters, the blood How to the skin in liters 
per minute, and the mean A-V temperature difference of skin-cooled 
blood, a7’0C. 

or 

r0,='AXArrx.226 

Here 5. is the caloric value of a liter of (A in kg. cal., 0.85 is the specific 
heat of blood in kg. cal. per liter, and 0.75 is the fraction of the total 
heat lost through the skin, the remainder being assumed to la* dissi¬ 
pated by eva|H>ration in the lungs. 

For a runner consuming 4 liters of ()2 per minute and a normal mean 
skin temperature of :50° ('. this gives a cutaneous flow of 

This is an appreciable fraction of the total blood flow even if the 
cardiac output is as great as 30 liters per minute. If, however, the 
day is so warm and humid that the necessary amount of heat cannot 
l)e dissipated without an elevation of the skin temperature to an aver¬ 
age of 33° C. ; then the necessary cutaneous blood flow must be 8.8 liters 
per minute (table 1). Much if not all of this blood would be wasted 
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Table I. Cutaneou* MihhI Flow 

Vo,- m X A7' 

fo, 
L/mbi. 

TiiniKTuturu 
fxxiy ikln yr 

0 0. 
1,/mfn. 

0.25 

4.0.. 

4.0. 

4.0 

37 30 

37 30 

37 33 

30 33 

3. 5 

3. 5 
2. 0 

3. 0 

0. 31 

5. 05 
8. 8 

5. 0 
—.... ...... . _ l _ 

so far as oxygen transport to the muscles is concerned and it is there- 
foie doubtful whether an intake of 4 liters of oxygen jmt minute could 
l>e maintained without an elevation of body temperature. Thus the 
elevation of body temperature which results from severe exercise 
may la* regarded as a compensation to provide an elevation of skin 
temperature without additional cutaneous blood flow. This example 
shows clearly how oxygen transport and heat dissipation compete for 
blood flow in severe exercise. 

In times of stress when the oxygen transport facilities are hard 
pressed it is oxygen tension rather than oxygen content which limits 
the performance. The total oxygen tension available at sea level, 
/70j, is 150 nim. This is divided into five different non-overlapping 
fractions with possible absolute values in mm. Hg. for rest and work 
as follows: 

1. Airway gradient, /’„_ 
2. Pulmonary dlfTiisiou gradient T, 
.‘i. Circulatory irradient, I\_ 
4. Tlasue difluxion gradient, /*,_ 
5. Knzyme gradient, i*_ 

lte»t 
. 50 
. 10 

. 35 

30 

Work 
50 
40 

15 
40 
5 

These gradients may l»e more accurately defined as follows: The air- 
uay gradient, Pa, is the difference between ambient and alveolar oxy¬ 
gen tension. Pp is the difference Itetween alveolar and the mean pul¬ 
monary capillary tension. Pc is the difference between mean pulmo¬ 
nary and mean tissue capillary tensions. P, is the difference between 
mean tissue capillary tension and the low’est oxygen tension in the 
tissues. P' is the extra tension which remains for the saturation of 
the oxidative enzymes in the tissues. The mean capillary oxygen 
tensions are averager! over the whole length of the capillary and repre¬ 
sent the tension which would cause the same transport of oxygen if 
it could be maintained constant throughout the length of the capillary. 

The relation between these gradients and the ()a flux f,,, is as shown 
in table 2. In each case the flux of 02 is equal to the product of the 

13 



SYMPOSIUM ON STRESS 

pressure gradient by a diffusing capacity, IK or a (low factor or air 
(T.) or blood (V) (both in liters i>er min.). The electrical analogy 

is Ohm's law, where current voltageX . ' . The oxygen flux 
resistance 

from air to tissues is comparable to the flow of electricity through a 
series of resistances. The diffusing capacities (/>,,and !>,) are defined 
by the equations and equal the ce. of oxygen diffusing per nun. differ¬ 
ence of pressure. 

Ttlblr .> 

Alr"!l> iliífü'lon ilitluíkm .... H«" i" skin 

y,,, Í(yi\.) D,,X r„ n.yr, c0,)~22w),\t°c 
6 l\ 

Rent 25!» = 5X50 = 25X10 10X25 5X 50 =226X0.32X3.5 
Work 4,(KM) SOX50 = 100X 10= 100-:40 = 25X100 =226X5.0 X3.5 

Numerical values given Inflow the equations help to visualize the 
changes which are necessary for a Hi-fold increase in the rate of 
oxygen intake. In the airway equation the value of K/Ii is taken as 
1.0 which is nearly true when the exchange ratio #=0.8(5. Thus in 
the airway equation it is indicated that the alveolar ventilation in¬ 
creases in proportion to the increased rate of oxygen intake so that 
the alveolar composition remains unchanged. The airway oxygen 
gradient therefore remains at 50 mm. regardless of the severity of 
the stress. In the lung, however, it is suggested that the diffusion 
capacity increases from 25 to 100 cc. per mm. Ilf/., while the diffusion 
gradient itself is increased from 10 to 40 mm. There is little direct 
evidence for an increase in the diffusing capacity of the lungs in exer¬ 
cise hut it is difficult otherwise to account for a Hi-fold increase in 
Vor Houghton (15)45, however, has calculated a little less than a 
2-fold increase for a much less violent increase in work rate. An 
increase in the average pulmonary diffusion gradient from 10 to 40 
mm. is not impossible when one remembers that at rest the blood is 
probably saturated with oxygen before it is more than one-third of 
the way through the capillary. I f the blood flow increases five times, 
as indicated by the Kick equation, then the arterial blood is probably 
not quite saturated at the arterial end. In the tissues it seems prob¬ 
able that the increased diffusion is more easily met by an increase 
in the number of ojien cajiillaries. Therefore, a 10-fold increase in 
Dt is assumed and only a 1.6-fold increase in diffusion gradient. Be¬ 
tween the lungs and the tissues, therefore, we have used 40+40 mm. 
out of the 100 mm. available in the alveoli. 

14 



MONDAY MORNING SESSION 

AHIiouííli ¡irtfiiiil Moi ul mav briiio Mooil at practically alveolar 
tension into the tissues, it seems ¡in|>ossii)le that the sum of the pul¬ 
monary anil tissue mean diffusion gradients could exceed the total 
in the alveoli. In other words, it /’•* Un¡iwoúblr to iiju the mime henil 
of /irexxitre foe both diffoxiou borrlerx. There will always Ik* some 
difference between the mean oxygen tension in the pulmonary capil¬ 
laries and flu1 mean tension in the tissue capillaries. This difference 
is the component of the total oxygen pressure which may la* regarded 
as “wasted in the circulation.” It belongs to the circulation because 
it is always diminished by an increase in the cardiac output. It could 
not decrease to zero except with infinite cardiac output. This seems 
to be the real reason why the cardiac output must increase in exer¬ 
cise. Any oxygen tension which is no', used in the pulmonary and the 
tissue diffusion beds and is not “wasted in the circulation” will 1m* 
left over to provide an adequate pressure head to saturate the oxidative 
enzymes. While it is a common belief that the rate of oxygen con¬ 
sumption is independent of the oxygen pressure as long as there is I 
or 2 mm. available, this is not certain for mammalian tissues in situ. 
It has been accurately established only for bacterial cells at low tem¬ 
perature (Warburg and Kulmwitz, 1931) where the affinity of the 
enzymes for oxygen may la* much greater than it is at body tempera¬ 
ture. Like hemoglobin the affinity of enzymes for oxygen may vary 
with />//. temi>crature, salts and other factors (Kempner, 1937). 

The Kick equation represented in table 2 is tin» familiar to require 
further discussion. The figures given suggest that the 16-fold in¬ 
creased oxygen intake is accomplished by a 5-fold increase in cardiac 
output and a 3.2-fold increase in ,1-T oxygen difference. For the loss 
of heat to the skin the example suggests that this is accomplished by a 
16-fold increase in cutaneous blood flow. Unless there is some in¬ 
crease in blood flow to the skin the body temperature would be ex¬ 
pected to rise about Io ('. every 4 minutes with an oxygen intake of 4 
liters per minute. The rise of body temperature which occurs in ex¬ 
ercise therefore is to a certain extent a compensation to economize on 
Mood flow requirements, although it may become a hazard and cause 
of collapse if it is carried too far. 

As a graphic description of the marvelous effectiveness of the lungs 
and circulation in transporting oxygen, we might calculate the “phys¬ 
iological thickness ’ of a man at rest and at work. Using a formula 
first applied to the diffusion of oxygen into nerves (ref. 12) it can 
be shown that 70 kg. of tissue using 4L of oxygen jier minute would 
have to be drawn out into a cylinder 672 miles long and 0.14 mm. in 
radius to obtain the necessary oxygen by direct diffusion from air. 
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At l'est a radius ni 0.57 mm. and a lenjrth of only 42 miles would suf¬ 
fice. Such is the mtejrratiiiif influence of the heart and lunjrs. 

By way of summary ve may return to the tragic fate of Pheidippides 
and inquire into the cause of death, or, in less extreme cases, the cause 
of fatigue and impaired performance which results from severe energy 
expenditure near the limit of tolerance. In this situation the subject 
may Ik* moving 113 liters of air )H*r minute and pumping 25 liters of 
blood per minute. His heart rate may lie close to 180 beats per minute. 
According to Balke ( 1052), any increase in heart rate above that level 
is a sign of impmding collapse. If the heart rate can be stabilized at 
a given rate of exercise, according to Christensen (1031), the work 
can be continued more or less indefinitely. If the heart rate steadily 
increases, then it is evident that the oxygen tension has fallen to zero 
at some point in the muscles and the oxygen debt is increasing with 
consequent impairment in the |>ei formalice. This results presumably 
from afferent impulses from the encumbered muscles, which disturb 
the neuromuscular coordination. A similar effort may be produced 
by a low blood sugar which may occur if the exercise has lH»en pro¬ 
longed. Meanwhile, kidney function has lieen depressed liecause of 
limitation of renal blood flow, intestinal motility is low, and the 
visceral blood flow diminished. If severe effort continues beyond the 
|M»int of tolerance because of some supreme motivation, the heart rate 
continues to increase but the stroke volume falls, the cardiac output 
diminishes, oxygen supply even to the brain and heart becomes in¬ 
adequate and collapse occurs. If death results it must Ik* supposed 
that it is due to the heart. Hunter's have reported, for example, that 
antelope chased to the point of death by a jeep have greatly dilated 
hearts. It is not difficult to sec how extreme anoxic dilation of the 
heart could cause collapse and prompt cessation of voluntary effort 
but it is not so easy to see how this could cause death. It seems more 
probable that as the heart rate increased the refractory jieriod short¬ 
ened and conduction in the fibers slowed even though A-V conduction 
may have increased because of the action of the sympathetic. Under 
these conditions an extra ventricular systole may readily occur at a 
time when the myocardium is partially refractory so that ventricular 
fibrillation may Ik* initiated. A death of this sort was well docu¬ 
mented recently in Rochester in a patient who died from this cause 
while recording his electrocardiogram (Personal communication—Dr. 
A. M. Wedd). We may conclude, therefore, with the conjecture that 
Pheidippides died from overshortening his cardiac refractory period, 
an extraventricular systole before recovery was complete in all the 
cardiac fibers and, therefore, ventricular fibrillation. 
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What tli«*ii can we expect of men mider the stress of acute ami 
sustained hi^li enerjiv output ( I have ¿riven a simple equation from 
which a commander can calculate the maximum possible duration of 
effort at every horsepower level, provided oxygen transport is the 
limiting factor. On a warm day he might need a modilied equation 
to include the blood flow required for heat dissipation. If he is 
worried over the fuel supply of his men and gives them candy for 
quick energy the blood flow requirement for intestinal absorption 
may force the use of still another equation. And I have left to later 
speakers all consideration of the important role of the adrenal cortical 
hormones. But even this is not all; it is not the half of it. These 
equations desenlie the machinery or the means but the motivation 
and morale are equally or even more important—machinery and 
morale, and the greater of these is morale. The practical answer to 
the military problem of stress comes then in the latter half of this 
Symposium. 
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THE ADJUSTMENT OF OXYGEN SUPPLY TO 
OXYGEN DEMAND IN ORGANS* 

Caul F. Schmidt, M. I). 

The theme of this discussion is the following statement by Joseph 
iiaiTToft. (ref. 1, p. 7l\) : “There is no instance in which it can l>e 
proved that an organ increases its activity, under physiological con¬ 
ditions, without also increasing its demand for oxygen.” When liar- 
croft came to this conclusion he had enough experimental evidence 
(much of it from his own recent studies) to make it plausible, but 
his use of a negative rather than a positive statement indicates a 
defensive attitude and implies that he had some doubts about the 
general validity of his proposition. In the subsequent 40 years any 
such doubts have been dispelled by a large amount of evidence, ob¬ 
tained by many workers employing different methods and studying 
different species, including man. It is now possible confidently to 
restate Barcroft's rule in positive terms as follows: “Increase in the 
activity of any organ, under physiological conditions, entails a cor¬ 
responding increase in its demand for oxygen.” 

For the purpose of further inquiry into the relation of this propo¬ 
sition to stress, some of the pertinent data have been assembled in 
table 1, which is slightly modified from a compilation made by H. C. 
Bazett (ref. 2). The calculations are based on a man weighing 63 
kilograms and having at rest a cardiac output of 5.4 liters and an 
oxygen consumption of 250 cc. per minute. The values for cerebral 
blood flow at rest are from measurements in man but those during a 
convulsion are extrapolated from the changes observed in the rhesus 
monkey (ref. 3). The figures for the coronary circulation under the 
stress of anoxia are based on measurements made in dogs by the 
coronary sinus catheterization-nitrous oxide method (ref. 4). All 
the others are derived from direct measurements on man. No figures 
aie presented for the effects of increased activity of the liver or kidney 
because of uncertainty as to how such increases should be brought 
about. 

•Presented 1« March 1»53, to the Symposium on Stress, Army Medical Service Graduate 
School, Walter Reed Army Medical Center, Washington, D. C. 
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Table 1. Relationship of Activity to Oxygen Demand 

Weight 

Hcgion 

Kg. Permit 
of total 

Entire body_ _ 
Liver and intestines 
Kidneys.. ...... 

63. 0 
2. 6 

. 3 
1. 4 

1(H). 0 
4 0 

. 5 
2. 0 Brain at rest . _ 

Brain convulsion 
Heart at rest... 
Heart anoxia. 

. 3 . 5 

Total of above at rest 
Muscles at rest_ 
Muscle exercise... 

4. 6 
31. 0 

7. (( 
50. 0 

(>2 rplaki* 

(Y. iht 
minuh* 

250 : 
50 i 
18 i 
57 ! 

1(H) 
22 I 
33 

154 j 
50 ! 

0(H) 

1IH) 

20 

(i 
23 
40 

•> 
13 
58 
20 
1)5 

HIcmmI flu»- 

Permit 
of total 

1.. |H‘f 
Illimité 

I 5. 4 
I 1.4 

I. 3 
. 75 

j 1.05 
. 2 
. 4 

! 3.7 
.84 

20. 0 

Percent 
of total 

1(H). 0 
20. 0 
24. 0 
14. 0 
20. 0 

4. 0 
8. 0 

70. 0 
15. 5 
84. 0 

Kfllucnt venons 
hliHid 

Ojsatu¬ 
ration 

nt efflu¬ 
ent ve 
nous 

lili sal, 
(lercent 

73 
80 
DO 
05 
55 
30 
10 

65 
25 

i*o> 
corre- 
sjioml- 
illlt Of 
tension, 

mm. 
lid 

40 
45 
62 
35 
30 
18 

12 

35 
10 

Oxygen Requirements of Brain 

*rom these tindmgij a number of questions of major importance 
arise. First, why should the brain, comprising only 2 percent of the 
body weight, require 28 percent of the oxygen uptake of the whole 
body at rest, and why should this lie increased to 40 percent during a 
convulsion ? The oxygen presumably is used to release the potential 
energy stored in the foodstuffs undergoing oxidation, and this energy 
then is available for carrying out the functions of the corresponding 
cells. In the case of the heart and the skeletal muscles, these func¬ 
tions involve mechanical work and can be measured in appropriate 
units. The kidneys and the various glands elaborate a secretion 
against osmotic gradients and this involves an understandable and 
measurable amount of work. But the brain cells, as Warburg (ref. 5) 
emphasized many years ago, have no obvious need for free energy, 
since they do not contract, move, divide or grow, nor do they elaborate 
any secretion comparable with that of the digestive glands or kidneys. 
1 he well-known fact that the brain cells are the most sensitive in the 

body to oxygen-lack, and are likely to suffer irreparable injury from 
anoxia w Inch the rest of the body can tolerate, indicates that the oxygen 
requirement of the central neurons is fundamental and indispensable. 
The increased cerebral oxygen consumption associated with a convul¬ 
sion indicates that the former is closely related to the functional activ¬ 
ity of the organ. 
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In the opposite direction, a decrease in cerelml functional activity 
also is known to coincide with a decrease in cerebral oxygen uptake. 
This has been demonstrated for anoxia, anesthesia, insulin coma and 
post convulsion depression in the monkey (ref. .'1), for anesthesia, 
insulin coma, diabetic acidosis and post-convulsion depression in man 
(ref. ti). The validity of Harcroft s rule for the brain, therefore, 
has been well established. Demonstration of parallelism between 
cerebral functional activity and cerebral oxygen consumption, how¬ 
ever, does not explain the relationship. In t he present state of knowl¬ 
edge one can only speculate about the manner in which the brain cells 
utilize the free energy liWrated by oxidation and the relation of the 
energy requirement to functional activity. Attention has been di¬ 
rected elsewhere (ref. T) to the possibility that synthesis of unstable 
chemical transmitters or amplifiers, with the acetylcholine cycle as a 
prototype, may serve as a partial explanation. Further discussion at 
this time seems inappropriate. 

Satisfaction of fnrrcagef/ Oj'i/t/ni Requirement 

Granted that Rarcroft’s rule holds true, and that a reasonable ex¬ 
planation has been derived for the parallelism between functional 
activity and oxygen consumption, the next major question is: How 
is the increased oxygen requirement satisfied? 

Here again Barcroft (ref. 1, p. 105) wrote a negative answer, as 
follows: “In our discussion of the call for oxygen we have reviewed 
the activity of many organs of the hody, muscle, heart, kidney, secret¬ 
ing glands and absorbing epithelium; these organs are excited by the 
most diverse forms of stimulus, electrical stimuli, hormones, drugs, 
etc., and evince their activity by doing work of the most diverse kinds; 
in one respect only do they restun hie one another; namely, that in no 
organ excited by any form of stimulus can it be shown that positive 
work is done without the blood supply having to respond to a call 
for oxygen.” 

This statement, like the one quoted previously, has lieen thoroughly 
substantiated by subsequent work. In table 1, examples are cited for 
the hrain (during a convulsion) and for the coronary circulation 
(during inhalation of 8 percent oxygen, as in a clinical anoxemia test). 
In both cases the increased blood flow is brought about primarily by a 
deci-ease in vascular resistance in that particular organ. No change 
in the circulation in other organs would l>e required to bring this 
about. In both regions there is reason to believe that the intrinsic 
control is more dependent on chemical than nervous factors and is 
vasodilator rather than vasoconstrictor in direction. 
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An example in (lie cerebral circulation is the temporary increase 
in blood How in the visual cortex produced by illuminating the eye 
of an anesthetized, curarized cat under constant artificial respiration 
(ref. (i). Such an efleet might be due to one or all of the following: 
( 1 ) a primary local increase in metabolic activity leading to increased 
production of vasodilator chemical products of metabolism; (2) in¬ 
volvement of vasodilator nerves (the existence of which in the brain 
is well established) in the nerve discharge aroused by illumination of 
the retina; (d) local chemoreHex mechanisms activated by the altered 
metabolism in the cortical cells and bringing about a decrease in tonus 
in the arteries supplying them. As pointed out elsewhere (ref. (>), 
there is at present no means for evaluating these and it is probably 
best to hold that all of them may lie involved. 

In the case of the coronary circulation the situation is similar in 
the main to that in the cerebral. The available evidence indicates 
these differences: (1) The coronary circulation is more responsive 
to changes in the oxygen tension than in the carbon dioxide tension 
of the arterial blood, whereas in the cerebral circulation the reverse 
relation exists; (2) the coronary arteries can lie strongly constricted 
by at least one chemical substance, viz., the pressor fraction of pos¬ 
terior pituitary extract, whereas no substance capable of producing 
a functionally important constriction of the cerebral arteries has yet 
l»een discovered. Effects of the latter type can be produced either 
by decreasing the arterial p('()a (as by hyperventilation) or by in¬ 
creasing the arterial p(), (as by oxygen inhalation), but of these the 
former has proved much the more powerful in the subjects thus far 
studied. Neither of these changes produces an important constriction 
of the coronary arteries. This is fortunate because both changes 
are frequently encountered, and a spasm of the coronary arteries 
might lead to fatal ventricular fibrillation, whereas cerebral vaso¬ 
spasm causes only temporary disturbances (dizziness, clouded con¬ 
sciousness, perhaps focal epilepsy, or paresis, transient aphasia, etc.). 

As far as is now known, the ability of posterior pituitary hormone 
to constrict the coronary arteries has no implications with respect 
to the normal control of coronary vascular tonus. The normal regu¬ 
lation presumably is dependent upon and probably is brought about 
by the vasodilator effect of low oxygen tension in the myocardium 
upon the coronary arteries (refs. H and Í)). The possibilities are the 
same as those enumerated for the cerebral circulation, viz.: (1) a 
direct effect of low oxygen; (2) vasodilator nerve impulses carried 
to the coronaries from without; (3) intrinsic chemoreflexes aroused 
from receptors located in the myocardium and sensitive to oxygen 
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lack. As in the case of the cerebral circulation, it is impossible at 
present to evaluate these. 

So far the discussion has centered around four organs (the liver, 
the kidneys, the brain and the heart ) which together comprise only 
7 percent of the body weight, hut account for 58 percent of the total 
oxygen consumption at rest, and in so doing require 7o percent of the 
total cardiac output. The muscles, representing 50 percent of the 
body weight, under resting conditions call for only 20 percent of the 
total oxygen consumption and 15 percent of the cardiac output. But 
when the muscles become more active, as during exercise, a totally 
different situation is created. The oxygen consumption increases 
in direct proportion to the increased work and may reach a total of 
more than 4 liters per minute. In table 1 a figure of liters per min¬ 
ute is assumed for muscle oxygen consumption during exercise. If 
the oxygen requirement of the other tissues remained unchanged, the 
total oxygen consumption now would be .‘5,154 cc. per minute, which 
is more than 12 times the resting level. 

This could not possibly be met by the resting cardiac output of 5.4 
liters per minute. Since the oxygen content of arterial blood is sel¬ 
dom more than 20 volumes percent, the 5.4 liters of blood could deliver 
at most only one-fifth this amount of oxygen or approximately 1 liter 
per minute. This would necessitate complete extraction of all the 
oxygen—a situation that would involve zero oxygen tension in the 
tissues. It is evident that the stress of muscular exercise necessitates 
an increase in cardiac output, and in table 1 an increase to 20 liters 
per minute is assumed. With such an increase it is possible to meet 
the increased oxygen requirement of the muscles without sacrificing 
the other tissues and with a reduction of the oxygen tension in the 
muscles to 1(5 mm. Hg. —a low but not dangerous level for this rugged 
tissue. The increased cardiac output presumably is dedicated entirely 
to the needs of the exercising muscles, which now account for 84 per¬ 
cent of the total. 

How is this increased circulation to the muscles brought about? 
The situation is analogous to the respiratory adjustment to exercise. 
According to present evidence (refs. 10, 11, and 12), this is brought 
about by a complex interplay of a number of factors which are indi¬ 
vidually small but collectively large. They may be grouped in tbe 
following categories: 

A. Certain factor*, i. e., those concerning whose existence there is 
little doubt although they are not necessarily the most powerful. 
These include reflexes from the exercising limbs (ref. 13), irradiation 
of impulses from the cortex to the exercising muscles (ref. 14), and 
afferent impulses aroused in the respiratory passages and alveoli by 
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irritation (from deep breaths of cold air) or excessive distention 
(ref. 15). 

r _ Inc°n*tant factors, i. e., tliose which may or may not be involved. 
They will unquestionably contribute to the end-result if they are 
involved, but can be absent without appreciably diminishing the total 
response and therefore are not essential to it. These include increased 
chemical stimulus (increased arterial carbon dioxide tension, hydro¬ 
gen ion concentration or other agents) acting directly on the center; 
increased temperature acting directly on the center or through re¬ 
flexes aroused in heat-sensitive nerve receptors; and reflexes from 
the carotid and aortic chemoreceptors, set up by an appropriate de¬ 
crease m arterial p02 or pH or a sufficient increase in arterial pCO». 

C. Uncertain, or problematical factors, i. e., those whose existence 
is established but whose significance is unknown, or whose very exist¬ 
ence remains to la* determined. These include reflexes from ehemo 
or thermoreceptors in the exercising muscles; reflexes from the ar- 
teues (other than the carotid and aortic chemoreceptors), veins and 
heart; reflexes from the pulmonary vessels; unidentified chemical 
excitants acting directly on the center or reflexly; and totally undis¬ 
covered reflexes. 

At present it appears most probable that the respiratory and cardio- 
\ascular adjustments to muscular exercise are usually brought about 
by factors in the A and C group, thore in the B category being re¬ 
served for the second (direct action of pC02 or pH on the center), 
third (temperature stimuli) and fourth or final (carotid and aortic 
chemoreflexes) lines of defense in case the others prove insufficient. 

Anoxia 

Finally comes this question : What happens if the increased call for 
oxygen is not met ï This is of paramount importance in the present 
discussion of stress, and the answer can be given in one word : Anoxia. 
Ihe consequences of anoxia are manifested in different ways in differ- 
ent organs, but they can lie summarized adequately in the words of 
Haldane (ref. 16) : “Anoxia not only stops the machine, it wrecks the 
machinery.” Anything that entails anoxia will therefore lead to 
decreased functional activity, decreased ability to utilize oxygen, and 
eventually to structural changes from which recovery is likely to lie 
slow, imperfect and perhaps totally lacking. 

Anoxia can be produced in one of four main ways : 
1. By reducing the amount of oxygen in the blood (anoxemia). 
2. By reducing the volume of blood supplying the tissue or organ 

(hypokmemia), either at the arterial (ischemic) or venous (conges¬ 
tive) side. 
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¡i. By iiuTeasing tlu*. iltMiiaml for oxyg«*n until it iwceeds the avail- 
¡ihle sup|il V even though t his he normal or increased ( overut il i/at ion ). 

4. By interfering with the activation of molecular oxygen hy tissue 
enzymes ( histotoxic). 

The end-result will he the same from all, though the management 
will of cours»* differ according to the cause of the dispro|>ortion be¬ 
tween oxygen demand and oxygen supply. As far as stress is con¬ 
cerned, it is important to emphasize item >‘1, for which the term 
Overutilization Anoxia seems appropriate. In direct studies of cere¬ 
bral oxygen consumption in monkeys it was found that the plum? of 
depressed cerebral activity following a convulsion (producedby intra¬ 
carotid injection of metrazol or picrotoxin) coincided with decreased 
ability of the brain to take up oxygen from the blood (ref. il). 
Corresponding observations have been made on human schizophrenics 
in the depressed state following electro-shock therapy (ref. 17). Re¬ 
covery of cerebral functions in the monkey coincided with return of 
cerebral oxygen uptake and the general picture was indistinguishable 
from that produced by hemorrhage (ref. 3), although the latter 
involved a pure decrease in cerebral blood flow and metabolic activity, 
the former an initial marked increase. These findings are compatible 
with the view that the depression of cerebral function and oxygen 
consumption following the convulsion was the result of cerebral 
anoxia, produced by increasing the oxygen requirement of the brain 
to such an extent that it could not lie satisfied even by the concomitant 
increase in cerebral blood flow. 

That the depression of function after the convulsion is related to 
the convulsion rather than to the direct effects of the convulsant agent 
is seen in the phenomena of acute cyanide poisoning. This, following 
intravenous injection of an appropriate dose in an intact dog, produces 
intense stimulation of respiration and circulation, culminating in 
violent, generalized convulsions, which are followed by a prolonged 
period of unconsciousness. In some animals (though not in all), 
denervation of the carotid and aortic bodies makes the injection of 
the same dose of cyanide completely ineffective ( ref. 18). The absence 
of stimulation of respiration and circulation is readily understand¬ 
able, but the failure of cyanide to produce visible depression of the 
brain when there was no preceding stimulant phase indicates that 
the depression ordinarily seen was due to the convulsion and not to 
the direct effect of cyanide on brain cells. 

It is suggested that Overutilization Anoxia is a possibility in any 
tissue in which the oxygen requirement may be greatly increased. 
Such phenomena as cardiac dilation following a bout of overexertion 
muscular weakness or temporary paralysis after exercise (particu- 
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lai !v in the presence of resti icled circulation to the muscles), aggrava 
lion of an existing diabetes by a period of hy|H*rglycemia, and perhaps 
even the degeneration of anterior horn cells following the spastic phase 
of poliomyelitis, may be examples of this general relationship. The 
sex 1*1 ity of the anoxia elicited in an organ during a jteriod of increased 
activity may la* deduced from the concomitant changes in the oxygen 
tension in the venous blood leaving it. Appropriate values are given 
in the last two columns of table 1. 

If the oxygen tension of the effluent venous blood remains unchanged 
under the stress of increased functional activity, the increased call for 
oxygen is being adequately met. If the oxygen tension rises, the 
vascular compensat ion is relatively excessive. If, however, the oxygen 
tension falls, the compensation is inadequate and the organ is in 
danger of anoxia. As xvill be seen in table 1, the latter appears to 
be the case in every instance there cited. Further studies from this 
viewpoint are now under way. 
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THE VISCERAL CIRCULATION IN HOMEOSTASIS* 

Stanley' E. Bradley, M. I). 

I lie cardiovascular system lias an amazing capacity for adjustment 
to a wide variety of stresses. Today I would like to talk to you about 
some of the ways in which tl.e individual organ circuits are inte¬ 
grated m these readjustments. I do not propose to consider the 
mechanisms by which circulatory rearrangements are brought about. 
I he factors involved are notably diverse and for the most part un¬ 
certain. Dr. Schmidt has already spoken of some of these factors, and 
perhaps later on he will have occasion to enlarge upon his comments. 

*or similar reasons it is difficult to assess the overall determinants 
of circulatory change. A long exiierience of study with the cardio- 
vascular system under various stresses suggests strongly that the 
circulatory system is geared to maintain the arterial pressure as 
nearly constant as possible at some point close to the base of the brain 
perhaps for the purpose of assuring a constant cerebral perfusion.* 
\\ nether this is more than a strong impression, I cannot say. 

In talking about circulatory homeostasis, we are using a term 
which is perhaps not properly applicable to the situation of readjust¬ 
ment to stress. “Homeostasis” is a very partial concept in this con¬ 
nection; it is a concept which applies to the body as a whole and not 
to its individual parts. Under conditions of stress of various kinds 
for example, the renal eirculatioñ may be almost completely excluded* 
and the kidneys’ homeostasis is completely disregarded in favor of 
the body s homeostasis. Perhaps “pressure homeostasis” would be 
preferable. 

Let us consider first the manner in which blood pressures are dis¬ 
tributed through the body. In general we think of man and of 
animals as “recumbent” species. “Blood pressure” in man is always 
spoken of as if the patient is lying flat in bed. In reality this is not 
the case the better part of each day. And the arterial pressures we 
obtain in studies of the recumbent subject do not apply therefore under 
most circumstances. When a man stands upright, the arterial pres¬ 
sure changes in every blood vessel in the body. There is one point at 
which the arterial pressure does not change, and to this point 
we often attach the term “zero reference point” (ref. 1 ). Immediately 
after a tilt into the upright position the point at which the arterial 

M-.1 Service» Or.aM, 
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press i ntl c1(h*s not (‘Iihiijíí‘ ¡ippeurs to li»‘ upproxinuitelv ut the le\el of 
fhe «iaphragm. Then, as vus<K,onstru‘tive readjustments occur, the 
point of zero reference moves upward toward the hase of the neck 
anil there we find that the arterial pressure remains the same as in the 
recumbent position. But elsewhere in the body the arterial pressure 
falls or it rises. Above the zero reference plane the arterial pressure 
falls:; below it, the pressure rises by just so much as the hydrostatic 
column or pressure increases. And this we have heen able to prove 
to our own satisfaction again and again by determining arterial pres¬ 
sure in the artery in man in different positions, finding that the differ¬ 
ence between mean pressures in di tie rent arteries can be accounted 
for entirely on the basis of the hydrostatic dillerences. 

In the venous system the pressures vary widely also. Figure 1 is a 
diagram of the pressures which one may encounter in the superior 
vena cava, right atrium and inferior vena cava, a system which can 
be thought of as a single chamber separated dynamically by the 
activity of the heart. Here again we run into difficulty because we 
tend to think in terms of the vein in which we measure the pressure. 
It is convenient and more accurate to relate venous pressure to ‘‘refer¬ 
ence plane” in recumbency, which lies on a line drawn through the 
center of the right atrium. In recumbent man, the reference plane 
lies approximately 10 cm. above the back, or 5 cm. below the angle 
of Louis. This plane is also used as a reference for arterial pressure 
in the recumbent position. In the upright position the venous zero 
reference plane shifts, but the point at which the venous pressure does 
not change is different in the two different parts of the eaval system. 
In dogs Weed and his colleagues (reí. 2) found that the supra- and 
infra-diaphragmatic portions of the atrio-caval system were dynami¬ 
cally independent. Though not separated physically, pressure changes 
in one were not reflected in or transmitted to the other. In studies 
(refs. 1 and -V) with Dr. Wilkins and others at Evans Memorial Hos¬ 
pital in Boston we found that this was not entirely the case in man. 
Thus pressure changes in the inferior vena cava secondary to elevated 
intra-abdominal pressure by application of a tight binder resulted in 
slight increases in pressure in the superior vena cava; but, on the 
whole, the two systems remained relatively independent, and acted 
independently. In recumbency the pressures in the cerebral and ab¬ 
dominal veins are higher than the pressure in the auricle, and blood 
drains into the ventricle. Thus, there is a kind of “ravine” from the 
standpoint of venous pressure gradients, the bottom of which lies in 
the right auricle or ventricle depending upon the phase of the cardiac 
cycle in which pressures are measured (fig. 1). In the upright posi¬ 
tion the distribution of venous pressures changes markedly. The pres- 
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F,0l,KK h VenMU8 in the ntrl(M>nval system in reeumbent mid the 
standing position. 

These values were measured in the superior and inferior venae cavae, and the 
riglit atrium through a venous catheter. They are representative values obtained 
» a series of measurements (ref. I ). The superior vena cava pressure is shown 

immediately after tilting the patient to the upright position when the vein has 
been emptied of blood and almost collapsed. The pressure in the right atrium is 

atrium S ^ ™ean ,*refWUre- AI1 vaU,es nr*‘ r«*i«*rred to the midpoint of the right 

sure m the inferior vena cava rises as a result of the marked hydro- 
staiic shift (fi". 1 ). In the jugular vein the pressure may actually fall 
to zero with collapse of the veins, in the upright position. Nonethe¬ 
less, blood continues to drain into the auricle. 

In association with the redistribution of pressures in the circula¬ 
tory system on assumption of the upright position there is a redistri¬ 
bution in the blood flow to different parts of the body, chiefly as a 
result of vasoconstrictive changes in resistance to flow, although the 
altered pressure level undoubtedly contributes. As a consequence, the 
initial hydrostatic shifts in arterial pressure are modified. In recum¬ 
bency, approximately 1,000 cc. of blood flow through the cerebral 
vasculature each minute, 1,(500 cc. through the splanchnic bed, 1,200 
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oc. through the kidneys, and 200 co. through the heart. Thus, between 
them, splanchnic bed and kidneys account for approximately 50 per¬ 
cent of the total blood flow, or cardiac output, per minute. With 
assumption of the upright position, hepatic and renal blood flow de¬ 
creases despite maintenance or rise in the mean perfusing arterial 
pressure (ref. 4). As the data presented graphically in figure 2 indi¬ 
cate, these changes occur in association with a fall in cardiac output. 
Since arterial pressure does not fall it is evident that compensatory 
vasoconstriction develops throughout the body. This response is evi¬ 
dent in the arterial pressure pulse pattern. The systolic pressure tends 
to fall while diastolic pressure rises. The narrowed pulse pressure is 
clearly related to the fall in cardiac output and stroke volume. If 
the process progresses and compensation is inadequate, the blood pres¬ 
sure may suddenly fall in association with bradycardia and syncope 
ensues. Figure 2 (a composite of several studies) presents a typically 
adequate adjustment and illustrates the relative importance of the 
renal and hepatic circuits. The values are plotted semi-logarithmi- 
cally to show the relative magnitude of change. Renal blood flow 
falls to approximately the same extent as cardiac output but hepatic 
(or splanchnic) falls much more, indicating a more marked vasocon¬ 
striction. It may be assumed that flow to the brain and other more 
important areas does not change very much, because it can be seen 
that the reduction in cardiac output is largely accounted for hy the 
reduction in blood flow through the liver (or the total splanchnic bed) 
and through the kidney. The kidney and liver operate, therefore, as 
buffers in the cardiovascular system. Their large flows confer upon 
them the capacity of regulating arterial pressure by vasoconstriction 
and of supplementing cardiac output by diversion of blood ; in general 
they tend to work together in performing this function. 

Vasoconstriction occurring in the liver and the kidney under these 
circumstances may have detrimental effects on function (ref. 5). 
Thus, when the standing position is assumed by a patient with acute 
or chronic glomerular nephritis the fall of blood flow through the 
kidney is attended by an equivalent reduction in the glomerular fil¬ 
tration rate, as in normal people. This change is usually associated 
with a marked drop in urine flow and urinary output of sodium. 
These changes in urine formation tend to persist even after return to 
recumbency. It is possible that they play a role in the perpetuation 
of the abnormalities of regulation in renal disease. One may also 
speculate upon the relationship of the changes in hepatic blood flow 
to the alleged evil effects of activity upon the course Of acute hepatitis. 
Exercise also seems to contribute to these ill effects of orthostasis and, 
as expected, it produces changes in circulatory dynamics. But does 
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Figure 2. Effect if standlnii upright upon arterial pressure, cardiac output, 
hepatic blood flow, and renal blood flow in men. 

From the New England J. Med. /.JO; 4Õ6,1949. 

exercise alone produce a different effect than does the upright position ? 
This we set about examining by studying the blood flow through the 

hepatic vascular bed and the cardiac output (by the direct Fick 
method) in patients lying flat in lied, exercising in recumbency. These 
values presented in figure 3 were obtained in a single patient so that 
we are justified in calculating the peripheral blood flow as the differ¬ 
ence from the sum of the hepatic and renal blood flows minus the 
cardiac output. Again, there is a nice integration of the renal and 

hepatic vasculature with the total body vasculature in supplementing 

the cardiac output and in maintaining arterial pressure at a time 

when there is a marked decrease in peripheral vascular resistance, pre¬ 

sumably in the exercising muscular tissue. Blood is diverted from the 
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Figures. Effect of exercise (In recumbency) on arterial premure, cardiac out¬ 
put, hepatic blood How, renal blood How and [teripheral blood flow in men. 

Corrected from New England .(. Med. 456,1949. 

liver and the kidney. In effect, cardiac oui put increases as much again 
to provide the marked increase in blood flow which passes through the 
periphery. 

A more striking response, which in pattern resembles that observed 
on assumption of the upright position or exercise, occurs during 
general anesthesia (ref. (i). Renal plasma flow and glomerular til¬ 
tration rate fall sharply shortly after the anesthesia, cyclopropane or 
ether, is started, in association with a marked drop in the urine flow. 
Sodium ouput falls sharply and far more than can l>e accounted for 
by the change in filtration ; and potassium out put also decreases sharp¬ 
ly. These changes, curiously enough, do not persist after cessation 
of anesthesia, although urine flow tends to remain at a lower level. 
The extraction of bromsulphalein by the liver under these circum- 
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stances did nol change signficantly, but oxygen uptake did increase, 
and calculated hepatic oxygen consumption therefore showed no sig¬ 
nificant change. 

I he redistribution of pressures in exercise has not been examined 
«{liantitatively. However, blood pressure does tend to rise and it may 
lie assumed that the distribution in recumliency is uniform as m the 
resting subject and governed by hydrostatic differences in the upright 
position. 1 he hemodynamic changes observed during exercise indi¬ 
cate the importance of the relationship between the circulation and 
the heart in determining pressure levels. Cardiac output plays an 
equally important part and though attention is focused in this discus¬ 
sion on the inter-relationships between different peripheral circuits, 
we forget the role of the heart at the peril of painting a false picture. 
Moreover, the examples given suggest that renal and splanchnic beds 
operate in unison and change in the same direction, but this is not 
always the case. Opposing behavior of the two beds has been de-' 
scribed (ref. 7) during the action of epinephrine, when blood flow’ 
through the liver increases, and blood flow’ through the kidney de¬ 
creases. Under these circumstances the cardiac output rises, and the 
arterial pressure may rise, remain unchanged, or may even show’ a 
tendency to fall. Thus, generalizations are not easy to make. 

Although these responses are compensatory and serve homeostasis, 
in terms of maintaining at least one pressure level, they may produce 
detrimental local changes. In the case of the kidney there are situa¬ 
tions in which its function as a cardiovascular organ appears to take 
priority over its function as an organ of urine formation, regulating 
plasma and body water composition. We have already seen some 
tendency for this development in the patients during standing, ex¬ 
ercise, and during anesthesia; but in circulatory collapse the reaction 
becomes much more profound (ref. 8). Vasoconstriction within the 
kidney results in ischemia, diminished filtration and tubular dysfunc¬ 
tion. Urine flow may cease altogether and even when the cause of 
shock has been removed and blood pressure returned to normal, urine 
formation may continue suppressed or impaired. As a rule, restora¬ 
tion of lenal function is rapid but when shock has been severe, pro¬ 
longed and associated with the release of pigments or toxic materials 
into the blood, anuria or oliguria may persist and result in death due 
to uremia. When anuria lasts several days and then is followed by 
recovery, renal plasma flow may show a very slow return to normal 
values. Such secondary defects in renal function may last as long 
as a year or more. Similar severe disturbances of hepatic function 
have not been observed but much work suggests that the liver also 
is involved in the circulatory adjustments to collapse. 
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During th«* past year, I)rs. Henry Heinemann, Paul A. Marks, and 
('heves McC. Smythe working in our lalmratory, have made a study 
of the effect of bleeding on hepatb* blood flow in <l«>gs. They have 
found that loss of 2 to d percent of the body weight in blood results 
in a sharp decrease in the hepatic blood flow. The renal blood flow is 
much more greatly affected than hepatic blood flow. Calculation of 
the resistances to flow revealed that a marked increase developed in 
the renal circuit but little or no change occurred in the liver. The 
hepatic arteriovenous oxygen concentration difference following hem¬ 
orrhage increased, but to no greater extent than the decrement in 
hepat ic blood flow. Hence, oxygen consumption by the liver appeared 
to remain relatively unchangetl. More work is certainly needed along 
this line to prove whether such changes as may occur are significant 
or not. Apparently the hepatic vasculature does not participate in 
the generalized vasoconstrictive response to bleeding that develops 
throughout the body, if these data are to 1m* interpreted on their face 
value. But before accepting this conclusion Ave must consider briefly 
the activity of visceral vascular ImmIs as IjUkmI reservoirs. 

The total vascular system has a potential capacity far in excess of 
the volume of blood which it contains, and it must maintain an actual 
capacity corresponding to the volume of blood that is in it, and de¬ 
pending upon the pressures necessary in the different parts of the cir¬ 
culatory system. Active muscular contraction must provide this ad¬ 
justment in which active contributions on the part of the veins, the 
capillaries, and the arteries must operate to prevent fatal pooling of 
blood. In the upright position we see a perversion of this response. 
Blood slowly ixmls in the large veins of the leg, the venous valves be¬ 
come incompetent and at last a large fraction of blood volume, becomes 
stagnant in the lower extremities. At this time, as the circulating 
blood volume slowly diminishes, syncope may suddenly supervene. 
I n this instance, hydrostatic pressure effects overcome the local changes 
in tone that control the distribution of blood in the circulatory sys¬ 
tem. Possibly changes in ability to maintain tone may have a similar 
effect. Unfortunately the lack of methods for estimating the quanti¬ 
ties of blood in different parts of the circulation has retarded clarifi¬ 
cation of this factor in circulatory dynamics. 

During the last year Dr. Marks, Dr. Reynell, Dr. Heinemann, and 
ï have been engaged in a study of the volume of blood held in the 
splanchnic bed. We have developed a method of measurement based 
on the determination of the amount of tracer left in the splanchnic 
bed during equilibration. In both dog and man approximately 20 
percent of the total blood volume fills the splanchnic bed in the re¬ 
cumbent resting state, a volume sufficiently large to confer upon the 
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splanchnic vasculature an ability to operate as a reservoir. Following 
blood loss we bave found that the splanchnic blood volume is sharply 
reduced. Thus vasoconstriction doe» appear in the splanchnic vascu¬ 
lature as it does elsewhere in the body, but here it induces a change 
in capacity independently of resistance to flow. 

Obviously, I have failed to cover in any way the hows ami the 
whys of these circulatory adjustments and integrations. We are only 
just discovering that they do occur, and it will la* a long time, I am 
afraid, before we have an integrated picture of the circulatory 
responses in homeostasis. 
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D ¡»cumio n 

Dr. Fenn. We have had the advantage of Dr. Schmidt’s welcome 
experience above the diaphragm a little earlier; now we have had 
Dr. Bradley’s welcome experience below the diaphragm with the 
circulation. I am afraid we are going to have to limit the discussion 
to about 5 minutes, but we have time for 5 minutes of discussion for 
those who have questions for Dr. Bradley. Dr. Henry ? 

Dr. Henry. What causes the widespread circulatory adjustments 
in the upright position? 

Dr. Baillw I am ufiaid I can only speculate. A wide variety of 
possibilities is available to serve as a basis for speculation. In the 
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upright position the arterial pressure in the renal artery changes very 
little or not at all because the renal artery lies very close to the zero 
reference point. The renal venous pressure also changes very little, 
sothat we cannot readily attribute the renal circulatory adjustments to 
local changes in arteriovenous pressure. There is a marked change 
in pressure elsewhere in the body, and it seems very likely to me that 
these trigger otl' neural and humoral mechanisms which play a role 
in bringing about vasoconstriction in the kidney. 

Question. (Partly inaudible) . . . dogs in which the renal blood 
flow was charted with the hepatic refining blood flow, does he think 
that the slide illustrated shows that the splanchnic blood flow makes 
adjustments earlier than the renal blood flow ( Secondly, does he be¬ 
lieve that position in humans, the head-down position, will mobilize 
a significant amount of this 20 percent of the blood volume from the 
double capillary circuit with the liver at one end? I wonder about 
that, but in patients severely wounded and with high spinal cord 
lesions, you have an opportunity to see shook which is not so severe 
by virtue of blood loss, and in which transfusion is less successful 
than resuscitation and putting the patient in the head-down position, 
so that clinical observation on wounded men suggests that splanchnic 
blood or the blood in the vena cava and the large tributaries in the 
legs is returned. Hut to what extent is blood returned through the 
liver into the circulation ? 1 wonder if he has any comments? 

Dr. Bradley. I am inclined to agree with you, that the amount of 
blood coming from the liver itself in the head-down position is prob¬ 
ably small, particularly in wounded men or in shocked patients; 
because the volume of blood in the splanchnic lied is already greatly 
reduced. The causes for changes in cardiac output in the head-down 
position are not obvious. 
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METABOLIC RESPONSES IN ACUTE STRESS 
SITUATIONS* 

I. Arthur Mirskv, M. I). 

I he dynamic stability that characterizes the living organism is 
essentially a statistical concept since it is the resultant of continuous 
Mux within molecules, cells, tissues, organs, systems, and organisms. 
Dependent upon the level of organization that is examined will l>e 
the particular “stability that is perceived as well as particular cir¬ 
cumstances that prevent such stability and thereby induce a stress. 

I he metabolic activity of the cell is the resultant of innumerable 
energy transformations which are dependent principally on the inte¬ 
grated activity of intracellular enzyme systems. Practically every 
constituent of the cell is undergoing continuous degradation and 
resynthesis. Energy-rich synthetic processes catalyzed by enzymes 
constantly oppose the effects of degradative processes and thereby 
prevent the cell from going into thermodynamic equilibrium, i. e., 
death. It is pertinent to indicate, therefore, that the concept of stress 
as the “resistance of an organism to an external load” can lie carried 
to ridiculous extremes and refer to every transformation of a substrate 
into useful form and function. I he definition of stress suggested by 
your committee is acceptable if we assume it to mean that loads are 
such as to change the intracellular flux and result in different dvnamic 
stability. 

Although physiologists before Claude Bernard were aware that 
t he organism’s apparent stability is due to constant change, he was the 
fiist to recognize and describe some of the mechanisms which serve 
to maintain the constituents of the body fluids at that optimal balance 
essential to life. These studies were expanded further by Cannon’s 
description of the self-regulating processes of individual tissues and 
organs and their role in the maintenance of normal stability. This 
he called homeostasis in order to distinguish equilibrations which 
occur in chemical and physical systems from that dynamic steady 
state which occurs in the living organism as a whole. By homeostasis, 
Cannon referred to structured systems which, like the feed-back 
systems of the engineer, react to change and thereby result in restitu- 
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lion to the previous state. He recognized a variety of metabolic 
responses to have adaptive significance in that they prepared the 
organism for flight or tight in response to danger. 

A further expansion of the liernard-Cannon concept of adaptation 
tor survival was developed by Hans Selye into his General Adaptation 
Snydrome (ref. 1). He observed that in addition to the specific 
«lamage produced by a noxious agent, a nonspecific generalized re¬ 
sponse occurred as well. It is these responses which are common to a 
variety of stress-inducing situations that I have been asked to discuss. 

Selye postulated that exposure of the organism to any noxious 
stimulus of sufficient intensity and duration produces local damage 
and the liberation of catabolic products which initiate the first stage 
of the General Adaptation Snydrome, viz., the “alarm reaction.” He 
found that this stage is divisible into two fairly distinct phases—the 
shock and counter-shock phases. The shock phase is characterized 
by evidences of excitation of the autonomic nervous system and the 
discharge of epinephrine into the circulation. Concomitants are such 
signs and symptoms as tachycardia, hemoconcentration, anemia, azo- 
turia, edema, decreased muscle tone, decreased body temperature, 
hypochlorhydria, leukopenia followed by leukocytosis, a transitory 
hyperglycemia followed by hypoglycemia, acidosis, and gastrointes¬ 
tinal ulcerations. 

If the damage produced by the noxious agent is not too severe, the 
countershock phase develops and is characterized by a reversal of 
most of the aforementioned signs and symptoms. Characteristic of 
this stage is also an enlarged and apparently hyperactive adrenal 
cortex and rapid involution of the thymus and other lymphatic or¬ 
gans. Selye observed that with the exception of gastrointestinal 
ulcerations, the majority of these changes are dependent upon the 
presence of the adrenal cortex and the anterior pituitary gland. Con¬ 
sequently, he postulated that some catabolic product stimulates the 
anterior pituitary to discharge adrenocorticotrophic hormone 
(ACTH), which, in turn, stimulates the adrenal cortex to secrete 
corticosteroids. 

If the noxious stimulus is continued, the counter-shock phase gives 
way to what Selye calls the “stage of resistance”; at which time there 
is a regression of the morphological lesions observed in the 
first stage. This stage is attributed to continued secretion of 
“gl ucocort ¡cost eroids.” 

The third and final stage of the syndrome, which appears after pro¬ 
longed exposure to the noxious stimuli, is called the “stage of exhaus¬ 
tion” and is attributed to a failure in the adaptive mechanisms. When 
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this occurs, the lesions which characterize the “alarm reaction” 
reappear and death ensues. 

Since iu:$(i when the “alarm reaction” was first described as such 
(ref. 2) many have confirmed Selye’s observations in animals and 
extended them to man under stress (refs, .‘t, 4, and 5). It has been 
demonstrated in botli animal and man that exogenous ACTH stimu¬ 
lates the production of corticosteroids by the adrenal cortex, that such 
steroids produce an increase in protein catabolism and glueoneogenesis 
with a consequent negative nitrogen balance and hyperglycemia; that 
the corticosteroids produce a reduction in blood lymphocytes and 
eosinophils, an infiltration of fat into the liver and so forth It has 
been established also that an intact anterior pituitary gland is essen¬ 
tial for a stressful situation to be effective in the production of thase 
responses. 

It must la* emphasized, however, that there are many discrepancias 
between the syndrome descril)ed by Selye and numerous clinical ob¬ 
servations by others on the responses to noxious agents. Even 
though many acute stress inducing situations provoke some of the 
phenomena described, they may not provoke others. Such discrep¬ 
ancies Selye attributes to what he calls “conditioning,” i. e., to factors 
which influence the sensitivity of the anterior pituitary gland, the 
sensitivity of the adrenal cortex, the sensitivity of the peripheral tis¬ 
sues to corticosteroids and so forth. Among such conditioning in¬ 
fluences are heredity, previous exposure and diet. 

Another source of controversy concerning the metabolic responses 
to acute stress situations is the Let that whereas most aspects of the 
general adaptation syndrome are attributed to the corticosteroids, there 
are instances where practically the same syndrome may be observed 
in the absence of the adrenals. Such exceptions give adequate cause 
for questioning the hypothesis that the adaptive responses to stress 
situations are due principally to the increased secretion of one or an¬ 
other corticosteroid. 

Relatively little is known of the mechanisms whereby hormones are 
effective other than that their effect is related only to an acceleration 
or retardation of the rates of the intracellular reactions which are 
catalyzed by specific enzymes. Although it is quite possible that both 
hormones and neurogenic factors may act directly on specific enzyme 
systems, Ingle and others have suggested that hormones act princi¬ 
pally by influencing the “permissiveness” (ref. 6) or responsiveness of 
the cell to factors in its own environment. For example, Ingle ob¬ 
served that stilbestrol which produces glycosuria in normal rats, does 
not do so in the absence of adrenals. When, however, the adrenalec- 
tomized rat is maintained with a constant quantity of adrenal cortical 
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extract, tin* iiniiiial responds with the hyperglycemic effect of stil- 
hestrol (ref. 7)|.f Likewise, tlu* presence of adrenal cortical hormones 
is required for the inhibition of hair growth induced by estrogens 
(ref. 8), for tbe increased nitrogen excretion that follows injury 
(ref. 9), and for'he depletion of muscle glycogen and increase of liver 
glycogen that follows epinephrine administration (ref. 10). That 
the aforementioned applies also to other hormones is indicated by the 
fact that tbe presence of insulin is essential to the nitrogen-retaining 
effect of growth hormone (ref. 11) and to the inhibition of glucose 
utilization by epinephrine (ref. 1*J). Further, monosaccharides which 
diffuse into tbe cell do so at a much faster rate in the presence of in- 
Mil in, irrespective of whether t hey are ul ilized or not (refs. V) end 14). 
Consequently, the corticosteroids may la* essen»ial to, but not respon¬ 
sible for, the metabolic responses to damaging agents. 

Like hormones, the nervous system exerts an effect on the responsive¬ 
ness of cells to humoral agents. Thus, sympathectomy results in an 
increased sensitivity of the ((enervated part to synipathicomimetic 
agents (ref. 15) while blocking the sympathetic ganglia with tetra- 
ethylammonium chloride prevents the tachyphylaxis that ordinarily 
develops with the repeated injection of renin (ref. 16). These and 
other examples suggest that the reaction to any stimulus, l»e it nervous 
or hormonal, is dependent upon the state of the cells which in turn is 
determined by the cont inuous interactions between the effects of neural 
impulses and the effects of hormonal agents. 

The systemic changes under discussion may result not only when 
the organism is exposed to an agent which produces damage to tissues 
or which impinges on some receptor but may also ensue on exposure 
to an environmental event that induces psychic conflict. This has been 
demonstrated with animals in rage or fear. It is a frequent clinical 
observation that an acute emotional upset may cause an abrupt cessa¬ 
tion of the menstrual flow, or precipitate the full-blown syndrome 
of hyperthyroidism. Further, much evidence can be cited to show 
that the activiation of unconscious psychic conflict by a meaningful 
acute environmental event can ivsult in some or all the character¬ 
istics of the General Adaptation Syndrome. Nothing is so potent a 
factor in the precipitation of acidosis in the patient with diabetes as 
his response to interpersonal relationships as they are viewed through 
the screen of his unconscious wishes. 

In order to evaluate the manner in which neurogenic and psychic 
stress produces systemic responses, it is pertinent to consider the 
mechanism whereby any agent is effective in stimulating the anterior 
pituitary. Originally, Selye postulated that some catabolic factor is 
released in response to a damaging agent and that this factor acts 
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directly on the anterior pituitary ¿rland and produces an increase in 
the secretion of ACTII. Subsispientiy, Vogt (ref. 17) and Long and 
his colleagues (ref. In) developed evidence that any acute stress situ¬ 
ation which results in an increase in ACTII production does so through 
activation of the sympathico-adrenal medullary system and direct 
stimulation of the anterior pituitary gland by the circulating 
epinephrine. 

1 hat a direct action of epinephrine is only one of the mechanisms 
involved is indicated by the fact that animals that have become 
epinephrine-fast still respond to damage with the ‘‘alarm reaction.” 
Further, the repeated administration of even large quantities of 
epinephrine does not result in an increase of corticosteroid excretion 
irrespective of its effectiveness in producing a decrease in circulating 
eosinophils. Today, both Selye and Long agree that epinephrine 
plays a role in the activation of the anterior pituitary but that it is 
not the only mechanism involved. 

Since it has been demonstrated conclusively that stimulation of the 
hypothalamus activates the secretion of ACTH, and since there is no 
adequate nervous connection ladween the hypothalamus and the an¬ 
terior pituitary gland, it has been suggested that the secretion of 
neurohumoral agents by the hypothalamus may be responsible for the 
effects of stressful stimuli (refs. 1!) and 20)^ The studies of Sawyer 
and his colleagues are in accord with the existence of hypothalamic 
neurohormones. They observed that the ovulation which occurs in 
the rabbit within one hour after copulation can be prevented if 
dibenamine, a drug which inhibits the action of epinephrine, is ad¬ 
ministered one minute after copulation (ref. 21). The intravenous 
injection of atropine will also prevent ovulation if the injection be¬ 
gins within 15 seconds and ends within 30 seconds after coitus (ref. 
22). Although the intravenous or intracarotid injection of epine¬ 
phrine is ineffective in producing ovulation, the direct application of 
this hormone to the anterior pituitary is effective (ref. 23). The 
effects of dibenamine and of atropine suggest that stimulation of the 
peripheral afferent sympathetics and the consequent activation of 
hypothalamic centers may result in the local production of cholinergic 
and adrenergic agents which are transported to the anterior pituitary. 

The studies of Harris and his colleagues* (refs. 19 and 20) suggest 
that a neurohormone may be secreted in the median eminence of the 
hypothalamus. Others, notably Scharrer and his colleagues (ref. 24), 
suggest that the paraventricular and supraoptic nuclei of the hypo¬ 
thalamus are made up of cells which secrete an agent which migrates 
along the axons of these cells to the posterior pituitary wlu>re the 
neurohormone is stored. The neurohormone secreted by these nuclei 
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resembles in many respects the ant ¡diuretic hormone that can be 
extracted from the posterior pituitary. Exposure of an animal to 
some noxious stimulus not only results in an antidiuretic response but 
also in a decrease in the content of an antidiuretic substance in the 
hypothalamus (ref. 25). It is quite possible that the hypothalamus 
is capable of secreting a number of agents which are either carried 
directly to the anterior pituitary through the portal system of the 
veins or carried to the anterior pituitary via the general circulation, 
as suggested by Hume and Wittenstein (ref. 2(1). It is possible also 
that the pitressin-like antidiuretic substance (ADS) of the hypo¬ 
thalamus may l>e identical with the cholinergic agent proposed by 
some. Such an inference is permissible in view of Cushing's demon¬ 
stration that instillation of pitressin int») the third ventricle produces 
generalized effects which can be attributed to stimulation of parasym¬ 
pathetic centers (ref. 27). 

In order to put some of the aforementioned possibilities to test, a 
procedure was developed w hich permits the assay of relatively minute 
quantities of ADS in the blood (ref. 28). We then utilized a 9-minute 
period of ischemia of the arm as a stressful stimulus. With but few 
exceptions, a marked elevation in the ADS content of the plasma of 
healthy subjects was noted in from 1 to 5 minutes after the cessation 
of the pain (ref. 29). 

There are many reports that patients with hepatic ascites or with 
the generalized edema of congestive heart failure excrete abnormal 
quantities of an ADS in the urine. Since the methods that have been 
utilized in the past were neither precise nor sensitive, we studied the 
plasma ADS concentration of patients suffering with a variety of 
clinical conditions (ref. 30). It soon became apparent that there 
is no relationship between the existence of ascites or edema and the 
concentration of ADS in the blood. Attempts to correlate any specific 
physiological factor with the augmented ADS failed. The only 
common factor appeared to be the reaction of the patient to the 
existence of the physiological derangement, i. e., to anxiety. 

In an attempt to learn more about the mechanism whereby a painful 
stimulus or anxiety results in an increase in plasma ADS, we studied 
the effects of adrenal insufficiency. Seven days postoperative adrenal- 
ectomized rats showed extremely high concentrations of plasma ADS. 
Since there is evidence that the various effects of adrenal insufficiency 
may be due to a decreased blood flow; (ref. 31), it was postulated that 
an increase in blood flow should also produce a diminution in the 
plasma ADS concentration. Since C02 inhalation is the most effective 
method for increasing cerebral blood flow', adrenalectomized rats were 
exposed to 90 percent ()2 plus 10 percent C()2 for 10 minutes and the 
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plasma ADS content was (letermined immediately thereafter. In 
every instance, the CO--treated rats showed a marked diminution in 
plasma ADS. Thus, both acute stress situations and adrenal insuffi¬ 
ciency produce the same increase in plasma ADS, presumably through 
stimulation of the paraventricular and supraoptic nuclei of the hypo¬ 
thalamus with the subsequent release of ADS into the circulation. 

One of the most common characteristics of the response of rats to 
noxious agents is the development of gastrointestinal ulcerations. 
Likewise, small gastric erosions are a frequent result of exposure to a 
variety of acute stress-inducing life situations (ref. 32). Selye noted, 
however, that the production of gastrointestinal ulceration was inde¬ 
pendent of the presence of the adrenal cortex. In view of the afore¬ 
mentioned observation that a noxious stimulus results in a rapid 
release of ADS into the circulation and of Cushing’s demonstration 
that the instillation of pituitrin into the third ventricle may result in 
gastric eros'ions (ref. 33), it is possible that the gastrointestinal de¬ 
rangements of the “alarm reaction” are due to the release of ADS in 
the hypothalamus and the consequent activation of parasympathetic 
centers. 

In view of the preceding, it may be postulated that the metabolic 
responses to acute stress-inducing situations are the resultant of: 
(a) the secretion of ADS in the hypothalamus and the consequent 
activation of the autonomic nervous system, and (Ä) the secretion of 
ADS into the circulation, stimulation of the anterior pituitary gland, 
the secretion of ACTH and the consequent stimulation of the secretion 
of corticosteroids. 
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SYMPOSIUM ON STRESS 

METABOLIC RESPONSES IN CHRONIC STRESS 
SITUATIONS* 

Raciimiix Levink, M. I). 

When Colonel Stone’s letter arrived, inviting me to speak at this 
symposium, the title read as ¿riven in the program: “The Metabolie 
Responses in Chronic Stress Situations.” At that time the subject 
sounded innocuous to me, and 1 therefore accepted the invitation. 
However, there came a time when I had to prepare, and I looked at 
the title again and l>egan to translate it into English. Adding to- 
gether the definitions of metabolism, responses, chronicity, and stress 
situations, my task was clearly defined. It was to discuss all the con¬ 
ceivable chemical changes in the body which may result from per¬ 
sistent disturbances in the environment. This is such a tall order 
that even the monumental volumes on stress would not do it justice. 

When a noxious stimulus is applied, the first reaction is known as 
the “alarm reaction.” You have heard about some of the acute 
changes in Dr. Mirsky’s presentation. When the stimulus persists, 
the organism, if it does not succumb to the stress, must adapt. What 
does the word “adapt” mean in these circumstances? It means that 
many of the previously described disturbances in metabolism, for 
example, are no longer visible to ns. For the sake of review, I shall 
simply enumerate the responses in the acute stage (alarm reaction). 
There is increased nitrogen excretion or a negative nitrogen balance, 
an increased potassium excretion, retention of sodium, hyperglycemia, 
and a diabetic type of glucose tolerance curve, etc. 

During the adaptation stage, we no longer see these disturbances 
or their expression is considerably damped. At what locus does adap¬ 
tation take place? The possibilities are that the receptors are now 
adapted ; that is, the stimulus is halted at the. beginning and no longer 
gets to the regulatory centers. Or the central and peripheral nervous 
systems and the endocrine glands may no longer be in a position to 
react to the stimulus. Finally, the peripheral effector organs may 
not respond despite the fact that the stimulus has lieen transmitted 
to the centers. These in turn have sent the message to the peripheral 
autonomic nervous system and the endocrine glands, but the liver, the 
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School, Walter Reed Army Medical Center, Waahlngton, D. C. 
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peripheral orpins or tissues no longer respoml in their pristine 
fashion. 

Can we make a guess as to what hup]>ens in a chronic stress situa¬ 
tion, during the so-called stage of adaptationf I do not think there 
are sufficient data to he able to settle the problem of the locus where 
adaptation occurs. There are some hints available from older e.\|K*ri- 
ments. For example, total removal of the sympathetic chain brings 
with it acute defects, that is, the Ixidy no longer reacts “normally” 
as it did to changes, let us say, in blood pressure, or to changes in 
blood sugar. However, in time, as is evident from the experiments 
of Cannon and his school, there occurs an adaptation to the change 
despite the fact that there is probably no regrowth of the peripheral 
autonomic outflow It is usually thought that there are local auto¬ 
nomic centers in the effector orpins, although that has never been 
completely proved. When one removes the adrenal glands one gets 
acute defects, that is, an acute inability to adapt to many perturba¬ 
tions. Then, adaptation occurs; and it has been shown by Ingle, by 
Selye and his school, and by others, that adaptation can occur even in 
the absence of the adrenal glands. You remember some of the older 
experiments in which adrenalectomized animals were subjected to 
trauma of a revolving drum. Adrenalectomized animals could not 
withstand the mechanical trauma which a norma] control could. 
They suecumlied to jieripheral vascular collapse. However, if the 
introduction of the adrenalectomized animal to the mechanical trauma 
was gradual, i. e., if the number of drum revolutions were raised 
from 10 to 15 and then to 20 and 50, etc. per experiment, one could, 
in a weeks time, get the totally adrenalectomized untreated animal 
to withstand the shock which he would not otherwise be able to bear. 
Therefore, if in the absence of a large section of the autonomic nervous 
system and in the absence of the adrenal medulla and the adrenal cor¬ 
tex, one can under certain conditions adapt to stimuli and react to 
them in the same way, exhibiting the same kind of changes that one 
sees in the normal animal and not succumb, then the adaptation seems 
to be at least in large part in the jieripheral tissues rather than in the 
transmission and mediation systems. In other words, it would seem 
that the cell ultimately is the main adaptive system of the body, al¬ 
though if we remove the main mediators or the main receptors of the 
system, it seems it first as if the total adajitive capacity of the body 
lay within the autonomic nervous system and the glands. Actually, 
chronically it seems to reside where it really should, from an evolu¬ 
tionary standjHHnt—in the cell itself. The autonomic system and the 
neurohumors and the endocrine system form the top layer, so to speak, 
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and liy miiovin^ tluMii otu> eau mh* tlu* adaptivi* caparity of the ImkIv 

as a whole. 
In a chronic stress situation, if tlu* stress persists, one or another 

vital function may not he able to adapt further and the disintegra¬ 
tion of the organism ensues. Exactly what tin* mechanism of that 
disintegration is and whether it all depends on the exhaustion of a 
single system like the adrenal cortex is not too clear at the moment. 

What are some of the chronic stresses in which we have some 
evidence of a metabolic reaction to these stresses? One that has been 
studied from time to t ime for many years, is fast ing or undernut rit inn. 
What happens in fasting? Easting represents a stress insofar as the 
entry of nutrients to the interior milieu of the body is halted from 
one source, namely, from the gastrointestinal tract. Therefore, in 
order to provide energy for all its cells and organs, the body is forced 
to use the1 accumulated reserves, or if it has no more reserves, to use 
parts of itself in order tosupport other parts. Usually those parts are 
supported to the last which are considered, in an evolutionary sense, 
most vital to the organism. Tin* stored food material that the body 
possesses is primarily fat. 'I bis fat represents not only fat taken in 
as such, hut also the carbohydrate which has not been utilized. It 
also represents, as a matter of fact, excess carbons from protein which 
have not been utilized. 

The second reserve is a portion of the protein mass of the body 
which cannot he definitely designated as “storage” protein. It is a 
labile portion or at least a part of the proteins of the tissues are 
sufficiently labile to break down in the acute phase of starvation. 
This was shown by Addis and has been shown recently using isotope 
markings. There is, therefore, a protein reserve which we cannot 
call “storage,” because it does not have the simple storage functions 
of fat but which can be readily utilized in fasting. There is also a 
store of carbohydrate, glycogen. The total glycogen of the body of a 
well-fed animal at the point of stopping its food supply will not 1h* 
able to sustain the energy requirements of that animal for longer than 
nlmut half a day. Therefore, quantitatively it is not important even 
though (because of the early history of the field of metabolism) most 
emphasis was laid on glycogen as a reserve food material, rather 
than on fat. 

In the fasting animal you will see continued nitrogen excretion, 
hut a nitrogen excretion which is falling. There is very little change 
in the blood glucose for many days, until the terminal stages of 
starvation, despite the fact that the peripheral tissues of such a fasting 
animal, at any point which one examines them by removing the liver, 
take up glucose very rapidly. They probably take it up continuously. 
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Thoi'cfori', this glucose level must be maiiituiiieU ut tbe expense 
of the glveogen stores, the fat stores, and the protein reserve; in 
ut her words, t here must bv gluconeogenesis. This is stimulated despite 
the fact that we do not see it in the form of an increase of blood sugar 
above the normal value, because it is utilized at a good rate and there 
is no lack of insulin to catalyze its transfer into tbe peripheral tissues. 

(ilueoneogenesis, therefore, is very active and it comes from both fat 
and protein. The fat and protein, however, have to get from the 
periphery to the liver, a process known by the general term of fat and 
protein mobilization. Fat and protein mobilization seems to depend 
cm the adrenal cortex, and in starvation at least in the first period of 
fasting, there is good evidence that the pituitary adrenal cortical 
axis is increased in functional capacity, that the adrenal actually 
increases in size and that this may help to stimulate gluconeogenesis 
by providing fat and protein from (be periphery. A ^stress" reaction 
occurs. If the adrenals are removed, and saline or desoxycortieoster- 
one is given to the animal in order to maintain the electrolyte balance, 
this whole fasting situation changes in the sense that the animal is 
not as capable of mobilizing fat and protein as he was when the 
adrenals were present. The question arises, however, whether it is 
necessary to have the increase in adrenal cortical activity which occurs 
and from the bulk of evidence at the present time, it would seem 
that it is not necessary to have an adrenal cortex which springs into 
a hyperfunction upon fasting in order toget the increased mobilization 
and gluconeogenesis. This is an example of what Ingle has called 
jiermissiveness (ref. 1) and what Dr. Mirsky ladore has called the 
responsiveness of the tissue. In other words, tbe (’-11 cortical steroids 
are necessary for the cells in the periphery and perhaps in the liver to 
respond to the stimulus of fasting. 

This has been shown, for example, by l^evin ami Färber (ref. 2) 
a few years ago, when they fourni that the mobilization of fat by 
pituitary factors can be achieved in the adrenaleetomized animal, 
provided that a maintenance dose of adrenocortical extracts were 
given. We have recently done a similar experiment on fat mobiliza¬ 
tion, using adrenalin. If one gives normal rats ethionine, fatty livers 
are produced. The fat in that liver comes from the periphery. 
Ethionine serves as a competitive inhibitor of methionine. If ethio¬ 
nine is given, there is a rise in the liver fat from about 5 to about 15 
percent. If the animal lie adrenaleetomized, no rise in the liver fat 
results following ethionine. If adrenalin is given, a mild rise occurs 
in the liver fat of the adrenaleetomized animal given ethionine. If 
cortisone is administered, a mild rise in liver fat may occur. If the 
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animal is maintained on cortisone, and then jiiven adrenalin, the fa! 
in the liver increases to 15 percent. 

The adrenal cortical hormone was indirectly responsible for fat 
mohilization hy conditioning the tissues to respond to other factors. 
Previously, this conclusion was reached by Ingle in the case of stil- 
bestrol-induced glycosuria, and in the case of the increased nitrogen 
excretion following trauma. 

During the early phase of starvation, a diabetic type of glucose 
tolerance curve is usually seen. This has for many years been called 
hunger diabetes and attributed to a progressive lack of insulin. 
Actually, there is no definite evidence that lack of insulin is respon¬ 
sible for this phenomenon. If taken in conjunction with the stimu¬ 
lation of gluconeogenesis, discussed before, it is allot her sign of adreno¬ 
cortical stimulation. If the fasting is continued, reverse changes 
occur and they are heralded by a drop in blood sugar, by a toler¬ 
ance curve which is no longer diabetic, by a minimal nitrogen ex¬ 
cretion which may suddenly increase (the so-called pre-mortal rise), 
and by pituitary failure. The nutritional deficiency that has gone 
on for weeks or months, depending on the type of animal used, has 
finally produced pituitary deficiency. This sequence of events has 
been seen, of course, clinically, in man as well. 

These phenomena are demonstrable in an exaggerated form in the 
depancreat¡zed animal. In Soskin (ref. 3) took ilepancreatized 
dogs and gave them small feedings of meat every day. They became 
chronically undernourished. At first they showed a worsening of 
the diabetes and ketosis, but as time went on the blood sugar fell, the 
ketosis disappeared, the respiratory quotient changes became normal, 
etc. These signs were then correctly interpreted to mean that there 
was a deficiency in fuel, especially in fat, which decreased gluconeo¬ 
genesis, but I think that in the light of our 20 years' experience, we 
would add that a nutritional hypopituitarism was produced and con¬ 
tributed to the amelioration of the diabetic state. 

Let us now consider another type of chronic stress—obesity. It is 
known that obese individuals more often develop cardiovascular renal 
diseases and certain metabolic disorders such asdiabetes, and that their 
longevity in general is diminished. This chronic load has a definitely 
deleterious effect over a period of years. Obesity is associated at 
one stage with a disturbance in glucose tolerance in the same direction 
as that of starvation; that is, a diabetic glucose tolerance curve. Fat 
metabolism is increased and there is some evidence of an increase in 
the size of the adrenals and perhaps an increase in adrenal functional 
capacity. However, the continuât ion of this stress does not lead to the 
same end results as does the continuation of the stress of fasting. It 
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usually leads lo an exaggeration of the diabetic tolerance, to a large 
percentage of actual diabetes developing in such individuals. In 
other words, it looks as if in contrast to the chronic situation of fast¬ 
ing, pituitary failure does not result. What does result is a relative 
failure of the pancreatic or insulin side of the endocrine balance, 
rather than of the pituitary counterweight. Thus, even if both 
stresses l>egin with evidence of adrenocortical hyperfunction, in¬ 
creased gluconeogenesis, and increased fat metabolism, the end results 
are certainly not the same. 

A third form of chronic stress is that of cold. In the first phases of 
exposure to cold, there is evidence of the eo-called stress reaction, 
adrenocortical hypertrophy and hyperactivity. However, cold, 
unlike fasting and unlike obesity, seems to have some specific rela¬ 
tionship to the thyroid function rather than either to insulin or the 
adrenal cortex. 

The reason for emphasizing the divergences in reaction to stressor 
agents is the feeling that perhaps we tend to forget the specific changes 
which tissues and organs and the body as a whole undergo as a result 
of specific stimuli, in favor of a generalization which we have termed 
and accepted as “the” stress reaction, acute and chronic. The stress 
reaction is defined as the set of nonspecific reactions which are elicited 
by a variety of different stimuli. Such a generalization has a most 
inviting ring. It has stimulated a good deal of valuable work, both 
in the experimental and in the clinical domain. However, I should 
like to ask the following quest ion : 1 lave we, in pursuing this general¬ 
ization of the stress reaction forgotten that, in the disorders we see 
clinically or in situations that we produce experimentally, there are 
many important reactions with which an individual organ or tissue 
responds to a stimulus, which seem specific to this type of stimulus 
and which give a specific character to the type of disorder which 
arises? Are not these specific changes as important as that group of 
bodily reactions which we sum up under the term stress? 

At this point I would like to offer for discussion the question, 
whether a “metabolic” change seen during the course of a stress reac- 
t ion, is primarily metabolic or whether in many instances such changes 
are secondary and may not be due to a set of factors nonmetabolic in 
nature. As an illustration, consider some data obtained in our labora¬ 
tory a few years ago (ref. 4). Sustained muscular exercise is a stress 
stimulus. Many years ago, Reiss showed that hypertrophy of the 
adrenals follows severe muscular exercise. The discovery of the group 
of corticoids which seemed to affect the metabolism of foodstuffs (the 
so-called glucocorticoids) and the well-known muscular weakness 
characteristic of Addison’s disease and of the adrenalectomized 
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animal, were «riven as evidence thaï the muscular weakness follow- 
iiijr adrenalectomy is due to a change in muscle metaholism induced 
hy the lack of the (Ml oxysteroids. We used muscular exercise as 
a stressor ajrent. 'The normal animal maintains durinjr the exercise 
a steady state measured by blood {»ressuie and other criteria How¬ 
ever, the adrenaleclomized animal with a normal initial contractility 
exhibits fatigue after 1 ' to '2 hours of stimulation. This was, of 
course, well known for main years, especially throujrh the work of 
1 n«rle. 

If one measiire> t h** blood pressure sinmllaneoiislv with the measure¬ 
ment of flu- height of contraction, it can he seen that the blood pres¬ 
sure falls before fatigue begins. If stimulation continues, the blood 
pressure ¿joes down to zero, and the animal dies in peripheral vascular 
collapse, '¡'he diminution of the height ttf contraction occurs soon 
after the blood pressure has reached a point below 70 mm. Hfi. If 
one restores the blood pressure temporarily, the height of contrac¬ 
tion returns to normal again. If a muscle is excised from an adrenal- 
ectomized animal at the point of fatigue, it shows normal contractile 
power In vitro as long as ¡I is supplied with a suitable nutritive 
medium. Muscular contraction and the course of carbohydrate me¬ 
tabolism are^of course so thoroughly linked in thought, that this type 
of fatigue was always considered to be due to a metabolic defect. 
Actually it is a consequence of a circulatory defect. Peripheral cir¬ 
culatory adaption is defective in the adrenalectomized animal in the 
absence of (Ml steroids. 

In conclusion, then, I should like to reiterate the questions which 
need some discussion : 

1. Has too much attention been lavished on the nonspecific gen¬ 
eralized reactions to a variety of stimuli, at the expense of looking for 
specific responses which characterize the reactions to a particular 
stimulus, and which may serve to distinguish them? Are stresses 
siblings, rather than littermates? and, 

‘2. Are many of the metalobic consequences of stress due in the first 
instance to disturbances of metabolism proper? 
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THE RESPONSE OF THE PITUITARY ADRENO¬ 
CORTICAL SYSTEM TO ACUTE SITUATIONS 
EVOKING STRESS* 

( i Koitiih \V. Tituitx. M. I)., Dai.ion .1 in K i N s, M. I)., and .John C. 
La mi.aw, M. D. 

Quantitative .studies on the |iartieipatiim )d' the pituitarv adrenal 
system in the physiological responses of man under stress have been 
carried out. 'I hese studies have been greatly facilitated by (l) the 
availability of highly purified prepara,ions of A(TII and crystalline 
adrenal cortical steroids, both of which may be administered by the 
intravenous route, and (2) recent technical advances which have con¬ 
siderably facilitated the quantitative measurement of adrenal cortical 
steroids and their metabolic end products. 

Based upon the assumption that all activation of the adrenal cortex 
occurring during exposure to stress is a consequence of the release of 
the adrenocortieotrophic hormone from the anterior pituitary, quan¬ 
titative dose-response and time-response curves of adrenal cortical 
activation have been established in normal human subjects. For this 
purpose it is essential to administer A('TU by the intravenous route 
in order to simulate as closely as possible the endogenous secretion 
of Arm. 

For the purpose of calibrating various levels of adrenal cortical 
activation resulting from the administration of A(TH, suitable quan¬ 
titative indices of tin* rate of adrenal cortical secretion are mandatorv. 
’Pile indices employed in these studies have consisted of (1) changes 
in the level of circulating eosinophils and (‘2) changes in the concen¬ 
tration of urinary 17-hydroxycorticoids. 

The latter method has been devised in order to provide a compara¬ 
tively simple and relatively rapid means of measuring urinary adrenal 
cortical steroids and their transformation products. The limitations 
of interpreting the urinary excretion products in relation to hormones 
released by the adrenal cortex are fully appreciated. It has long l>een 

con- 
con- 
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recognized that corticosteroids are found in the urine largely as 
jugates and therefore the measurement of total urinary corticoid 
tent appeared to la* more logical than the determination by stan 
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int'iisiimiU'itLs of tli*‘ snmll (|uaü<ity of mu-onjiifíat^d fm* steroid fnie- 
tion. Butanol has therefore been employed as the extraelui^ solvent. 
The resultant extract is purified with solid sodium carbonate, dried 
with anhydrous sodium sulfate, and colorimetric measurement of the 
extracted cortieoids performed. For the latter purpose the phenyl- 
hydrazine-sulfuric acid reaction of Porter and Silber has been applied 
to the butanol extract ( refs. Í and ‘J). 

The method described possesses the following advantages: (1) Its 
rapidity in comparison to standard methods recommends its use in 
clinical studies. (‘2) The phenylhydrazine-sulfurir acid reaction em¬ 
ployed has been demonstrated to he comparatively specific for those 
corticosteroids possessing an hydroxyl function at the 17-carbon atom 
of the steroid nucleus. The latter compounds are represented chemi¬ 
cally by cortisone and hydrocortisone (Compound F). This is par¬ 
ticularly fortunate since hydrocortisone is currently considered to l>e 
the primary natural secretory product of the adrenal cortex. (ÍÍ) By 
extraction of urine with doroform prior to butanol extraction, it is 
possible to measure simultaneously both the free and conjugated frac¬ 
tions of the total urinary corticosteroids. This is obviously useful 
in the study of those metabolic reactions involved in the conjugation 
of adrenal cortical hormones. 

In order to evaluate adrenal cortical activation by endogenous 
AC III under conditions of stress, varying quantities of ACTH have 
been administered intravenously to normal subjects and the magni¬ 
tude of adrenal response measured by changes in the level of circu¬ 
lating eosinophils and changes in the urinary output of 17-hydro.xy- 
corticoids. A 4-hour jjeriod of At'TII infusion was selected arbi¬ 
trarily to correspond with periods of stress of approximately similar 
duration. These studies have led to the following findings: (1) 

V There exists a maximal quantity of ACTH which can effectively 
stimulate the adrenal cortex within the 4-hour period of study. Â 
near maximal adrenal cortical response is produced by the intravenous 
infusion of ACTH at a rate of one to two units per hour. On the 
ot her hand, an increase in 17-hydroxycorticoid output and a significant 
fall in circulating eosinophils has been consistently observed when 
only 0.25 unit of ACTH per hour was administered (fig. 1)'. These 
studies would suggest that when a fall of approximately 50 percent in 
circulating eosinophils is observed as the result of adrenal cortical 
activation a significant rise in urinary 17-hydroxycortieoids should 
occur. On the other hand, if a fall of 50 percent in circulating 
eosinophils occurs in the absence of an appreciable rise in 17-hydroxy¬ 
corticoid output, one is justified in assuming that the eosinopenia is 
mediated at least in part by factors other than an augmented level of 
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WMI-ltOWI IO»IWOI*WW. âWO COWTICOIP WH^ONtl TO iMTWAVKWOUi ACTM 

F lovRK 1. Eosinophil und 17-hydroxycortlcold values represent changes occurring 
during 4-hour intravenous infusion of ACTH. 

3''> 

adrenal corticosteroid secretion./ (2) The duration of adrenal cortical 
stimulation is of primary importance in determining the ultimate level 
of adrenal cortical hormone secretion. Thus the intravenous infusion 
of 15 to 20 units of ACTH over a period of 8 hours or longer produces 
near maximal activation of the adrenal gland. This is important 
since it signifies that relatively small quantities of ACTH secreted 
continuously for a prolonged period may elicit a far more intense 
level of adrenal cortical secretion than even massive dooes of ACTH 
acting for a brief interval. For this reason one might anticipate that 
a moderate but prolonged stress would produce a greater increase in 
adrenal secretory processes than a more intense stress of relatively 
short duration. 

2M218—N-S 
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The administration of epinephrine to normal subjects is capable of 
producing a significant degree of eosinopenia. It has been postulated 
that the eosinopenia induced by epinephrine is mediated via the 
pituitary-adrenal system. That the adrenal cortex is not essential for 
thisreaction is demonstrated by the frequent occurrence of a significant 
degree of eosinopenia f-Lowing the administration of epinephrine 
to patients who have undergone a complete bilateral adrenalectomy. 
This is confirmed by the consistent observation that the fall in eosin¬ 
ophils resulting from the administration of epinephrine is not ac¬ 
companied by a significant rise in tin1 urinary excretion of 17-hydroxy- 
corticoids (ref. 2). It must therefore be concluded that, in man at 
least, the eosinopenia produced by epinephrine is not dependent upon 
an incivase m the level of adrenal cortical hormone secretion. 

It is of interest to note, furthermore, that certain significant physi¬ 
ological differences lad ween the production of eosinopenia by epine¬ 
phrine and ACTII may he demonstrated. In normal subjects, for 
example, epinephrine is most effectitve in eliciting an eosinojienic 
response when infused rapidly intravenously. A prolonged inf don 
of an equivalent dose, on the other hand, may fail to induce a signifi¬ 
cant fall in the level of circulating eosinophils. These observations 
contrast with the studies on ACTII described above. 

It is also of interest to note that whereas the eosinopenia produced 
by ACTH and epinephrine are additive, the combined infusion of the 
two hormones produces no greater rise in urinary 17-hydroxycorticoid 
excretion than that obtained with ACTII alone. This may be consid¬ 
ered further evidence that the fall in eosinophils produced by epine¬ 
phrine is not mediated via increased activation of ACTH. However, 
these experiments do not eliminate the possibility that part of the 
epinephrine effect may lie brought about by enhancement of the 
activity of adrenal steroids themselves. 

It is therefore clear that mechanisms for producing eosinopenia 
exist which do not depend upon an increased level of pituitary adrenal 
function. On the other hand, adrenal cortical stimulation as evi¬ 
denced by a rise in the urinary output of 17-hydroxycorticoids is con¬ 
sistently accompanied by a significant degree of eosinopenia. The 
significance of these conclusions may be illustrated by the results 
obtained when normal human subjects are subjected tu graded levels 
of exogenous stress. (I) The exposure of normal human subjects to 
anoxia culminating in a brief period of unconsciousness at an approxi¬ 
mate altitude of 27,000 feet, has been demonstrated to result in an 
average eosinophil fall of 30 percent, without an appreciable rise in 
urinary 17-hydroxycorticoid content. Therefore, in spite of the in¬ 
tensity of this brief exposure to stress and despite the occurrence of an 
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eosinopeniii of bonlorlim* significance, it is evident that the equivalent 
of 0.25 unit of ACTH was not secreted as the result of the stress. (2) 
The exposure of normal human subjects during a 4-hour period to an 
environment of 4° C resulted in a fall of eosinophils of almost 50 
percent, approximating that produced in many normal subjects by 
the 4-hour intravenous infusion of somewhat less than 1 unit of ACTH 
per hour. No significant rise in the output of urinary 17-hydroxy- 
corticoids occurred, however, and it must be concluded that the 
eosinopenia was produced by mechanisms other than a measurable 
increase in the level of adrenal cortical secretion. (3; Patients under¬ 
going major surgery have consistently exhibited an almost complete 
disappearance of eosinophils from the circulation and a marked rise 
in the level of urinary 17-hydroxycorticoids approaching that 
produced by the continuous intravenous infusion of ACTH in quanti¬ 
ties known to produce near-maximal adrenal cortical activation. 
Thus under conditions of major stress unequivocal evidence for 
adrenal cortical stimulation may Ik* elicited. 

Finally, it is of major interest to consider the potential fate of 
adrenocortical hormones under normal conditions and during periods 
of exogenous stress. Therefore, in order to ascertain whether a signifi¬ 
cant degree of “utilization” of circulating adrenal cortical hormone 
occurs under conditions of stress, the following procedure has been 
employed. Patients with Addison’s disease, in whom no endogenous 
source of adrenal cortical hormones exist, have been studied during 
conditions of stress while receiving a constant dose of crystalline 
cortisone or hydrocortisone by continuous intravenous infusion. In 
repeated studies no appreciate difference in the urinary output of 17- 
hydroxycorticoids under conrol conditions and during surgical op¬ 
eration has been evident. While alternative explanations are possible, 
the imposition of exogenous stress need not materially alter the normal 
pathway of adrenal cortical steroid degradation and disposal. 
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Discussion' and Questions on Papers by Dr. Levine and Dr. Thorn 

Question, I would like to ask Dr. Thom about those experiments in 
which individuals were exposed to cold and to rain. How were they 
conducted ? Was the control period early in the morning and then the 
stress period the next 4 hours immediately following that! 
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Dr. Thorn. Yes, the 4-hour control period in those particular ex- 
jjeriments was earlier in the same day as the experiments. We do 
have measurements of many of those individuals and of others in the 
corresponding 4-hour periods throughout the day, and have made 
observations of the expected variation that we would get with this 
method over successive 4-hour periods. There is a diurnal variation. 
One can control this type of experiment in two ways; either getting 
a large enough change following the 4-hour control period to make us 
feel it was significant, or running the control and test in the same 
]>eriod on the same individual on subsequent days. It is true that in 
some instances where we failed to show a rise the diurnal trend might 
have been downward during that period, but I still feel that if we 
had good adrenal activation, it should have resulted in a measurable 
increase. 

The method that we have been using for the measurement of 17- 
hydroxycorticoids is dejamdent upon splitting the corticoid before 
making the measurement, and then carrying out the chromatography 
to further purify the extract. There is a rather definite diurnal varia¬ 
tion in these steroids, something which we have also reported. We 
find when we determine blood levels of 17-hydroxycorticosteroids that 
during the first 4 hours after awakening, when the persoif'W'first 
getting up and moving around, the blood levels of 17-hydroxycorti- 
eoids are approximately twice what they are during the rest of the day. 
Therefore, if you find levels which are about in proportion, it prob¬ 
ably means that there was not much additional stimulation resulting 
from the experimental procedure. 

Dr. Levine. I would like to emphasize something from my own 
experiments on dogs which is along the line of Dr. Thorn s work on 
the eosinophils and epinephrine, perhaps with a different interpre¬ 
tation. Bilaterally adrenalectomized dogs maintained on desoxycorti- 
costerone were, on the day of the experiment, acutely given epinephrine, 
and the eosinophils were followed every 2 hours. Epinephrine 
did not lower the eosinophils of the bilaterally adrenalectomized dog 
maintained on desoxycorticosterone, or at least if it did lower them 
the decrease was within the 20 to 25 percent which we consider insig¬ 
nificant. The initial eosinophil levels in these animals varied some¬ 
where betwfeen 000 and 1,000, so there was a good count. Four hours 
later an intravenous injection of hydrocortisone or cort isone was begun 
at a level which by itself did not lower the eosinophils at all signifi¬ 
cantly. If during this period of intravenous administration of hydro¬ 
cortisone, at least after the first hour, adrenalin was given at any 
point, the eosinophils promptly dropped CO to 75 percent. I wonder 
if you would agree that rather than having two mechanisms, there is 
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a possibility that the eosinophils fall because of responsiveness to a 
combination of cortisone and an effector system which is either adren¬ 
alin normally, or something else, or many such neural hormones 
together. I believe this is a cooperative effort rather than two sepa¬ 
rate systems acting to depress the eosinophils. 

Dr. Thorn. 1 agree. You notice that I very carefully said that 
our interpretation was that there is no evidence that epinephrine pro¬ 
duces éosinopénie action by increased ACTH output or by increased 
liberation of steroids. Certainly our epxeriments confirm yours of the 
additive effect. It is extremely difficult to do very much epinephrine 
work in an Addisonian or adrenalectomized patient without cortisone, 
and I think we have nothing to date that would exclude an additive 
mechanism in this éosinopénie effect. 

Dr. Dorfman. I would like to refer to two points that have been 
raised by Dr. Thorn’s excellent talk. First, on the question of the 
positive response with respect to the eosinophils and (he negative 
response with respect to the corticoids determined essentially by the 
method of Porter and Silber, I would like to suggest that compounds 
of the type of cortical steroids which may have an effect on eosinophils 
would not be determined by this procedure. So this would be an addi¬ 
tional explanation for this peculiarity in lesjionse. Further, it is 
theoret ically possible also to get no change in eosinophils, but a change 
in the corticoids by this method with substances of the type of com¬ 
pound F. Now of course at the moment we give compound F a minor 
role, but we do not know what modifications in production with re¬ 
spect to the various constituents may occur under different conditions. 

Secondly, I would like to talk about tbe subject of the 17-ketoste- 
roids being an index of adrenocortical function. Dr. Thorn has shown 
that after cortisone or hydrocortisone relatively small changes in 17- 
ketosteroids occur. However, as I take it, that was in normal sub¬ 
jects that had adrenals. Under such conditions it is entirely possible 
that the metabolites of cortisone or hydrocortisone of the 17-keto- 
steroid variety are, in effect, produced in relatively large amounts, 
but that the total value does not appear to increase greatly because of 
the original endogenous production. However, in our experiments 
we have demonstrated that the endogenous production, as measured 
by the C~19 compounds no longer having oxygen substitution at 11, 
essentially ceases. Therefore, a new type of 17-ketosteroid appears 
and actually may be an excellent measure of corticoid production of 
particular kinds. Thus, by having a differential analysis of 17-keto- 
steroids, one cannot only get an indication of the total amount but of 
the type of compounds being produced by the adrenal at any par¬ 
ticular moment. In other words, the adrenal cortex produces a variety 
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of compounds. We have compounds of the Ci9Oä variety which pro¬ 
duce in metabolism a group of substances—two, in effect, audrostone 
and etioeholanotone—which have C^O, metabolites. On the other 
hand, we have from cortisone and especially from hydrocortisone one 
compound—11-oxygenated etioeholanotone—which is in effect a more 
sjHîcilic measure of the cortisone and hydrocortisone produced in the 
organism. A small amount of this originates from CV )2 compounds, 
but in the main the metabolism of cortisone and hydrocortisone is 
reflected in a change of excretion of this particular C,B compound. I 
believe, as we go along in time, when the individual ketosteroids are 
analyzed we will be able to get a better measure of the endogenous 
production of these compounds. 

Dr. Browne. First of all, I agree with Dr. Levine about the neces¬ 
sity for, after having made a synthesis, now thinking of re-analyzing 
that synthesis; in other words, in terms of the different effects, as well 
as the common effects, which occur :n the body under stress. 

Secondly, with regard to Dr. Levine's statement that in prolonged 
starvation in experimental animals, the fall of blood sugar and the 
terminal nitrogen rise may be associated with pituitary failure, we 
have only one observat ion in man which seems to me, in this particular 
instance, perhaps not to agree with that view. This was a patient 
who had a carcinoma of the stomach with recurrence and obstruction; 
he had lost a large amount of weight and was down to C7 pounds. He 
showed a terminal rise of nitrogen at relatively constant nitrogen in¬ 
take of intravenous amino acids, but he also showed a very marked 
rise of gluco- or 17-hydroxyeortieosteroids and of his ketosteroids, 
paralleling this rise in nitrogen. There one would certainly feel that 
the adrenal had beim activated, but it is hard to see how that could 
hapi>en in the presence of a nutritional destruction of the pituitary. 
That, however, is only one instance. 

Dr. Thorn’s excellent paper brings to mind a point which Dr. Levine 
raised, which Dr. Ingle has emphasized so much, with regard to what 
could lie called the permissiveness, or as Dr. Mirsky puts it, the respon¬ 
siveness of cells to a “maintenance amount” of the adrenocortical hor¬ 
mones. I would like to unite that with Dr. Thorn’s closing remark 
about utilization, anil to express the view that while it is true that the 
cells are primary and can do these things in the absence of the regula¬ 
tory mechanisms of the endocrines, or in the presence of a very small 
amount of them, it is not true that they cannot do them more readily 
in the presence of an increased amount. Furthermore, with regard 
to utilization, Dr. Thorn has shown pretty clearly that there is no al¬ 
teration in the excretion products which he measures, and has clearly 
stated that there is a 60 percent amount which is not detectable. I 
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would also point out that with regard to the word “utilization,” per¬ 
haps it might 1)6 better, as he did a little later, to think of this ns the 
same pathway as metabolism. In the case of progesterone-preg- 
nanediol, we used to think that the conversion to pregnanediol was an 
indication of “utilization” in the sense that cells of the uterus or 
whatever it was had been occupied or influenced by that material. It 
is perfectly possible that the adrenocortical hormones act upon the 
cells without necessarily altering the pathway of metabolism which 
would lead them to Ih> detected as 11-17-hydroxysteroids. I would 
like to emphasize, as Dr. Thorn said in the last part of his talk, that 
because there is no demonstrable alteration in 17-hydroxycorticoid 
excretion, this does not mean that there is not an area of increased re¬ 
quirement at certain periods of time during these stress procedures. 
With experimental data one can show that metabolic performances 
can go on in the absence of such changes in metalndite excretion. 
Therefore we should not jump to the conclusion that because these 
studies show quite clearly that in certain stresses these alterations do 
not occur, under certain circumstances there is not necessarily an in¬ 
creased requirement for the hormone by whatever way it is used up. 

Finally, I would like to ask Dr. Thorn if there is any evidence of 
synergism between the 11-17-hydroxysteroids and adrenalin in their 
action on eosinophils? Can you show that the two together quanti¬ 
tatively have more effect than either one alone? 

Dr. Thorn. Our experiment was a little different from Dr. Levine’s. 
We gave a dose of epinephrine intravenously that was not great enough 
to cause an eosinophil fall, and adding that to a standard dose of 
ACTH, obtained a much greater fall than the ACTH alone would 
produce. I would assume that that was synergism or additive effect, 
since the amount of hormone administered itself did not produce that 
change. 

I would like to say with reference to Dr. Nelson’s earlier remark, 
that I think his methodology is probably more sensitive than ours. I 
would certainly agree with him that one can show some increase in 
some of these stresses, my only point Wing that an increase for the 
stress in terms of the magnitude of our previous thinking just did not 
occur. In terms of ACTH and cortisone, as we have used them clini¬ 
cally, we would expect to find a really good increase in these measure¬ 
ments, and when we do not it makes us a little cautious in interpreting 
the quantitative aspects of participation. 

U 
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EXPERIMENTAL STUDIES ON THE PITUITARY- 
ADRENOCORTICAL SYSTEM IN SITUATIONS 
EVOKING STRESS* 

Hudson Hoadland, 1*h. I). 

In a study of 250 normal men and 250 normal women ranging in 
age from 20 to 92 years, Pineus and his collaborators at the Worcester 
Foundation have shown that while resting 17-ketosteroid excretion 
falls fairly steeply from the fourth decade on, the output of corticoids 
maintains a remarkably constant level through the eighth decade. 
While the diurnal rhythm of steroid excretion flattens with age, 
adrenal responsivity to stress and to injected A(TH measured in 
terms of percentage changes from resting levels of urinary 17-keto- 
steroids, corticoids, Na, K and uric acid and also percentage change's in 
lymphocytes display relatively little decline with advancing years. 
Adrenal nnresponsivity thus does not seem to be an important factor 
in the normal ageing process. 

Studies carried out during the war by a group of vis at the Worcester 
Foundation have demonstrated that a variety of work-a-day stresses 
enhance the output of hormones from the adrenal cortex. Thus we 
found in an investigation of a group of Army pilots quantitative 
relationships between fatigability as measured by prolonged pur- 
suitmeter performance and increases over control resting levels in the 
excretion of 17-ketosteroids, brought about as a result of the stress. 
In the course of these studies we found that the least fatigued and 
most competent performers display the smallest percentage increase of 
17-ketosteroid output. Excessive jvereentage outputs of 17-ketoste- 
roids following the stress were fourni to W associated with the less 
adequate performers in these tests. It was us if the efficient performers 
needed to call upon their adrenals to a much lesser degree than the 
less competent performers. 

A recent investigation has confirmed these findings. A study by 
Austin Berkeley was made on men undergoing a frustrating psycho¬ 
logical task. Those men whose aspiration level of performance was 
most realistically adjusted to their actual performance levels ah wed 

•Abatmrt of |irt*»rtitnl HI March Hina, 10 Ihr S)ni|H)iilom on S«n*»., Army MdllnU 
Servie« Oradunt* School, Walter Recti Army Medical Center, Waahlntfon, D. C. 
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minimal adrenal stress responses compared to others undergoing the 
test. 

We have also found that adrenal cortical activity is enhanced by 
flying airplanes, by the taking of oral or written examinations, the 
operation of machines requiring precise psychomotor coordination, 
and submarine escape practice using the Momson lung. A method is 
described for comparing the stress of different kinds of tasks in terms 
of adrenal responsivity. 

The paper concludes with a discussion, of variables reflecting adre¬ 
nal function in relation to stress tests. We consider that percentage 
changes in urinary potassium and to a lesser degree in sodium, deter¬ 
mined by flame photometry, may serve for rapid and useful assays 
of adrenal responsivity where more elaborate analyses are not ex¬ 
pedient. These conclusions are bused on the comparative effects of 
injected adrenal cortical extract, of injected ACTH, and of stress 
tests on a number of the variables reflecting adrenal cortical stimula¬ 
tion. 
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ADRENALIN AND NORADRENALIN IN VARIOUS 
KINDS OF STRESS* 

U. S. vi in Eri.KR, M. 1). 

The relations of adrenalin and noradrenalin to stress may be re¬ 
garded as primarily concerned with: 

1. The possibility of a release of ACTH and cortical hormones by 
the catechol amines. 

2. The éosinopénie response to catechol amines, independently of 
ACTH. 

.‘1. Alterations in the production of catechol amines in conditions of 
stress. 

4. The interrelationship between formation and actions of ACTH, 
cortical hormones, and catechol amines. 

Selye introduced in 1937 the fundamental concept that a large 
variety of stressors act over a tinal common path, represented by the 
pituitary-adrenocortical system. How this system is activate«! is still 
incompletely elucidated. An important approach to the solution of 
this problem was made by Vogt (ref. 1) who found that adrenalin 
was capable of releasing cortical hormones and by Long and Fry 
(ref. 2) who showed that this effect can be mediated by the primary 
release of ACTH. 

In the rat the capability of adrenalin to activate the liberation of 
ACTH seems to lie considerable and the unusual sen amty of this 
mechanism has been pointed out by tlerschberg, Fry, Brobeck and 
Ix»ng (ref. 3). They found that even a «bise of 0.04 meg./kg./min. 
in the rat was effective when administered intravenously for (»0 min., 
while 0.08 meg./kg./min. was ade<|uate to cause a eonsklerable deple¬ 
tion of adrenal ascorbic acid and cholesterol as a sign of release of 
cortical hormones when given for half that time or when infused 
intraperitoneally for 1 hour. This action «>f adrenalin was absent 
in hypophysectomized animals, indicating that the effect was due to a 
release of ACTH. 

Increased amounts of ACTH in blood or body fluids after adrenalin 
have also been demonstrated directly (refs. 4 and f»). 

*PrM«nt«d 1« March 1»53, to Ihr Sympoiilum on Birr»«, Army Mrdlral ttarvlc* (liaduat* 
School, Waltor Rrcd Army Medical Center, Washington, D. C. 
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The depressunt udion of adrenalin on the number of eosinophils in 
the blond (ref. <>) was at first thought to indicate a release of ACTH 
since this agent causes eosinc»|w*nia (ref. 7). Since the adrenalin 
eosinopenia also occurred in Addisonian patients and in bilaterally 
adrenaleetornized man (ref. (» and 8) it apjieared less likely that this 
effect was mediated by a release* of ACTH. Hence the eosinophil count 
seems to la* of limited use for obtaining information about the activity 
of the anterior pituitary, as jeointed out recently (ref. 9 and 10). 
Also on other grounds the capability of adrenalin in physiological 
doses to release ACTH in man has been questioned (ref. 11, 12, and 
13). Although Wolfson (ref. 14) obtained striking clinical improve¬ 
ment with doses of adrenalin of the order of 1 mg. per hour of a 
long-acting preparation in combination with a sympatholytic agent 
in several cases where large doses of ACTH were necessary to cause 
similar effects, he doubts that endogenous adrenalin may act in this 
way. The failure of adrenalin to increase the 17-hydroxycorticoid 
excretion in urine in doses of 1 to 3 mg. over a period of 4 hours, 
(ref. 12) which is readily achieved by small doses of ACTH, is obvi¬ 
ously difficult to reconcile with the idea that adrenalin i« an important 
factor in releasing ACTH in man. 

The effect of noradrenalin on the ascorbic acid of the suprarenals 
was first studied by Nasmyth (ref. 15) in the rat. From his figures 
it can be seen that noradrenalin has only about one-fifth of the activity 
of adrenalin. This finding has subsequently been confirmed by others 
(refs. 16, 17, and 18). Also with regard to the éosinopénie or lym¬ 
phopénie effect noradrenalin was found to be many times less active 
than adrenalin in man, rat and mouse (refs. 19 through 23). In a 
case of pheochromocytoma of the noradrenalin type a complete 
absence of blood eosinophils was observed, however (ref. 24). 

Most of these authors have expressed the view’ that noradrenalin 
probably plays an insignificant role in releasing ACTH biologically. 

Although the éosinopénie effect of adrenalin and noradrenalin is 
apparently no reliable indicator of an ACTH release as believed 
earlier, it may well be related to the eosinopenia observed in stress. 

The éosinopénie response to stress (ref. 25) might therefore result 
as a consequence of release of both ACTH and of catechol amines, in 
tl»e latter case even independently of ACTH. Spiers and Mayer (ref. 
26) found that adrenalin caused no eosinopenia when given to adren- 
alectomized mice, but after hypophysectomy, both stress and adren¬ 
alin can elicit some éosinopénie response, though smaller than that 
caused by ACTH. After hypopyhsectomy in man, however, Luft and 
Olivercrona (ref. 27) did not find eosinopenia after 0.3 mg. of adren¬ 
alin ; ACTH in these cases produced a varying response. 
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After stalk transaction in mice the ACTII-releasing effect of 
emotional stress stimuli or 0.(5 meg. adrenalin intraperitoneally, 
studied by the lymphopimic response, was mpornrily abolished but 
returned within *2 weeks corresponding to the regeneration of hypo¬ 
physial portal vessels (ref. 27). A direct effect of adrenalin on the 
ACTH-producing cells in pars distalis was not observed. 

Under certain conditions the anterior pituitary still seems to re- 
spond to adrenalin when devoid of its nervous and vascular connec¬ 
tions with the hypothalamus. Thus McDermott, Fry, Hrobeck and 
Ijong (ref. 28) showed that subcutaneous injection of 0.02 mg. adren¬ 
alin per 100 gm. rat in hypophysectomized animals with the hypo¬ 
physis grafted into the anterior chaml>er of the eye caused a conspicu¬ 
ous fall in the eosinophils (4(5 ± 3 percent), but not after removal of 
the grafted eye. In this case it would seem that adrenalin directly 
stimulated the «•ells of the anterior pituitary to release ACTII. Sim¬ 
ilar results were obtained by Fortier (ref. 2!)). On the other hand, 
Vogt (ref. 1) maintains that adrenalin may stimulate the adrenal 
cortex directly. 

Simms, Pfeiffenberger an 1 Ueinbecker ( ref. 30) state that complete 
denervation of the neurohy|Kiphysis in dogs abolished the eosinopenia 
after adrenalin. They offer an elaborate theory for the explanation 
of these results, involving inhibition of the neurohypophysis, which 
in its turn should induce the anterior hypophysis to increased activity. 
These experiments, however, do not exclude the possibility of adren¬ 
alin acting on some parts of the hypothalamus from which the effect is 
mediated Immorally as suggested for emotional stress by (¡root and 
Harris (ref. 31). 

It would 1* hard to accept the hypothesis of Simms, rt al., unless 
it can be shown that interruption only of the nervous paths in the 
infundibular part of the neurohypophysis abolishes the éosinopénie 
response after adrenalin. In their ex|jeriments the denervation also 
includes an interruption of the neurohumoral connections, the im¬ 
portance of which have been emphasized by G root and Harris. 

Colfer, Gr<H)t and Harris (ref. 32) reported that while emotional 
stress produces lymphopenia (ref. 33) via the hypophysis and the su¬ 
prarenal cortex, adrenalin injected intravenously in rabbits did not 
have this effect in the majority of animals. This is in some contrast 
with the recognized ol>ser vat ions in other animals anti man. On the 
other hand, the results from adrenal denervation clearly show that 
the suprarenal medulla is not necessary for producing the release of 
ACTH as a result of emotional stress. 

That repeated stimulations with adrenalin result in a progressively 
diminished éosinopénie response has been noted (refs. 30 and 33). 
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Also the response to adrenalin can lie blocked by a syrnpathicolytic, 
dihydroergotamine (ref. .'Î4). 

While adrenalin apparently can exert a direct stimulatory effect 
of the anterior pituitary cells releasing ACTH, at least in certain 
animals, a mediation by some structures in the hypothalamus might 
also come into play. This is indicated by the electrical activity in the 
posterior hypothalamus after adrenalin and stressful stimuli as found 
by Porter (ref. 35) and by the experiments of Ciroot and Harris 
(ref. 31) who elicited signs of ACTH release after electric stimula¬ 
tion of the posterior pituitary. 

The éosinopénie response to stress appears to be elicited in more 
than one way. Fortier and Selye (ref. 3<i) thus have shown that 
severance of the hypothalarno-hypophyseal pathways does not pre¬ 
vent eosinopenia resulting from surgical trauma or cold (conñrmed by 
Barrnett and Greep) (ref. 37), while the effect of immobilization or 
sound (ref. 29) or emotional stimuli (ref. 31) depends on a con¬ 
nection between the hypothalamus and the anterior pituitary. In 
demedullated animals insulin histamine and cold (ref. 38) or emo¬ 
tional or surgical stress (ref. 39) still may release ACTH as measured 
by the fall in adrenal ascorbic acid. 

On the other hand, hemorrhage, general excitement, and insulin 
coma did not cause a lyniphojienie response in adreno-demedullated 
rats (ref. 40). The authors concluded that under these stress condi¬ 
tions an increased secretion of adrenalin is normally produced, fol¬ 
lowed by an increased discharge of adrenocortical hormones. Hypo¬ 
glycemia appeared to induce some ACTH secretion even in the ab¬ 
sence of the adrenal medulla. Also after artificial increase of body 
temperature in rats it was found that the suprarenal medulla was 
unnecessary for the development of eosinopenia, lymphopenia, and 
neutrophilia (ref. 41). 

From this and other evidence it appears that stress may release 
ACTH and cortical hormones by a nervous mechanism independently 
of the suprarenal medulla. Whether noradrenalin liberated from 
the nerve endings might contribute to the eosinopenia, etc., in the 
absence of the suprarenal medulla does not seem to have been satis¬ 
factorily proved or disproved. According to Groot and Harris, 
ACTH cun be released by neural control via the hypothalamus and the 
hypophysial portal vessels of the pituitary stalk. The nature of the 
transmitting agent is, however, unknown. 

The finding by Hume (ref. 42) that extracts of the hypothalamus 
are capable of producing good éosinopénie responses in normal ani¬ 
mals and also in animals whose hypothalamic lesions render them 
incapable of responding to any of the stressing agents tested, may be 
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explained by the presence in this part of the brain of adrenalin or 
noradrenalin. This has in fact been shown by Vogt (ref. 43) and 
confirmed by Euler (ref. 44). Also the hypothalamus contains hista¬ 
mine (ref. 43) and substance 1‘ in high concentrations, as shown by 
Pernow (ref. 4t>). It is not yet possible to make any statement as 
to the physiological significance of these findings, but it seems worth 
while considering locally lilierated noradrenalin as a candidate for the 
hypothet ic t ransmit ter. 

Figur«* 1 is an attempt to illustrate some of the possible pathways 
for the release of ACTH, cortical hormones and catechol amines in 
conditions of stress. 

Selye states with regard to the principal pathways of the stressor 
effects that they act, in part, dir«*ctly on the target and, in part, in- 
directly through the pituitary and adrenal. The pathway by which 
the stressor stimulus travels to the anterior pituitary and causes a dis- 

(5) Corticoids 

® Adrenaline 

® Noradrenaline 

Fiocrk 1. HtrciuUiig MtltnuU may releu we catechol nmitiex (reía. 1 and 7) and 
ACTII (ref. 2) via hyimthnlainic structure*. Non, Jrenalin ia releiiMcd from 
adrenergic nerve endings (ref. 7) and/or from the «drenai medulla (ref*. 0 
and 7) ; adrenalin (ref. (J) I* released from the adrenal medulla. The catechol 
amines may on some oconal««« act on the adrenal cortex (ref. I), the ACTH- 
producing cells In pars distalls (ref. 3). or hypothalamic structures (ref. ft). 
Corticoids (ref. Ö) are released tty the ACTH (ref. 8). 
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c lmrpt* of ACTH i s des('ri 1)0(1 ns unknown. Of the possible mechanism 
for this signal Solve montions adrenalin discharge, release of hista¬ 
mine-like toxic tissue metnbolities, nervous impulses or metabolic 
deficiencies such as hypoglycemia. 

Long and Fry were the first to point out “that many of the cir¬ 
cumstances associated with the release of ACTH are those which for 
many years have l»een known to lie also associated with an increased 
degree of activity of the autonomic nervous system and a concomitant 
release of epinephrine. It was suggested, therefore, that epinephrine 
i* an important factor in the activation of ACTH secretion and may 
well serve as the trigger mechanism by which adequate amounts of 
adrenal cortical hormone are rapidly made available for the bodily 
needs of the moment.*’ Though adrenalin may not cause any appreci¬ 
able release of ACTH in man, as indicated by recent observations, the 
question still remains whether adrenalin and noradrenalin are part 
of the defense mechanism active in conditions of stress. 

In order to find an answer to this question it is apparently of pri¬ 
mary importance to have some method to measure the production of 
these catechol amines. The adrenalin and noradrenalin concentra¬ 
tions in blood can, with the methods available at present, only be de¬ 
termined in exceptional cases, such as in pheochromocytoma (ref. 47). 
However, in animal experiments it can lie determined in the suprarenal 
venous blood, even without anesthesia. 

Using the method of assay of catechol amines in suprarenal venous 
blood, it has been shown that during certain afferent stimuli (ref. 48) 
and during hypothalamic stimulation (ref. 49) the secretion of ad- 
renalin is greatly increased. 

Even for noradrenalin the secretion under stressful stimuli may be 
considerably increased. If the resting noradrenalin secretion of the 
cat is estimated at 0.06 meg. kg./min. (ref. 50), the secretion under 
st ressing stimuli may lie readily raised to I meg./kg./min. 

Using the indirect method of estimating catchol amine excretion in 
urine ( ref. 51 ) it has lieen possible to compare the output in conditions 
of stress and the excretion figures obtained from constant infusion at 
known rates of adrenalin and noradrenalin, the action of which can be 
direct ly tested. 

Some data are available from such determinations pertaining to 
histamine injection, heavy muscular work, surgical trauma, hypo¬ 
glycemia, myocardial infarction, and pneumoencephalography. 

The following table shows the urinary excretion of adrenalin and 
noradrenalin during varying conditions of stressful nature, and for 
comparison, the output after infusions of adrenalin, noradrenalin, and 
histamine in man. 
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Table I 

('oixlltlnn 
Adrenalin | Noradrenalin 

oui put in urine output In urine 
mcft./uiln. ] mcf./niln. 

Keference 

Normal, rest (basal). . 
Infusion adr. 15 mcR./min__ 
Infusion adr. 7 meg./min . 
Infusion noradr. 15-"-__ 
Heavy muscular work.. 
Insulin hypoglycemia. 
Surgical trauma.. 
Myocardial infarct... 
Histamine 0.5 mg. s. c. 
Pneumoencephalography... 
Pilots during flight. 

0.002. . 0.02. ... 
0.15-0.30 .... 
0 to . 

n.... . 
n. 

n. 
0 10. 

0 30 .. 
0.40. 

0.03-0.09 .... 
Irregular_ 
n -.. 

n. 
0.05-0.10. 
0.05-0.15.. 

0.05 (max.).. 
0.03 (max.)... 
0.01-0.04. 

n _ _ . ......... 
n. 
n__ 

(14) 
(52) 
(52) 
(53) 
(54) 
(55) 
(56) 
(57) 
(58) 
(59) 
(44) 

n. approximately normal. 

From the table it is apparent that during certain conditions of 
stress the adrenalin out [tut is of the same order as during infusion 
of an amount of adrenalin (0.1 to 0.2 meg./kg./min.) which is known 
to produce eosinojtenia and other responses characteristic for stress. 
A continuous excretion of 0.03 meg. adrenalin per minute may he taken 

Fiouas 2. 
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to correspond approximately to the threshold infusion of adrenalin 
in blood capable of inducing stress responses. As shown in figure 2, 
a certain parallelism is observed in the urinary excretion of adrenalin 
and 17-keto-steroids in pneumoencephalography (ref. 59). 

1/ Whether noradrenalin would occur in blood during stress in such 
concentrations as to cause eosinopenia is less clear, but this hardly 
seems to l«1 the casi» except in conditions involving cardio-circulatory 
stress. If it 1h» assumed that a concentration five times higher than 
that of adrenalin is needed in order to elicit an éosinopénie response, 
an output figure of 0.15 meg./min. might be considered as the thresh¬ 
old. One might thus conclude that during heavy muscular work 
and myocardial infarct ion tin» noradrenalin concentration in blood can 
be high enough to elicit some kind of alarm reaction. Therefore, al¬ 
though noradrenalin is much less active in this respect than adrenalin, 
it might, by virtue of its higher concentration in blood, be an active 
factor in certain stress conditions. 

Since heavy muscular work has been found to lie accompanied 
by a rather high output of adrenalin and noradrenalin, this particu¬ 
lar form of stress might call for some comments. Muscular work 
is not followed by an increased catechol excretion under ati 
circumstances. 

Wada, Seo, and Abe (ref. 00) were able to demonstrate that the 
catechol amine secretion from the supra renais in the unanesthetized 
dog was not increased ns a result of running unless the animal showed 
marked signs of fatigue. The amount of work was not in itself the 
determining factor. These findings agree with the results of Euler 
and Kellner (ref. 54) who measured the urinary output of adrenalin 
and noradrenalin in various degrees of muscular work in man in which 
the oxygen consumption was measured, and found, like Wada and 
co-workers, that there was no increase or very slight increase of the 
output if the work did not cause severe fatigue. In a trained subject 
the urinary output rose sharply only when the work caused an in¬ 
crease in the oxygen consumption up to about 4 liters per minute. 
In untrained subjects the output was markedly increased already at 
lower degrees of work, causing a similar state of fatigue. 

A practical implication of this seems to be that subjects with dif¬ 
ferent capacity for work, although otherwise healthy and in good 
condition, may develop greatly different degrees of stress from a given 
amount of physical work. This is of some interest, for instance, in 
military training and similar activity where there is sometimes a 
tendency to let all individuals do a uniform work. Since there are 
reasons to believe that repeated conditions of severe stress are harm¬ 
ful to the organism, this problem should be watched also from the 
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point of view of public health. The increase in urinary output of 
catechols in heavy muscular work may increase to alauit 10 times the 
normal, which holds for adrenalin as well as noradrenalin. 

It is known from experiments on the effects of insulin hypogly¬ 
cemia in man (ref. 55) that an output of adrenalin corresponding to 
that in muscular work causes not only markedly circulatory change 
but also considerable metabolic changes and, in all probability, a re¬ 
lease of ACTH and subsequently of corticoids. Heavy muscular 
work is also attended by signs of cortical hyjieruetivity. 

The origin of the catechol excreted in urine is partly the supra renais 
and partly the adrenergic nerves. This inference is drawn from 
exjM*rience on adrenalectomized patients, who stop secreting adrenalin 
but continue to secrete noradrenalin ( ref. til ). Since the noradrenalin 
output in muscular work is about 5 to 10 times as much as the adrena¬ 
lin, it ap|»ears likely that even the noi adrenalin exerts definite actions, 
for instance on the blood cells. 

In order to allow decisive conclusions as to th'' role of catechol 
amines in stress, it will lie necessary to collect more data on the action 
of known infusion rates of adrenalin ami noradrenalin and to de¬ 
termine the production rate during varying conditions of stress. In 
this way it might lie |>ossible to find a way of exerting some control 
of the stress response in addition to knowledge of the degree of stress 
during various conditions. Apart from heavy muscular work, it is 
of interest that surgical trauma, severe hypoglycemia, and pneumo¬ 
encephalography are accompanied by high excretion figures, condi¬ 
tions which are known to lie accompanied by eosinopenia in man 
(ref. 62). 

The effect on ACTH on the catechol amine distribution in the liver 
and the heart of the intact rat has been studied by Hökfelt (ref. 65) 
who found a decrease of noradrenalin in liver but an increase in the 
heart. Adrenalin, on the other hand, increased in the liver and de¬ 
creased in the heart. 

Luft and Euler (ref. 61) observed that the noradrenalin excretion 
after daily administration of ACTH in man (rheumatoid arthritis) 
was considerably lowered while the adrenalin output was unchanged 
or increased. A shift in the same directions was noted also after 
cortisone but not after DCA. 

The importance of corticoids for the response of various organs 
and functions to adrenalin and noradrenalin has been st udied in some 
cases. Thus Kurland and Freedherg (ref. 65) found a striking 
potentiation of the blmsl pressure response to noradrenalin within 
•24 hours after administration of 00 to 180 mg. ACTH daily or 
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150 to 200 mg. cortisone daily. This potentiating effect disappeared 
wit hin .‘HÏ hours after the omission of the hormone treatment. 

In prolonged conditions of stress an inadequate production and 
release of eortieoids may exert an unfavorable effect on the vaso¬ 
constrictor system, which normally acts by liberating noradrenalin. 
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BEHAVIORAL REGULATION OF HOMEOSTASIS* 

Clrt P. Richten, M. D. 

Wliut are the behavioral mediunisins that maiiituiii homeoetatsisf 
I am sure many of you asked yourselves that question when you saw 
the title of this paper. Let me try to explain. 

I shall £o hack to Claude Bernard (ref. 1). In 1859 he first spoke 
of the “constancy of the internal environment,” a now thoroughly 
familiar concept. He jaunted out the relative constancy of the salt, 
calcium, sugar, ami water content of the hioml and lymj)h, as well as 
the narrow limits within which the laxly temjierature of healthy mam¬ 
mals is maintained. But Bernard could not la*, very exjdicit concern¬ 
ing the physiological mechanisms involved in th's control. Cannon 
(ref. 2) develo|a*d Bernard's ideas, in accordance with the newer 
knowledge of jdiysiology and biochemistry; it was he who invented 
the term “homeostasis.” Like Bernard he was also a jihysiologht and 
his major interest centered in the physiological mechanisms involved, 
such as the significance of the parathyroid secretion in determining 
the calcium level of the blood. Stimulated by his knowledge of the 
bodily changes in fear and rage and by his studies on thirst and hunger, 
he became increasingly interested in the role of the animal itself in 
maintaining its own well-being. In his classical book, “The Wisdom 
of the Body,” he was mainly concerned, however, with the underlying 
physiological mechanisms, especially the influence of the autonomic 
nervous system. 

In more recent years, Selye (ref. 3) has extended the ideas of Ber¬ 
nard and (.annon into a concept of his own that now ajtjjears as the 
foundation for an all-inclusive enterprise called “Stress.” His in¬ 
terest is strictly physiological. He concerns himself with such stressors 
as hemorrhage, trauma, burns and shock, and the changes that they 
produce. Further, he believes that these various stressors may either 
produce disease or lie integrated constructively into the adaptation 
of the animal to its environment; the actual outcome in any given 
instance being largely determined by the capacity of the adrenocortical 
secretions to meet the emergency. 

1 f**'”*”1 ** l"M' to the Sjrmpoclum on StroM. Armjr Medical Servir* Graduate 
School, «alter Heed Army Mvdlral Canter, Waahlncton. D. C. Thla Hiveatlcatlon I« nov 
baini aupiHirted by the Medical Reaearrh and Development Board. 0«ra of the Rnraeon 
General, Department of the Army, under Contract No, DA -4» OOT-MD-m. 
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Wolff und his co-woikcrs (ref. 4). have also studied the reactions of 
the bodv to stress. 'I'hev invest ipited not only the iinmediate responds 
of the various orpins, but also the Ionj; term responses and the pos¬ 
sible consequent product ion of bodily disease. I n coni rast wit h Selye, 
who is interested s|H*citically in cellular injuries, these workers were 
primarily concerned with the consequences of overwhelming total-life 
situations; their studies have laid the foundation for much of the work 
that has been done in this area of psychosomatic medicine. 

All of these workers have concerned themselves primarily with the 
bodily changes that result from the breakdown of homeostasis as a 
result of stress, whereas we propose to contemplate some of the mecha¬ 
nisms involved in the effort made by the individual to maintain a 
constant internal environment under stress. In other words, we will 
consider the behavorial mechanisms involved in either avoiding or 
counteracting stress. 

To illustrate such mechanisms let me give a brief review of some of 
our own earlier studies made on rats (ref. 5). Needless to say, it is 
far easier to control the stresses confronting a laboratory animal than 
those in the lives of human beings. In these studies we investigated 
the rats efforts to maintain homeostasis in the absence of various of 
the physiological regulators normally involved in this process. 

For example, it is now well known that the sodium content of the 
blood is regulated by secretions from the cortex of the adrenal glands. 
When salt intake is low these glands lieconie more active and so con¬ 
serve salt; when the salt intake is high, they secrete less actively, al¬ 
lowing more salt to escape in the urine. When the adrenals are 
surgically removed, the urine contains excessive amounts of salt; 
blood sodium falls; and the animal promptly develops the manifesta¬ 
tions of adrenal insufficiency. In the rat, death follows in 4 to 18 
days if the food intake is limited to the stock diet and the fluid intake 
to water. However, if the rat is given access also to a 3 percent solu¬ 
tion of salt, it will voluntarily consume large amounts and thus main¬ 
tain blood sodium at its normal level and remain free from symptoms 
of insufficiency. Figure 1 shows typical records for adrenalectomized 
rats ( A ) without access to salt, and ( B) with access to a 3 percent salt 
solution. In other words, after the physiological mechanism for 
regulating the sodium content of the blood has been eliminated, the 
whole animal takes over the regulation. The specificity for sodium 
by this means of regulation was seen in experiments in which the 
adrenalectomized rats had access to an assortment of electrolytes in 
addition to sodium: magnesium, potassium, and calcium. They con¬ 
sistently increased their intake only of the sodium solution. 
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Fkh'rk 1. Typical nnoriln xhowing (A) that when an adrenahi'toini^tl rat «loe» 
not have nocen* to nnlt, it low* weight ami die* in n abort time; and (II) that 
when it ha* act*«** to a :i i*-rcent salt solution it continues to gain weight and 
remailla fret* from symptoms of Insufficiency. 

CALCIUM UASIATE 2A% 

35 

Fku kk 2. Typical reconl showing Incnwaod intake of calcium lactate (2.4 per¬ 
cent) solution of a rat after parathyroidectomy and decreased Intake after 
Implantation of a parathyroid to the anterior chamber of the eye. 
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Our m»xt cxprnnirntul (‘Xiunple deals with the inetaholism of cal¬ 
ci um and phosphorus. It is well known that the calcium and phos¬ 
phorus content of the blood and lymph arc regulated by secretions 
from Hie parathyroid glands. Removal of these glands results in a 
prompt decrease in blood calcium and an increase in blood phosphorus. 
If rats are kept on a low-calcium diet with access only to distilled 
water, they develop tetany and often die within 1 to 2 days. If, how¬ 
ever, they are given free access to a calcium solution, they promptly 
start drinking large amounts and consequently live and remain free 
from tetany. Figure 2 gives a typical record of the calcium lactate 
(2.4 percent) intake of a rat Indore and after parathyroidectomy. 

aiMtm 
Mm.* »iff mfêU 

Florin. 3. Typical record showing greatly Iwrenne«I water Intake of rat after 
an Injection of alloxan (200 ing./kg.). 
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After paratlivroidectnmy, rats reduce their intake of phosphate 
solutions. 

Another example deals with the maintenance of hlood su^ar levels 
within a relatively narrow normal ranjje. The sugar content of the 
Mood is regulated by the secretion from the Islands of Langerhans in 
the pancreas; removal of this gland results in a prompt and marked 
increase in Mood sugar. I'ancreatectomized rats or alloxan-treated 
rats, limited to their regular ration of water, quickly die. However, 
when given free access to water they drink huge amounts, thus ena¬ 
bling them to excrete large amounts of glucose and remain in good 
health. Figure !$ shows a typical record of the increased water intake 
that follows a single injection of alloxan. If instead of a mixed diet, 
pancreatectomized rats are offered fat, carbohydrate, and protein in 
separate food cups, in contrast with the intact controls, they take very 
little of the carbohydrate, meeting their energy needs through an in¬ 
crease fat consumption. Such rats drink less than rats not operated 
on, and are able to maintain blood sugar at levels compatible with 
life (ref. 6). 

Fioome; 4. Typical record allowing great!)' Increased water Intake after removal 
of tbe posterior lobe of the pituitary. 
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A further example concerns the regulation of water metabolism by 
(he secretion from the posterior lobe of the pituitary gland (ref. 7). 
Removal of the posterior lobe is always followed by a marked polyuria, 
and by death in a few hours if she rats are not given free access to 
water. When, however, they have free access to water, they drink 
very large amounts, in some instances twice their laxly weight |H*r day, 
thus preventing dehydration and enabling themselves to survive a 
normal life span in good health. Figure 4 shows a typical record of 
water intake of a rat before and after removal of the jjosterior lobe. 

That the temperature of the healthy body is kept within a very 
narrow range is well known. After thyroidectomy the temperature 
falls even when the room temperature is only slightly lowered. Re¬ 
ducing the temperature by as little as 10° F. below the normal level 
may result in a body temperature tint low to maintain life. When a 
thyroidectomized rat of either sex is given access to a roll of paper, 
it will pull off hundreds of feet for building a nest in which it is pro¬ 
tected from heat loss. Thus, a thyroidectomized rat can survive in 
even a quite low temperature. When body temperature is increased 
again as a result of feeding dried thyroid powder or injecting thy¬ 
roxin, rats build only small nests, or no nests at all. 

A quantitative study of nest-building activity was made by means 
of the cages and devices shown in ligure 5. A paper roll (absorbent 
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paper with a high degree of tensile strength) >4 inch wide and 500 
feet in length, moves freely around a metal axle, supported on an iron 
yoke. Each revolution of the roll was recorded on a cyclometer. 
Since the length of paper per revolution decreases as the diameter of 
the roll decreases, a scale was devised showing the length of paper for 
each revolution of the roll as the paper is dispensed. The end of the 
roll of paper is fed into the inside of the cage through a glass tubing. 
Figure <i shows a drawing of this apparatus in use. It shows how the 
rat builds itself a nest with the paper. 

The cyclometers are read every ‘24 hours ami at the same time all 
paper is removed. This means that the rat has to build a new nest 
each day. 

At ordinary room temperature a normal rat will use about 500 to 
1.000 cm. of paper jht day and then usually makes just a flat nest on 
which it can sit. Figure 7 shows a typical record. Here the ordi¬ 
nates show the length of pa|M>r in centimeters, the abscissas time in 
days. The ordinates also show room and laxly tem]>erature. At a 
i<K>m tem|H‘rature of 80°F. the rat used 750 cm. of paper on the aver¬ 
age, When the temperatura was dropped to 40° to 50°F. the rat used 
almost 6,000 cm. or about eight times as much as at room temperature, 
and the rat crawled inside of the nest and so covered itself on all sides 
with a thick meshwork of paper. Figure 8 shows a typical record of 
the rat’s reaction to the threatened lowering of body ternj>erature that 
follows thyroidectomy. Before thyroidectomy it list'd 700 cm. of 
paper per day, afterward it used about 4,000 cm. After feeding 
thyroid powder and so removing the threat, the rat quickly reduced 
the size of its nest to a normal size again. 

Piockk H. Drawing allowing aide view of cage and meaagr'.&g device, and of a 
rat engaged in building a nest. 
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Body teniporiitiire regulation is also under the influence of the hy¬ 
pophysis, probably indirectly through its control of the thyroid. 
After hypophysectomy the body temperature of a rat drops sharply 
and the animal dies when exposed to even moderately lowered room 
temperatures. However, if given access to nesting paper, hypophy- 
sectornized rats, like the thyroidectomized rats, construct nests for 
themselves in which they can maintain body temperature levels that 
aro at least compatible with life. 

Figure 9 shows a typical record of the nest building activity of a 
rat before ami after hypophysectomy. The ordinates show centi¬ 
meters of paper, body temperature, and body weight in grams; the 
abscissas time itt days. Preoperatively this animal used about 800 cm. 
of paper on the average; postoperative!y it used over :1,000 cm. 
Despite the protection from loss of heat made possible by the laige 
nests that the rat daily built for itself, body temperature was not 
maintained at its normal level. However, that the animal did suc¬ 
ceed in conserving enough heat to keep itself alive is shown by the 

Ftovu 7. Record showing incn-ane nest-building activity produced by a drop 
In external temperature. 
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ubserviition tliaL wlieii nesting pajKM1 was mi made available, 
b<Hly teiiijK*ratiire dropped t«j a low level ami the rat died. 

Some of the thyroideetomized and hypopbyaeetoinized rats used the 
entire roll of paper of óiHl feet each day, and built such large and well 
constructed nests, much like an oriole's, that the entire nest could la* 
picked up intact simply by inserting a linger in the entrance. 

Many other simi’ar observations could be presented, but these should 
suffice to make clear what is meant by bebavioral mechanisms for the 
maintenance of homeostasis. 

In an intact animal both liehaviorul and physiological mechanisms 
must ojierate, supplementing one another. For instance, when an 
animal finds itself in an environment that offers limited salt, the 
adrenals will secrete more salt-conserving hormone, while at the same 
time the rat will seek salt or final containing salt. When a rat or 
other animal finds itself in a cold environment, its thyroid will become 
more active, increasing the rate of metabolism and thus producing more 
heat. Various other mechanisms for producing and conserving heat 
will also come intooperation ; ami at the same time it will seek either to 
escape from the cold or search for means of conserving as much body 
heat as possible by covering itself with paper or other materials. The 
maintenance of homeostasis is thus doubly insured. 

^ 11 rious experiments can la* made on the basis of this concept. For 
instance, we are now studying the reaction of rats to cold tempera¬ 
ture« using blood ascorbic acid levels as measures of cold stress. 
Comparisons aie lieing made between rats that do and do not have 
access to nesting paper. 
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Ficit KK 9. Record Hhowing Increused ni'Kt buildlng activity of a hypo|diynecto- 
uiiscd rat ; alxo the failure of rat to mirvive after puia-r wax no longer available. 

Cannon observed that the various physiological processes can be 
overwhelmed; they can age or become hyper- or hypo-active. Selye 
has greatly elaborated this asjieet. Behavioral mechanisms un¬ 
doubtedly also are subject to breakdown changes with age as well as 
through other pathological influences. From our dietary self-selec¬ 
tion experiments in rats we can list a number of different ways in 
which behavioral mechanisms may fail: 

1. Sensory Defect*. When the ability to taste is eliminated by sec¬ 
tioning of the taste nerves, udrenaleetomized rats do not drink more 
salt solution than before operation. Presumably they cannot dis¬ 
tinguish between plain water and the salt solution, and consequently 
die in 5 to 1H days, as they would have without access to the added 
salt. Intact rats can readily be killed with poisons that have no 
taste (ref. 8). 

2. Habit* and Conditioning. After rats have become accustomed to 
flnding given solutions or foods in definite places in “self-selection” 
cages—and over a long (leriod of time—they may persist in their habits 
even after the substances have Imhmi shifted, sometimes making faulty, 
harmful choices as a result. 

3. Fear am/ SmpicUm. Fear of poisoning can lie induced in some 
trapped wild rats by making them very sick on a sublethal amount of 
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a puison huvinjr a very faint taMe and then subsequently by putting 
the same poison in their food at irregular intervals. These rats will 
ultimately refuse all food, poisoned or unpoisoned, and so starve them¬ 
selves to death (ref. !)). Wild rats trapped from the streets are so 
fearful of new foods that they may literally starve themselves to death 
when offered an assortment of chemically purified nutrient substances 
from which tame and trusting domesticated rats make beneficial 
selections. 

4. Brain Lentorn. Destruction of certain parts of the hypothalamus 
apparently abolishes the control of apatite to such an extent that rats 
cut so voraciously as actually to produce great obesity and in some 
instances early death. 

5. Nutritional Oeficiencieit. Although rats kept on experimental 
deficiency diets of varios s kinds ordinarily make beneficial selections 
of needed food-stuffs when these are offered, they may lose this capac¬ 
ity if the deficiency has become too severe before the missing supple¬ 
ments are made available. 

hrom t líese e.\|>eriinents on rats we have learned how many diverse 
activities that at first glance would not be suspected of having any¬ 
thing to do with the maintenance of homeostasis actually play an im- 
(Hirtant part in this process ; we have also learned how the mechanisms 
involved in these activities can be broken down. 

What do these results tell us about activities of man in the face of 
stresst It may be that many activities, if closely scrutinized in the 
light of the results of studies on rats, will likewise turn out to be 
efforts of the whole person to maintain homeostatis. Numerous in¬ 
stances have been cited (ref. 5). The results of these studies should 
also be of help in understanding how these behavioral mechanisms 
can lx* broken down, and in what way the breakdown can be avoided. 
It is not improbable that in man these mechanisms may be broken 
down in much the same way as in rats by— 

1. Sensory defects. For instance, when exposed to cold, a man may 
pet frostbitten because his sensations have not given him proper warn¬ 
ing of the cold. 

2. Individual habits and conditioned res|K)nses. 
:i. Fears and suspicions. 
4. Brain lesions and defects. 
5. Extreme nutritional deficiencies, 

and in addition by— 

<*. Group and cultural beliefs and practices. Failure to regulate 
food intake—over-eating would l*e an example of a faulty o|ieration 
of a behavioral regulator. Group or cultural practices and beliefs 
about the amounts of food needed might make a man over-eat, and 
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so in my mind product* one of the most severe and common forms of 
present-day stress—overweight. 

7. Psychotic or neurotic conditions. 
8. Motivation and effect. 
These ait* just suggestions since this Held has not been systemat ically 

explored except possibly by cultural anthro|»ologists. For the most 
part, research in the Hehl of stress has been focused on men in whom 
homeostasis has broken down, men with bodily diseases. It would 
seem to me that a fruitful Held of research here would be the study 
of men who have successfully withstood situations of severe stress. 

How did they do it Í 
In summary, it is hojied, then, that a fuller knowledge of the o|*er- 

ation of these behavioral mechanisms, which are seen so clearly in rats, 
will lie of help in arriving at a better understanding of reactions of 
man to stress and in aiding man to meet stress with greater success. 
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SYMPOSII M ON STRESS 

THE PROBLEM OF STRESS IN THE COMBAT ZONE* 

CoUtNKI. Al.UKHT J. (il.ass, Mr 

Tlu* phenomenon of situaiioiml stress is perhaps most clearly illus¬ 
trated by the reactions of soldiers subjected to front line battle con¬ 
ditions. Combat is a unique experience in that the mental and physical 
hardships inflicted upon its participants are of an identical nature, 
although of varying intensity. This uniformity of environmental 
trauma makes it possible to recognize more readily the resistance 
process to an external load. Observations of these defense mech¬ 
anisms that sustain men in combat form the basis of this report. It 
should lx* realized that such impressions represent only a gross or 
macroscopic portrayal of stress components. However, it is believed 
that this information may prove of value in indicating areas where 
further research may increas«* our understanding of stress in battle and 
thus facilitate the task of the Army Medical Service in its mission of 
conserving fighting strength. . 

The following manifestations of failure in combat will not only de¬ 
lineate the magnitude of the problem of battle stress, but as in other 
types of pathology also serve as an approach to causation. First 
are the combat failures contained in the non-battle casualty category. 
Non-battle casualties exceed the battle casualty rate in increasing 
proportions the longer a unit remains in active combat. Examination 
of non-battle losses reveals a considerable number (over 50 percent) 
in which a breakdown of defenses against external trauma is readily 
apparent, namely: (1) Persons with minor organic disease or injury 
which is only mildly, if at all, incapacitating. This group includes 
pes planus, scoliosis, scars from previous injuries or wounds, chronic 
prostatitis, minor sprains and contusions, and the like. Experience 
with these cases makes it abundantly clear that the medical condition 
only thinly disguises a psychological breakdown. (2) Individuals 
with subjective complaints and negative physical tindings. Represen¬ 
tative symptoms are headache, backache, anorexia, excess sweating, 
urinary frequency, diarrhea, weakness, muscular aches, joint pain, gid¬ 
diness, night blindness, palpitation, and weight loss. Here it is plain 
the usual bodily discomfort endured by the combat soldier is put 
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foriI» «s mi illness in a conscious or unconscious attein|>t to tlee from 
the traumatic situation. (!t) Self-intlicted wounds and other non- 
battle injuries that an* at least due to carelessness. These phenomena 
represent another faulty adaptation to battle. Such a defense is well 
understood by men in combat as evidenced by a roadside sinn erected 
by the Military Police during March of the first discouraging winter 
in Korea. It read as follows: 

Never fear, rotation is here 
Accidents unnecessary. Drive carefully. 

(4) Broken and lost spectacles and dentures, that for a brief ]>eriod 
cause a removal from battle. (5) ('ombat psychiatric casualties that 
are an undisguised breakdown in combat adaptation. 

Second are the combat failures, as manifested by disciplinary offend¬ 
ers involving purely military crimes directly connected with the buttle 
situation, such as desertion, misbehavior before the enemy, insubordi¬ 
nation and disobedience of a direct order. Straggling is a minor form 
of this overt psychological failure. 

I bird, and jierhaps most important from a numerical standpoint, 
there are the many riflemen who remain in combat but contribute little 
or no lire power. This aspect of combat failure has been noted by many 
observers of front line fighting and has been thoroughly studied by 
Colonel S. L. A. Marshall, who surveyed hundreds of infantry com¬ 
panies during World War II. In his l>ook M/en Against Fire” 
Colonel Marshall stated that only from 15 to *25 percent of rifle com¬ 
pany jHM’sonne] actually fire upon the enemy or exhibit appropriate 
aggressive activity during battle. While this may be a low estimate 
for fire power participation in the Korean Campaign, no one can deny 
that the large number of such passive combat personnel constitutes a 
serious obstacle in the overall battle performance of troops. 

A common denominator in all of the above manifestations of com¬ 
bat failure is an apparent inability to assume or continue an aggressive 
role against the enemy. This defect is not the direct result of enemy 
action, such as an incapacitating wound, nor does it arise from un¬ 
avoidable battlefield conditions that may produce a disabling injury 
such as frostbite or an incapacitating illness such as infectious hepa¬ 
titis. Rather, it stems from forces within the individual that seemingly 
bind or restrict the function for winch he has been trained and 
equipped. It will come as no surprise that the ubiquitous phenomenon 
of battle fear is primarily responsible for producing this inhibition 
of aggressive act ion. The crippling sensations of fear are exjierienced 
by almost all combat participants. Indeed, it has always lieen con¬ 
sidered good military strategy to weaken enemy resistance by intensi- 
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fyiiitr or otherwise utilizing the sountls ami other stimuli which pro¬ 
voke fear. The hueles ami cvmhals employed hy tlie ('hiñese Commii 
nist forces in Korea are hut an ancient application of this principle. 

Time does not permit an adequate discussion of the origin and 
mechanism of fear. Certainly it can U* granted that, fear is a basic 
biological faculty that warns the individual of impending »langer 
or catastrophe. The greater the extent to which one believes that his 
existence or the values held essential f«»r existence are threatened, the 
more intense is the feeling of fear. In battle, fear varies in direct 
proportion to the real or imagined danger from the enemy. From a 
quantitative stund|>oint it can la* measured by the intensity of enemy 
tire power particularly when the effect of that fire power is confirmed 
by the grim evidence of nearby casualties. Thus the inculence of 
psychiatric casualties, the most direct manifestation of combat fear, 
regularly rises and falls with the battle casualty rate. The influence 
of fear is more indirect in non-combat casualties, yet their frequency 
increases with the length of time a unit remains in battle. The most 
striking effect of fear, as reported by Colonel Marshall, is the failure 
of riflemen to tire their weapons in combat, although no such inhibi¬ 
tion is present on maneuvers ■ other occasions when battle fear is 
absent. 

In its effect upon comba personnel, fear can be compared to the 
action of a virus or other i feet ¡«ms agent. If the dosage is suflieiently 
large, almost anyone may la» overwhelmed and rendered helpless. 
Similarly, when a smaller but constant «l«*sage of fear is administered 
over a prolonged |>eri«Hl of combat, even the su|>erior soldier will 
slowly but surely liecome ineffective. Like infectious agents, fear 
may be contagious but it spreads far more rapidly than they, since 
there is little <*r no incubation period. Unlike infectious organisms, 
however, fear «loes not confer an immunity upon its victims. One 
may learn to a«lapt better under fearful conditions, but there is no 
diminution of the painful and paralyzing action of fear as a result 
of re|ieated « xposure. This fact is res|Hinsible for the recognition of 
rotation as the only method of preventing the inevitable breakdown 
of veteran combat (lersonnel. 

Despite the adverse effect of buttle fe .r, combat participants may 
not only function effectively, but often perform feats of bravery in¬ 
volving extraordinary aggrassive behavior. Moreover, the influence of 
fear in battle is uneven. Its effect varies even in the same imlividual. 
Personnel of some units may consistently perforin more effectively in 
battle than mendiera of other units, despite similar stressful condi¬ 
tions. It is clear that there are successful adaptations in combat 
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If it is gnmted that the crippling tension produced by battle fear 
is the primary cause of combat failure, then three basic types of 
defense are possible, namely: ( t) attempts to decrease or nullify the 
strength of fear stimuli, (2) efforts to increase the capacity of indi¬ 
viduals to contain or tolerate fear, and (it) use of methods that employ 
appropriate activity for the discharge of tension. In actual practice, 
combat participants may utilize any or all of the foregoing measures 
of defense against fear. However, the la*st antidote to the poison of 
fear is purposeful action. Even speech is helpful in battle, but 
aggressive action, as in firing and coordinated movement, gives tbe 
most relief from combat tension. The same warning signal of fear 
that grips the mind also presses the bodily mechanism for action. 
Act ion, therefore, drains tension whereas inaction fosters the damming 
hack and building up of tension. This is exemplified by the many 
occasions in combat when external activity is impractical or impos¬ 
sible. The increase of painful tension produced by such an immo¬ 
bilized state under fire and its accompanying somatic effects are well 
known to combat personnel whose expression “sweating it out” is an 
apt description of their experience. 

While resistance against combat fear includes one or more of the 
fundamental defense methods previously stated, this simplified ver¬ 
sion fails tí» indicate the complex interaction of somatic and psychic 
elements that make it jmssible for the combat participant to adopt 
and maintain successful mechanisms of defense. In other words, 
resistance against combat failure must be translated in terms of a 
psychosomatic process in »»nier to provide the information needed 
for preventive measures. 

A basic component of the j»sychosomatic resistance against combat 
failure is the role played by individual personality structure. Obvi¬ 
ously persons vary in their ability to control fear. Several character 
traits are pertinent in this respect, the most important of which is 
passivity. A marked degree of passivity is manifested by depend¬ 
ence on others, avoidance of external conflict, and helplessness when 
confronted by danger. It is a produi t of conditioning that banned 
any aggressive behavior by threats of retaliation or withdrawal of 
affection. Such persons repress all aggressive drives as being dan¬ 
gerous and evil. In combat, they are quite vulnerable to fear because 
of their impaired ability to discharge tension by action. The severely 
passive person demonstrates in an exaggerated form the problems of 
almost all combat personnel since they too possess some degree of 
passivity. This is not surprising since '»ur culture demands obedience 
in the formative years and deplores physical acts of aggression except 
under specified conditions, such as in some of the sports. Later so¬ 
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oiety enforces this attitude by realistic threats of retaliation and social 
ostracism. It is difficult to change from the passive habits of peace 
to the death-dealing aggressive action required in war. Yet under 
conditions to be discussed, such a transition has been shown to be quite 
possible, if the degree of passivity is not marked. 

Another personality facet that bears upon combat adjustment is 
the self-critical faculty or conscience. This internalized represent¬ 
ative of the rules and standards of society forces the individual to 
conform to duty and other social obligations by threatening a with¬ 
drawal of self-esteem. In combat, conscience may serve as a power¬ 
ful lever, forcing the soldier to remain in battle and to tolerate fear 
lest he suffer the pain of self-condemnation. Individuals with small 
or permissive self-critical faculties have no counter threat toward 
utilizing manifestations of combat failure. In essence, conscience 
functions as an internal policeman. It may not force the soldier to 
tire his weapon, but it does curtail tendencies to flee the painful battle 
situation. Persons with harsh or severe conscience faculties have an 
added burden of tension while in battle because they also suffer from 
fear of exhibiting fear. 

A third personality trait relevant to con.bat adaptation is the uni¬ 
versal characteristic of self-love, or the egocentric component of the 
person. Varying degrees of thn character trait determine the extent 
to which an individual can love or Ik* concerned for persons other than 
himself. Usual quantities of self-love do not prevent devotion to 
family and friends, with lesser degrees of feeling for more remote 
society groups, such as the state and nation. However, it is rare 
to find individuals comparable to the historic Nathan Hale, who re¬ 
gretted that he had only one life to give for his country. In battle, 
persons domina♦'’d solely by self-love are considerably more affected 
by fear, since their entire interest is in the self, whereas the average 
soldier is able to displace some quantity of self-love into concern for 
the safety and welfare of his buddies. 

It is hoped that the foregoing discussion of personality traits does 
not convey an impression that they play a fixed or static role in com¬ 
bat adjustment. Such an impression might warrant the conclusion 
that only by the selection and removal of vulnerable personnel could 
combat failure be prevented. Nothing is further from a practical 
solution of the problem. Firstly, there are no available methods that 
can correctly estimate the degree and strength of the various person¬ 
ality constituents. Secondly, the many imponderables in battle make 
any estimation of personality structure of doubtful value. Truly the 
battle is the payoff where men may perform feats of bravery and en¬ 
durance that neither they themselves nor others can predict. It is 
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<'iil} whui mu iked passivity and/or in tens*? self-love are present in an 
individual that change to a more effective adaptation in combat is 
not possible. 

Attention can now be directed toward the less structured elements 
involved in combat adjustment. Of obvious importance in any psy¬ 
chosomatic defense concept is the physiological status of persons who 
struggle against battle fear. Weakness in the somatic sphere auto¬ 
matically diminishes ability to perform the activity required for ag¬ 
gressive action. An individual with lessened physical [lowers is tem¬ 
porarily like the severely passive soldier who can only absorb fear. 
It has been rejieatedly confirmed that undue fatigue, deprivation of 
food, and lack of sleep or rest produce a sharp rise in the manifesta¬ 
tions of combat failure. The increased bodily tension caused by fear 
adds a further fatigue component to the other physical deprivations 
that are inherent in the battlefield situation. For these reasons, com¬ 
bat units must In» placed in reserve at appropriate intervals for re¬ 
cuperative purposes. Intercurrent illness, such us diarrhea, fevers 
of various types, malaria and hepatitis, masked by the usual discom¬ 
forts of men in battle, produces a similar physiological breakdown in 
the defense against fear. In Korea, during the summer and early fall 
of 11150, even soldiers with Japanese B encephalitis were evacuated for 
combat exhaustion because their initial symptoms indicated disabling 
tension. Not only does a lowering of physiological function interfere 
with aggressive ability, but such a state also decreases the capacity 
to contain or tolerate fear. 

Related to physical status is the influence of training. A realistic 
training program increases physical stamina and prepares the soldier 
to endure the hardships of combat. But even more important, train* 
ing produces the technical information and practice in the use of 
weapons that make possible the employment of appropriate aggres¬ 
sive action in battle. Indoctrination in combat tactics decreases the 
strength of fear stimuli by facilitating an objective awareness of 
danger and the protective measures that are best employed. Despite 
these advantages, newcomers to battle have an increased incidence of 
all types of combat failure. This is especially true of new units or 
replacements that an* suddenly thrown into active combat. In part, 
at least, this defect of new troops lies in their over-evaluation of battle 
stimuli because of inex|>erience and the necessary time required to 
acquire suitable patterns of aggressive behavior. For the foregoing 
reasons, in Korea a battle indoctrination period for new replacements 
of from 7 to 14 «lays has been successfully utilised in all infantry 
divisions. Any method that permits the replacement to become ac¬ 
quainted with the members of his combat group, enlarges his knowl- 
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i'ilp* of iMHMiiy hiHics aiul allows him to hn'oim1 familiar with his 
wt>a|ioiis, will surely dimiiiish the first impact of battle ami aid in 
building defenses ugaiust fears. 

Perhaps the most effective mechanism in resisting battle fear is the 
powerful support that can Ik* obtained from the group or combat unit. 
This sustaining force, called group identificai ion or group unity, refers 
to the emotional IhiiuI that develops among individuals who share 
common hardships and dangers. It has lieen repeatedly demonstrated 
that |M»sitive group unity is the distinguishing characteristic of suc¬ 
cessful combat units who endure severe battle losses with a minimum 
of individual combat failures. 

Group identification spontaneously arises as a defensive measure by 
two or more pet-sons in ivsponse to a common menace. Nowhere is 
t here a greater need for such an alliance as in battle, for. as well stated 
by Colonel Marshall, “the battlefield is the lonesomest place where 
men may share together.*’ In this situation men move toward each 
other isith figuratively ami literally for actual protection and emo¬ 
tional warmth. When group unity provea by battle test to have value, 
strong friendships are rapidly formed and intensified by the mutual 
exchange of protection. 

This intense emotional relationship forged in the crucible of battle 
exerts a profound influence upon character and liehavior. First, there 
tends to be a displacement of quantities of self-love to concern for the 
welfare of other group mendier». Less fear is then felt for the self 
and the consequent decreased inhibition facilitates aggressive behavior 
that can lie used in lieludf of others. Such a mechanism accounts for 
heroic deeds in battle by individuals who seem heedless of (lersonal 
danger because they are intent only ujHin securing the safety of their 
friends. .Second, this attitude toward others reinforces the strength 
of conscience faculties to include the ideals and standards held by 
the combat group. The individual is comiadled to abandon selfish 
desires or els«* not only suffers self-condemnation but risks losing the 
actual and emotional »up|H>rt of the group. Even the poorly moti¬ 
vated person is literally forced to adopt the prevailing group attitude 
since the battle situation is hardly a place to be left alone. Third, 
then* is the effect of the group ujam the character trait of passivity. 
The passive person identifies with the strong group and is induced 
to adopt their aggressive attitude. This liehavior not only decrease« 
tension but also gains group approval. It is sometimes amusing to 
note the recent replacement to a veteran unit who not only talks and 
acts like the others but assumes the entire past history of their exploits 
and vicissitudes. Even a severely passive person can perform effec¬ 
tively in combat, if Isdstered by a strong buddy. 
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I lio ivsiilt of favoitililt* ^K.np idcni ¡finition fortín* individual 
a lessened viilnoraliilitv to Imttli* fvar, a greater ability to contain or 
tolerate battle tension and an increased tendency toward aggressive 
behavior. Its benefits are strikingly revealed when group unity is 
suddenly disrupted or destroyed in battle. The remaining members, 
stripped of their supjairt and figuratively alone are suffused with fear 
and many liecome teni[»orarily ineffective. 

I (¡fortunately, not all units form favorable identifications. Some 
groups, for various reasons, do not develop an emotional unitv. Their 
combat eflicieney. if any, is solely due to the work of a few aggivssive 
individuals. Such groups are merely collections of soldiers in a mili¬ 
tary unit. Other groups may have the cohesiveness and other char¬ 
acteristics of group identification hut are poorly motivated for the 
combat mission. Members of such a group may support each other 
in condoning manifestations of combat fa ihm*. Newcomers to such a 
unit readily adopt the negative standards of the group. 

Because [wisitivc group identification plays such a basic role in the 
formation of defenses that prevent combat failure, any event or con¬ 
dition that contrihutes toward this goal is of major im|tortance. For 
this reason leadership has la*en recognized as a vital force in the 
success of combat units since the recorded history of warfare. Leader¬ 
ship in battle is a spontaneous and necessary phenomenon because the 
hazardous situation produces u strong demand for guidance and help. 
'1 he leader who fulfils this need becomes tieloved like the good parent 
and can exert extraordinary influence u}Min the attitudes and behavior 
of his men. On the other hand, inability to perform adequately in 
combat and to protect the group, as well as callous or unfair manage¬ 
ment, will almost certainly provoke negative group motivation. The 
combat lender also symbolizes authoritarian military pressure; if he 
is well rejpmled. the combat mission is viewed as necessary. There are 
many writings on the attributes and qualities of leadership, all no 
doubt pertinent and im|a»rtant. Hut it is far easier to detect errors 
in leadership than to |m¡nt out (lositive characteristics, except in gen¬ 
eral terms, because individuals of widely varying tenqierainent and 
using a variety of methods may lie eflicient combat leaders. 

In the further consideration of factors that effect group identifica¬ 
tion there has lieen a growing recognition of the value of communica¬ 
tion. In combat units, talk literally links individuals together. It 
not only prevents loneliness but the information transmitted facili¬ 
tate aggressive behavior. Without knowledge as to the whereabouts 
of others and the purpose and nature of the tattle mission, the combat 
participant has no realistic method of determining whei and where to 
be aggressive. The result is inaction with its consequent damming up 
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of tension nnd deereiised effectiveness when called upon to move and 
tire. Moreover, fear stimuli jiain strength when their source or sig¬ 
nificance is obscure. Even methods of eommunienih n Un-ome inijH)rt- 
ant,since the choice of words and the manner in which they are spoken 
or transmitted may convey different meanings or degrees of urgency. 

Another sphere pertinent to formation of proper group motivation 
is the management of rewards and punishments. liecause the comhat 
group is deprived of gratification, both in matei ial comforts and their 
usual objects of affection, further deprivations considered unwar¬ 
ranted by the group are met with marked resentment which, if con¬ 
tinued, may alter or prevent positive motivation. No matter is too 
small in this respect. For example, during one period of the Italian 
campaign in World War II, cigarettes sent to the combat troops were 
notof tire so-called “name” brands. Vigorous resentment arose because 
it was believed that lietter cigarettes were being distributed to rear- 
troops. Food is an important factor of this type. Similar difficulties 
arise in the distribution of mail, beer, clothing and “PX” supplies. 
However, deprivations and hardships known to la* unavoidable are 
quite well tolerated. It should be emphasized that the foregoing dis¬ 
cussion does not refer to so-called “griping,” because all too often 
matters of this kind may lie summarily placed in that category and 
are even believer! to lie a sign of mental health. The combat soldier 
is well aware of the difference between his griping and the occasions 
when his legitimate needs and requests are denied for insufficient rea¬ 
sons or inefficiency. It should lie apparent that to front-line soldiers 
ordinary comforts and even what an* considered civilian necessities, 
such as a bath, a can of liecr, and a letter from home, are magnified to 
extraordinary pleasures. A similar emotional attitude pertains to 
promotions, decorations, rest leaves and the like. The combat leader 
must lie scrupulously careful to avoid any unfairness. Punishments 
in a combat group should la» prompt, firm, and in accord with the 
situation or group opinion will consider that illegal behavior is not 
only condoned but rew arded. 

This report would lie incomplete without a discussion of several 
rather well known abstract defenses against fear that are commonly 
employed in the combat zone. They constitute an attempt by the 
individual to erect mental barriers designed to lessen or remove the 
effect of fear stimuli. First are the types that employ the concept 
of fatalism. Here the individual tries toconvince himself that anxiety 
is of no value. He rationalizes that “if your number is up, there is 
nothing you can do.” It is plain that a conscious effort is made to 
remove the painful warning anxiety by conceding the worst possible 
eventuality. Second are the defenses that employ the so-called “myth 
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of ¡nviilnorubility/’ l liis is a somcwlmt less conscious mental mech- 
anism that attempts to deny realistic dancei* by magical over-evalu¬ 
ation of the omnipotent self. It is akin to the feeling “it can’t happen 
here.” A similar mechanism is utilized by those persons who attempt 
to view the battle situation as a spectator, in order to avoid the tension 
of participation. Other magical defenses include su|*erstitious de¬ 
vices that ward off danger, such us the carryinji of certain objects and 
the rc|H‘utin¿rof phrases and rituals. 

The foregoing abstract defenses are of limited value because they 
deny reality. At liest, they may aid in decreasing anticipatory fear. 
( )nee in battle then1 is usually a rapid collapse rf such shaky resistance 
by the impact of realistic danger. 

Somewhat more effective is the defense of apathy. This is an effort 
to block ent ry into consciousness of all unpleasant internal and external 
stimuli: tints preventing any increase of tension. It is commonly 
adopted by many veteran combat soldiers who may give the external 
appearance of being oblivious and disinterested. However, when 
enemy tire or other realistic fear stimuli occur, the mask of apathy is 
rapidly transformed into alert purposeful activity. 

To summarize briefly, it is the contention of this paper that in¬ 
dividual adaptation to the stress in the combat zone is determined by 
the outcome of a struggle in which the sustaining properties of person¬ 
ality, physiological status, training, group unity and leadership are 
opposed to the crippling effect of battle fear. This approach to the 
causation of combat failure ¡Hunts to logical measures for prevention 
since defects in any of the foregoing sustaining powers render the 
combat participant vulnerable to the inroads of fear. 

It is lielieved that efforts to prevent individual combat failure are 
well within the province of held medicine and should be the especial 
concern «if battalion, regimental, ami division surgeons. In their role 
as staff members, these* medical officers can enhance their value by 
providing the technical information needed either to initiate methods 
«if improving the efficiency of troops or to correct errors that are 
causing combat failure's. 

A maj«»r prerequisite for field medical officers in assuming this addi¬ 
tional role in preventive medicine is a reorientation in viewpoint, and 
in their duties and functions. The medical officer should appreciate 
that he need mit restrict his talents to the relatively narrow realm of 
treatment and evacuation. He is also a staff officer with a major re- 
s|Minsibility of advising his commander on all matters that will con¬ 
serve effective manpower, whether it lie in the prevention of organic 
disease, psychological failure, or combinations of both. In such a 
function, the medical officer should not believe that he must be 
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wiili Hu* t»*rhnic al knmvlml^o of ¡1 pMclnal ric .s|h‘< ialiwt. He 
iiiitk*rshiiuls (ht1 »•mol ional road ions of combat soldiers far lid 1er than 
most psychiatrists, liecanse he is intiniately assiH'iated with combat 
|H>rsonnel and is ]M*rsonally identified with the battle situation. As 
illustrated by this report, much of the psychological data required 
by the field medical officer is available and more will 1h* foilhcoming 
in the future from research projects that are now underway. 

In order to ]>erform this staff function, battalion and regimental 
surgeons cannot seclude themselves in their aid stations and play a. 
passive role of waiting for casualties. They should visit the various 
units, consult with the company officers, and demonstrate interest in 
all manpower problems. When information gained on these visits is 
combined with data obtained from patients, the medical officer, par¬ 
ticularly the liattalion Surgeon, is in an excellent |iosition to indicate 
problem areas and, perhaps, their causation as well. 

Line officers also should lie taught all the information we have in 
this field of prevention, including the fact that their medical staff 
officers can la* of considerable aid in supplying lioth information and 
technical advice. 

It is the writer’s lielief that if attention is focused on this aspect of 
preventive medicine by both medical and line officers, benefits in com¬ 
bat efficiency are as inevitable as the advantages that followed atten¬ 
tion to prevention of organic disease. Roth situations involve the 
vital principle of first recognizing that a problem exists, then of 
evolving the methods of prevention which logically follow and whirl» 
can he developed further. 

For the medical officer, work in preventive psychiatry can In* esj»e- 
cially gratifying. It will broaden his outlook and make him truly a 
sjKH'ialist in conserving the fighting strength. He can better keep 
abreast with his civilian colleagues who, more and mole, are utilizing 
a psychosomatic approach to the prevent ion of failure in civilian life. 

Summary 
Th is pa|ier has attempted to present the problem of stress in the 

combat zone with s|«erial emphasis on the defense mechanisms utilized 
by the front-line soldier. K is postulated that combat adaptation is 
determined by the outcome of a struggle in which the resistant prop¬ 
erties contained in |>ersomility structure, physiological status, battle 
t raining, group identificat ion, and leadership an* opposed to the crip¬ 
pling effect of battle fear. It is ho|«ed that the gross picture of defens»» 
mechanisms as set forth in this pu|«er will indicate the |*ertinent areas 
where further investigation may yield more exact information, lite 
information now available is ¡officient to implement an effective pro¬ 
gram of preventive psychiatry in the combat zone. 
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¡HxcuHnSon 

1)k. Wjhthihhn. 1 lieHtaten liltK* in ujhmiíiijj; (IÍmuD'SÍoii fnr C'iiloiiel 
(ilass' |>a|>prt<H> liroatllv, Ua aust* l know (Iiitp an1 many preHent with 
pxtpiii-ivp combat cx|K‘ricncc, and wc do not want to turn this into a 
¿rcneral tcstinumial meetin^. I would like, therefore, in asking for 
questions or comments, to supgest that you direct them rather point- 
edly to the effort which Colonel (ilass has made to pull together in a 
systematic way some of his impressions and conclusions. 

Da. vox Euler. I would like to ask Colonel Glass whether any 
quantitative déterminât ions have been made of the output of adrenalin 
in combat. The pioneer ex|M»riments of Cannon indicated, of course, 
that fear would Im» one of the most effective measures to release 
adrenalin. It is well known by anyone who has had an injection of 
adrenalin that it prmluces somethin); which is at least suiM»rficially 
like excitement or fear. Therefore it jnijibt Im» of interest, iM»rhai>s, 
to see whether there is any quantitative relationship between the de- 
j;n»e of fear measured by the psychiatrist or psychologist and the 
adrenalin output. 

Cm.. Glass. Measuring the various constituents like adrenalin would 
Im» very helpful and instructive, but most of us neither have the techni¬ 
cal ability to do that nor the necessary apparatus and facilities. I 
Mieve that ultimately we should try to object ivi/.e ami quantitate our 
data and either prove or disprove their value. They may be of no 
value whatsoever. We are attempting to measure some of these re¬ 
actions under battle conditions. So far we have no outstanding 
ineasuremen.s that would implicate a difference in individuals that we 
could not readily discern otherwise. Measurements are being made, 
for instance, on battle casualties to determine just how much stress 
they are under at the t ¡me of injury. We do have such measurements, 
and we are attempting to make them also on other categories but the 
information concerning those is not yet available. 

Dr. Clausen. I wonder whether we have any evidence from Korea 
as to the importance of la'lief in mission as one of the factors that af¬ 
fects the way in which fear is handled in battle. 

Col. Glass. I take it that you are shaking of a wide rather than 
a narrow range of motivation. Motivation is not a complex word 
the way 1 use it, it merely means that the individual is willing to stay 
there ami tight regardless. Unfortunately, I would say, our motiva¬ 
tion seems to be rather narrow. People tight for what is immediately 
present arouml them. They light tor their unit, for their officer, for 
their buddies. Belief in mission is not as important as one would 
think. For example, during World War 11, I qn xzed 750 replace- 
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merits to nn infantry division as to their motivation, asking the ques¬ 
tion, “Why do you think I liât it is right for you to he fighting Germany 
over here in Italy?" Half of them said, in typical fashion, that they 
did not know anything about things like that—they were drafted, and 
they were just fighting to go home. They looked rather blank and 
said, “Well, I do not know what it is all about.’' A quarter of them 
very definitely expressed negative motivation—this was a capitalistic 
war, they had no business in it, they were not mad at anybody. About 
a quarter of them expressed positive motivation—said that it was 
their business to lie there, they had to do this, and so forth. I checked 
on their combat efficiency, and 1 found Mint thon* who had indifferent 
motivation did, by and large, somewhat better even than those with pro¬ 
fessed good motivation. I decided that to profess good motivation 
was apt to indicate some sort of an over-reaction, jierhaps like pro¬ 
testing too much. Those with poor motivation did worse. So we 
are not so much worried about lielief in mission. What we are worried 
alMiut is whether or not the individual is capable of being welded into 
a unit, capable of be'ng favorably affected by his fellow men close by. 
I think we get along all right with that. 

Dr. Eijcamian. I would like to ask how the fear of loss of com¬ 
rades affects this group identification feeling. Does it present a 
difficulty ? 

Col. Glass. Yes, it is a very difficult problem. The grief and 
mourning when a man loses his buddy is identical to that which is 
seen after the loss of any loved one. This sometimes goes so deep 
that an individual refuses to have a buddy because he feels so badly 
after having lost one. Such a loss may precipitate a breakdown in the 
passive individual who is being supported by a strong buddy. If 
the buddy gets killed, the survivor comes down with some form of 
combat failure. The loss of buddies, the loss of men who support and 
love each other, is a “powerful” factor. Actually some of the result¬ 
ant difficulties continue after the battle. 

Dr. Eucaimiax. In reply to those who have asked about some physi¬ 
ological studies on combat men, I would like to say that I was a mem¬ 
ber of a team that went to Korea from August to December 1952 under 
the auspices of 0|>erations Research Office. We examined over 200 
men for 17-ketosteroids, |M>tassium, sodium, lymphocytes, eosinophils, 
uric acid, cholesterol, etc.—in all some 13 determinations. These 
men were involved in trying to take Triangle Hill in the early part 
of October. They included psychiatric casualties, individuals with 
combat fatigue, as well as those who received slight wounds, severe 
wounds, and no wounds at all. In the near future the «lata from these 
studies will be available. 
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PSYCHOLOGICAL TRANSACTIONS IN SITUATIONS 
OF ACUTE STRESS* 

John P. Spiegel, M. D. 

What we commonly call stress is a process which threatens the in¬ 
dividual with a loss of some significant aspect of his relationship with 
his environment. The adaptive process, whether at a somatic or 
psychological level, is concerned with maintaining the organism- 
cnvironment system at an optimum equilibrium. The threatened loss 
inherent in the stress results in a disturbance of this equilibrium 
which is registered as a strain within the organism. Stress and strain 
are terms which refer to the external and internal poles, respectively, 
of disturbed organism-environment system, but they both refer to the 
same process which can la* denoted as a transaction ladween organism 
and environment. There is some advantage to be gained from focus¬ 
ing on the process itself—on the transaction—although the terms of 
everyday speech as well as scientific concepts habitually break up the 
unitary process into its external and internal components. 

Psychological transactions, as Jurgen Ruesch has pointed out, are 
symbolic communication processe»—both within the individual and 
l»etwcen two or more individuals constituting a group—which operate 
to maintain equilibrium. Even m solitary thought the individual 
takes the role now of one jierson, now of another, and thus maintains 
the group oriented and communicative nature of all phychological 
processes. Since the individual’s participation in group behavior is 
through his role in the group—whether the group is a family or a 
football team—I will attempt to describe the psychological trans¬ 
actions ojierative in acute stress situations in terms of its chief role 
determinants. 

A role is a culturally patterned minie of maintaining relationships 
lietween individuals, groups, and impersonal objects. From this point 
of view, stress can Ik* characterized as a process which interrupts or 
destroys the system of reciprocal roles which is necessary for the 
maintenance of equilibrium. Whether the threat is to the life of the 
individual, to his marriage, to his wealth, or to his reputation, the 
common denominator is the same. Loss of life is, of course, the limit- 
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inir rase, but in all other cast's some aspect of the roles necessary for 
the maintenance of optimum equilibrium ami security in the relation 
with people and objects is hist. 

If loss of role is the method used for characterizing the stress in a 
situation, then tin* psy< holopicul transactions which are invoked to 
cope with the stress can be characterized in terms of the chief com* 
munication areas of the situation. These are evaluative, perceptive, 
affective, and instrumental or problem-solving communication areas. 
For the individual, they deal with the following questions for each 
category. How much do 1 care about this role? What is threatening 
it ? How does it make me feel to endure such a loss? What can I do 
alunit it ? For the group these communication areas are expressed in 
more abstract terms. The evaluative area in group communications is 
concerned with selective standards and cultural values. 'Hie jier- 
ceptive area deals with specific detection mechanisms, warning signals, 
and broadcasting systems. The affective area is concerned with prop¬ 
aganda mechanisms, public relation systems, etc., while the instru¬ 
mental area includes executive decisions and the allocation of stress 
or emergency roles to the various individuals composing the group. 

With these categories as a frame of reference, let us begin by looking 
at the evaluative transactions. It is obvious that not all individuals 
are involved in the same way in the same stress situations. One 
man’s meat is another man’s poison. The role which is threatened 
has to lie a highly valued one. or no particular sacrifice is involved. 
For any one individual the range of groupdetermined or personally- 
determined criteria of value varies enormously. This is what makes 
the difference between the conformist and the individualist. But for 
all but the most deviant or sick there is some group anchoring of the 
values assigned to threatened roles. For example, a middle class 
male trained in the need to achieve will l»e mon* threatened by a loss 
of a job or failure in his occupation than a working class man who is 
not so stigmatized in lieing fired and down to his last cent. On the 
other hand, the middle class male will not lie nearly so threatened by 
separation from his home and family as the working class or rural 
individual who is trained in intense loyalty toan extended family and 
has lieen encouraged to stick close to home. Such cultural evaluative 
criteria could be endlessly multiplied for ethnic, regional, and occupa¬ 
tional groups, and will, I am sure, lie dealt with hy others in thic 
symposium. 

The personal or internal anchoring of the attachment to given role* 
is subject to wide variation according to the state of the intrapsychie 
economy of the individual. The variations take place in response to 
the current level of maturation or regression of which the individual 
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is rnpalilc. It is one of tin* plicnoineim of acute stress that as a threat 
to mature roles intensities, and the transactional equilibrium Incomes 
increasingly disturU'd. the integrative mechanism <if the individual 
tends to sidtst it ute less and less mature roles to replace those threatened 
with loss. This regressive process is undertaken in the attempt to 
preserve equilibrium, hut it is likely to meet severe resistance and 
rontlict both from within the personality and the group. Many 
emergency psychotherapeutic “supportive'’ procedures and mental 
hygiene devices are concerned with offering the individual alternative, 
temporary, “stop-gap" roles to avert regression. Such roles have t > 
he given group value, and must la* tailored ingeniously to supply some 
of the gratifications of the “lost’’ mature role and some of the satis¬ 
factions of the potential “regressed” role. In military operations and 
hi civilian disasters, evacuation to temporary “Rest ('enters” supplies 
such roles to victims of the acute stress. In bereavement, which is a 
severe civilian stress situation, the role of “mourner” functions 
similarly to permit the individual to maintain a temporary regressed 
and fantasier) coinnmnication with the lost love object which ap¬ 
proximates the lost rule and yet maintains mature aspects of respon¬ 
sibility and communication with the adult civilian community. When 
regression cannot la* staved off. the individual becomes a “casualty," 
is assigned the role of a sick person, and must lie dealt with 
accordingly. 

Another indisjamsable aspect of the definition of a stress situation 
concerns the perception of the threat. As with the evaluative area, 
the communication problems in this area are dealt with by transaction 
between individual and group. Here the general form of the problem 
consists of the detection of the threat, the estimation of its direction 
and intensity, and the prediction of the probable target. The trans¬ 
action between individual and group is accomplished by means of 
detection and multiple checking mechanisms, conventional warning 
signals which are sensory cues having a universal “meaning” or “in¬ 
terpretation,” and some system for broadcasting the information ami 
distributing it throughout the individuals in the group. 

Perceptive processes are so interwoven between individual and 
group that of all the psychological transactions under stress these are 
the most difficult to separate into the two internal and external poles. 
There is much more permission for irregularity and variance in eval¬ 
uative than in perceptive transactions. We apparently need to per¬ 
ceive our world in the same ways and nothing is more provocative 
of anxiety than the individual who stubbornly insists on seeing reality 
differently from others. 
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Where stress is concerned, the perception of the threat is not usually 
so difficult as determination of its intensity, direction, ami target. I 
have recently returned from participating with a multi-disciplinary 
team in a survey of the effects of the East Coast floods in England on 
the British community. We were es|>eeinlly interested m the organ¬ 
ization of warning, rescue, and rehabilitation mechanisms. One of 
the great difficulties in all the communities we studied was the problem 
of when to sound a general warning. High tides were a very fre¬ 
quent affair in those communities and a little water in the streets of 
the town near the sea wall could cause no great harm. Those respon¬ 
sible for estimating the danger and broadcasting the warning re¬ 
peatedly erred on the side of caution. They performed their roles 
in what could have l>een characterized—after the fact—as an obsessive 
manner. They spent too long on reconnaissance, repeatedly inspect¬ 
ing the sen walls and waiting for more definite evidence of flooding, 
while water was already at the top of the walls. When the sea walls 
suddenly gave way, the warning came too late, and many lost their 
lives that could otherwise have been spared. 

The group anchoring of perceptive transactions is maintained by 
putting together a mosaic derived from bits of information gathered 
by individual observers and mechanical receptors, radar, photographic 
equipment, etc. This assembly of information cannot take place 
without maintenance of maximum communication. When the com¬ 
munication process breaks down—as it often does in emergency situ¬ 
ations—then the stress and strain in the system accumulates rapidly. 
In the English flood disaster a common tyj*e of strain was a failure of 
feedback in communication circuits. Messages were stmt out over 
crowded circuits requesting aid, rescue equipment, etc., but those who 
received them were too busy or unable to respond indicating that ac¬ 
tion was being taken. Action was Iteing taken, but the victims «lid 
not know it until hours later when the equipment arrived. Similarly, 
communications were very difficult to maintain during the actual rescue 
operations. In the black of night, with all electricity cut off and a 
howling wind raging, victims could only signal their potential rescuers 
by shouting. Often they were trappe«! in their houses and their cries 
could not l»e heard. They had to wait many hours until daylight 
brought their situation to the attention of rescuers. 

The intrapersonal anchor of perceptive transactions varies in ac¬ 
cordance with many factors such as fatigue and illiwss, intelligence, 
level of maturation and others which cannot be discussed her«*. There 
is one principle, however, which can be dealt with briefly because it 
parallels closely the perceptive process in the group. This is what 
Thomas French calls the integrative span. B «5 fers to the number of 
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infonnatiomil item> wliicli lhe imlivulual can (htccívc and correctly 
rclak to one another at the same time, or, to put it differently, the 
widt h of the observât ionul held which In* can encompass. 

Two variable elements connected with integrative span are im¬ 
portant to psychological transact ions designed to preserve equilibrium. 
The first is that the integrative span varies inverstdy with the decree 
of affective jnessure. The greater the pressure for action from within 
or without the organism, the fewer informational items can lie col¬ 
lected, assembled, and reassembled. Thus as stress accumulates, the 
individual must act on more and more inadequate information. For 
this reason, he becomes more and more likely to err and his accum¬ 
ulated mistakes increase the threat and internal strain. This is part 
of the vicious circular process which may end in panic—the giving 
up of all organized role activity in favor of disorganized flight. 

The second variable connected with integrative span is the relation 
between the number »if items assembled, the warning system, ami the 
instrumental role adopt »si. In perceptive transactions, a perfect 
assembly of informational ii*‘iiis exactly corres|»onding with the 
transactional field is possible in theory only. Doth at the group pole 
and at the individual pole of the transaction, some items are hound 
to lie missing, so that communication gaps exist at all times. Ordi¬ 
narily these gaps are filled by reconst met ions based on past exjierienccs, 
and we ordinarily refer to this process as guessing. The variability 
at the intrapersonal pole has to do with the amount of reconstruction 
of missing items which takes place before the warning system is set 
off. In some individuals, the warning system signals a threat on a 
very narrow integrative span. It takes only a minimal number of 
informational items plus a large number of reconstructed items to 
sound the warning which signals the adoption of a role to avert stress. 
This is the process which occurs, with varying implications, in para¬ 
noia, hypochondria, and in the war neuroses. In all three of these 
conditions the threat, its intensity, and its target are incorrectly 
identified because of the much narrowed integrative span, and the 
pressure for action on minimal information. 

On the other hand, there are individuals whose warning system will 
not be set off, and no stress role adopted, until after prolonged at¬ 
tempts to gather maximum information. During this time informa¬ 
tion collecting roles are all that are possible. This corresponds to 
the situation of the obsessive-compulsive who has no tolerance for 
communication gaps ami ambiguity. The point for behavior under 
stress is that a case can be made for both of these situations; in other 
words, they are both logical under the circumstances. Certainly the 
ideal leader is he who can give the warning, and signal for appro- 
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jiriate stress roles on the minimum neeessarv information. Hut this 
i> only an ideal, and in practice mistakes are made continuously on the 
side of lK»th rashness and caution. To which side of this ran«re the 
individual leans will depend upon his previous experiences under 
sf ress. 

It is now necessary to consider the psychological transaction con¬ 
cerned with affective communication under stress. The perceived 
threat to valued roles and the associated disturbed equilibrium sets 
otf a seiies of transactions in both individuals ami group which can 
la* descrÜH'd as altered distributions of energy in somatic and sym- 
lailic communication circuits, and this process is denoted as emotional. 
The three principal distributions of energy patterns—at the individual 
jMile—are hostility, fear, and apathy or exhaustion. Our discussions 
of this communication aiea are greatly troubled by semantic difficulties 
such as the distinction between hostility and aggression, fear and 
anxiety, and apathy and depression. 

1 know that using a set of new terms—as I have lieen doing here- - 
contributes little to immediate clarification. My ho|»e is that in the 
long run it may lead to a new way of looking at the processes involved 
which will locate the essential difference more precisely. The 
semantics ait* especially confused with respect to the difference in 
emotional transactions in acute and chronic stress. In my opinion 
if we study the transaction itself, and avoid the use of concept'- 
dealing with pre-set internal, automatic arrangements such as in 
stinct and drive, we may ultimately clarify the difficulty. 

Transactions in acute stress an* characterized by great rapidity 
of tempo, by precise location of the threat, and by relatively short 
duration. In chronic stress the threat is paced more slowly, and 
this fact is almost necessarily associated with greater difficulty in 
gathering information about it. The threat to essential roles is 
therefore perceived with much greater difficulty. It is usually uncon¬ 
sciously perceived—or only at the periphery of consciousness—and 
can thus be accurately communicated only with the greatest difficulty. 
Thus the whole apparatus of warning systems and of the roles to be 
assumed to avert the stress, even though similar in principle, differ 
much in detail. .Similarly, in the affective area the rapid appearance 
of the threat, and its specific localization, produces a different clus¬ 
tering of energy than in chronic stress, even though the energies avail¬ 
able to the organism are always the same. The terms by which we 
refer to these clusters of energy—such as anxiety, fear, hostility, etc.— 
really denote the roles through which they are communicated rather 
than the patterns of energy themselves. It seems to me that it is this 

108 



TUESDAY MORNING SESSION 

failure to separate the expressive social role from the pattern of 
enerjrv that confuses the semant ic issue. 

Three interrelations between affective transactions and other trans¬ 
actions under stress should In* mentioned. On*1—the relation between 
integrative span, rising energy levels pressing for action, and warn¬ 
ing systems—1ms already been dealt with. Another is the relation 
between altered energy distributions and other somatic systems— 
especially when the energy cannot be communicated through social 
or interpersonal channels. This is the subject of much psychosomatic 
research and will Ik? taken np by others participating in this sym¬ 
posium. I will comment, therefore, only on the third, which is the 
communication of altered energy patterns through appropriate roles 
in the group. It is this process which brings the altered energy dis¬ 
tribution into the psychological frame of reference. 

Cultural patterning distinguishes hostile roles from anxious or fear¬ 
ful ones, and either |>ermits or denies expression. If permissible role 
channels of communication do not exist in the group for the communi¬ 
cation of the energy, then internal defenses are set up to inhibit their 
expression. General Patton, during the last war, at tempted to banish 
all roles expressive of flight patterns, even purely verbal ones such as 
the admission of fear. Thus affective transactions between individual 
and group consist of continuous, reciprocal exchanges which pattern 
or modify the expression of the energy into permissible channels. 
As this process takes place in situations of acute stress, a secondary 
«langer develops which reinforces the orignal stress. This danger 
is that the energy levels of s|K>cific individuals will reach such heights 
as to force them into deviant roles, not permissible in the group. For 
the individual this means his exclusion from the group. The very 
thing he has been attempting to avoid—his loss of essential role rela¬ 
tions—has come to pass through his efforts to cope with his disturbed 
equilibrium. He suffers from an internal enemy—so to speak. For 
the group this means a thinning of ranks and a possible spread of 
deviance through contagion. 

Because of this new stress many of the processes inherent in affec¬ 
tive transactions are designed to avert this situation. The method 
by which it is avoided is the creation of systems of reciprocal roles 
through which the energies can be expressed. These systems conform 
to general models which can be modified to suit the occasion. The 
basic models are systems of combatant roles like the military defense, 
the legal defense, etc.; rescue systems such as dwtors, nurses, Red 
Cross, social service workers, etc.; and recreational systems which 
allow the expression of the affective energies in symbolic form. It is 
true that to some extent these role systems are designed to deal with 

109 



SYMPOSIUM ON STRESS 

tlie original throat, ami thus aro part of tho instrimioiital aroa of 
psyoholopoal traii-aotion. Hut tho atl'octivo aspoct of such rolo sys- 
tonisoaiimit U* oNorlfHikisl in any planning for aouto st ross situations. 
For oxatnplo, tho four of any ono imhviilual in a civilian »u- military 
stress situation is diminished to tho extent that it can ho shared with 
others who see themselves as victims in relation to leaders, doctors, 
first-aid personnel, elerj/ymen, etc., who will accept and understand 
their feelings. The modifications for this basic plan by which the 
affective isolation of the individual can be avoided are multiform; 
we have just heard from Colonel Class regarding some of the recent 
innovations in military psychiatric planning for combat stress. When 
affective isolation is unavoidable, and communication in normal or 
stress roles can no longer be maintained, then the individual must be 
treated specifically as disturbed, or sick, with appropriate psychothera¬ 
peutic technics. 

I he fourth and last aspect of the psychological transactions to be 
discussed is the instrumental or problem-solving area of communi¬ 
cation. This involves the integration of evaluative, perceptive and 
affective transactions within roles designed to avert the stress. In 
this area, as in the others, maximum communication between individ¬ 
ual and group is of the essence. The function of the warning system 
between individual and group is to signal a transfer from usual 
social roles to stress roles. Stress roles are group-oriented be¬ 
havior patterns in which each individual has his specific function. 
Tire mobilization of everyone into specific instrumental roles greatly 
increases the internal cohesion of the group and results in the marked 
elevation of morale which is so characteristic of stress situations. But 
this can only happen when the stress roles are clearly known in ad¬ 
vance. It is for this reason that training procedures are so important 
for stress situations—whether in military operations, in civilian de¬ 
fense, or in ordinary disaster situations such as fire, explosion, or 
flood. 

One complication in the carrying out of stress roles must be espe¬ 
cially noted because of its influence >n variability in ladiavior under 
stress. Current stress roles become associated by transference proc¬ 
esses wûth the situations of chronic stress in which the individual was 
involved in childhood. For this reason, current roles in relation to 
leaders and comrades in the acute stress situation are likely to be 
confused with former relations members of the individual's family. 
If these happened to l>e characterized by much chronic stress, old 
psychological conflicts which hail been partially mastered are now’ 
revived and reinforce the strain in the current situation. Thus 
the prolonged and intense neurotic or psychotic responses to acute 
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stress art* always associated with old conflicts which net like an 
Achilles’ Heel of vulnerability and precipitate a pathological condi¬ 
tion in spite of all that group supportive measures can accomplish. 
In such cases the regressive substitution of immature roles, and the 
affectiv»* isolation of the individual require s|>ecific psychodynamically 
oriented technics for their resolution. 

Up t o this point the discussion has centered about transactions oper¬ 
ative during the period of acute stress. Before closing, I want to 
comment on the aftermath, or long-range aspects of these situations. 
Our continual interest in pathology, which is the incentive to most of 
our research, results in our having a good deal more information on 
specific cases of maladjustment than on the general patterns of inte¬ 
gration ami adjustment in acute stress. A broader view of the psycho¬ 
logical transactions 1h*tween individual and group, however, reveals 
a pattern of turbulence which is likely to la* ignored, especially in 
planning for stress, because of the dramatic appeal of immediate 
pathological reactions and our habitual interest in the individual. 
In this pattern the initial result of the stress, if it is not overwhelming, 
is an increase in integration and feeling of well-being, both in the 
individual and group. The individual experiences heightened alert¬ 
ness—a tonic speeding up in all somatic and psychological systems. 
The group strengthens its cohesive bonds. Conflicts between individ¬ 
uals and sub-groups are forgotten in the general emergency. The 
tuned-up facility in communication and breaking down of barriers 
is registered as an increase in morale. 

This process is familiar to students of military psychology and it 
was quite evident in the English flood disaster. There, in spite of 
extremes of exposure to water and chill wind, in spite of injury and 
doubt of rescue over many hours, the heightened resistance to physical 
and emotional illness was characteristic of all but a few. But this 
initial response to stress is reversible, and does not long survive the 
emergency period. It is replaced—during the return to normalcy— 
with a drop in morale and an increase in general irritability ranging 
to outright illness. In part this reversal may be due to a compensatory 
reaction of conservation of energy after the tremendous expenditure 
of energy during the stress period. It would thus parallel all cyclical 
and phasic somatic and psychological processes in the organism. But 
it appears to me that it is also due in part to a discontinuity between 
stress behavior patterns and normal civilian roles. The transition is 
too abrupt and many cling stubbornly to their stress roles, unable to 
find role patterns which will ease their transfer to the civilian com¬ 
munity. Even in the relatively brief stress of the English floods 
many were unable to return to their homes but lingered in Rest Cen- 
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tors. If this 001111111111 (lilliculty aetmilly results from an absence of 
adequate transition roles, then it would seem that our planning to 
meet stress situât ions in civilian and military defens»* should take this 
communication gup into account by devising t(‘clinics and institutions 
to s|>eod the transition. 

ihsi'iiss/un 

Dh. Stanton. I would really like to address my question to both 
the two previous sjieakers because 1 have found their presentations 
inviting all sorts of inquiry. For instance, I wonder if Dr. Spiegel 
and Colonel Glass would agree that in the treatment of flat feet and 
of the heart syndrome which Colonel Glas, dealt with, it would lie 
possible to say in Dr. Spiegel's terms that what the psychiatrist is 
actually doing is altering the social role of illness. He is simply 
saying this is not illness. Under these circumstances would it lie cor¬ 
rect to say that whatever the motivation and whatever the social 
jKisition of the patient’s illness, one might exjiect that there is still 
a reason why the patient 11» consulting the psychiatrist with these com¬ 
plaints, and that the psychiatrist’s intervention, as Colonel Glass indi¬ 
cated, has a last question to it—wind is wrong since this is not it? 
rids perhaps brings to the patient a reformulation of his problem and 
possibly the vision of an alternative role. I ask the question because, 
if this is a translation into Dr. Spiegel’s language, it would indicate 
that Dr. Spiegel has offered a frame of reference in which it is possi¬ 
ble to analyze these matters systematically in terms of alternative roles. 
That is, it would emphasize also the extreme importance of differenti¬ 
ating between something happening in the body, something we might 
speak of as illness or physiological disturbance, and a social disturb¬ 
ance which is to be distinguished from the social role of illness. 

Dr. Spiegel. I would certainly agree with the answer suggested by 
Dr. Stanton that one of the very important aspects of the psychia¬ 
trist's function in a military situation is exactly in the definition of 
the role of the sick, especially of the emotionally sick but also to some 
extent of those who are physically sick. It seems to me that the 
psychiatrist mediates between command and the individual liecause of 
the technical aspects of what it means to be sick or what defines the 
sick person. Therefore, the psychiatrists generally carry on this 
function. They define the role of the sick person in such a way that 
he can as much as possible still be included in the group. He (hies not 
need to lie separated off by being assigned a role which segregates him, 
whether it is because of flat feet or anything else. So, it seems to me 
that the medical officer then functions by fashioning this role and giv¬ 
ing it some name. Operational fatigue was a term that was used in 
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World War II to dcsijrmih* a rol»* wliidi dov^ not -plit the primou 
off from tin* firouj), hut maintains tin' hond. It seems to me that this is 
a hum* 1»>«'I "f the mental hygiene, or |»reventive, aspeet that Colonel 
(ilass was diseussiiifj. 

Con. (in.vss. I tried to make it clear that we do not attempt to dif¬ 
ferentiate too sharply het ween various forms of comhat failure. When 
the individual comes in with tint feet or something else, as evidence of 
failure, we recognize that the mere presenting symptom is not so 
important. We also recognize that the tremendous mass contagion 
becomes culturally important. For example, in the first winter of 
Korea we had a lot of frostbite. Erected and grafted upon this un¬ 
doubted frostbite there arose a parasitic disease or syndrome which 
I labeled the syndrome of the cold feet. Now, these Jieople had un¬ 
doubted cold feet. There was no question about it. All you had to 
do was to walk around and you would have them. But they had the 
symptoms of cold feet and a lot of them felt that this was a disease, 
fhat it was important, it was cultural, it was fashionable, etc. 

In the same way, this parasitic addendum frequently hapjams with 
other things which cause many casualties. In World War 1, for exam¬ 
ple, numerous cases resembling gas casualties sometimes result» l be¬ 
cause of a shell landing somewhere in the vicinity and someone spread¬ 
ing the rumor of gas. These people had all the symptoms of gas 
¡MMsouing. In one recorded instance 500 cases occurred in a veteran 
division in a very short |M*riod of time. 

In industrial psychiatry we have to define the roles as pointed out. 
We recognize that there are factors that are making this individual 
corne in, that are causing his failure and in this asjiect we want pre¬ 
vention to 1h* directed at these people as well as at overt psychiatric 
casualties. Our realm is not the narrow realm of overt psychiatric 
disorders. 

Dr. Stanton. My second question relates to the matter of mission. 
In Dr. Spiegel’s terms, I suppose you would say that an Army and any 
other social group, for that matter, has actually built into it a struc¬ 
ture of roles. From this I would guess that the feeling of coherence, 
of sense of mission, a priori would seem to la* one of the primary 
organizing principles. Even, for instance, one who regañís a war 
as capitalistic exploitât ion nevertheless has it categorized and somehow 
making sense, which is quite different from the person who sees it as 
a completely chaotic situation. I am thinking, of course, in terms 
of an overtly mentally ill patient, but I wonder if in that sense the 
coherence with which the mission is regarded may not actually be 
very important to all, even though the men are not particularly articu¬ 
late about it. It also would explain the contradiction between the 
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denial of the importance of mission, substantially on the basis of the 
interviews, and the very common experience that a pimp which is 
functioning at hijrh morale impresses all outside observer.-, with a 
most intens«» sense of mission. 

Dr. Si ’IKoki.. Well, 1 think Colon«*! (¡lass has alreadv iiulicated his 
opinion that the sense of mission «loes not play a very larp; role, at 
least so far as combat success or failure is concerned. 1 have no settled 
opinion about it. Jt seems U> me an extremely complex sociological 
or social psychological matter. The matter of the mission is one of 
the large number of matters In*fore the nation which does not make 
sense. Our whole foreign policy, our whole stand as a nation vis-a-vis 
other nations seems to me to fall into the realm of ambiguity. How 
much one deals with it depends to a certain extent upon one's tolerance 
for ambiguity. It seems to me that in this situation what hup[)ens 
is that individuals try to narrow their value field and their obser¬ 
vational Held because this large matter is too loaded with problems. 
J herefore, one tries to identify with a group which seizes upon only 
one part of the problem and does not have to deal with the whole. ï 
would assume that this explains what Colonel Glass tells us, that when 
operating in a military situation the individuals and the group itself 
cannot ileal with these larger issues very successfully. They have 
another problem in front of them. Probably it is sufficient for their 
purjKises just to resolve the problem that faces them, without having 
to settle something that no one else can settle either. 

Dr. Wiiitkiiorx. I think this last question has touched on an im- 
{«ortant angle of the transaction of dynamics, and that is the difficulty 
in verbal ist ic formuluthm of roles. The concept of roles has been a 
tremendous addition, I think, to our conceptual scheme of organizing 
psychodynamics. It runs a risk of committing one to necessarily de¬ 
fining in sharply delimited verbal form the variety of roles which 
one is talking about, but this runs exactly contrary to the nature of 
human beings because they do not verbally define their roles s«i 
sharply. Ihe roles have to lie more or less vaguely inferrad from 
the mode of behavior. Certainly, Dr. Spiegel pointed out the diffi¬ 
culties in the emotional aspects of transactions with which as clini¬ 
cians we are extremely familiar, that is, the extraordinary resistance 
people have to an inept categorization of their emotional roles. There 
is a tremendous amount of conventionalized resistance to character¬ 
izing one’s emotional behavior in certain unpopular terms. The ques¬ 
tion whether one is resentful will serve as a reminder of these difli- 
cultiet ; for example, the wide range of feelings between hurt, resent¬ 
ful, angry, agressive, hostile, etc., indicates a territory in which people 
are extraordinarily finicky about the verbalistic formulation of their 
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rolos. This yioiitly complicates our efforts to devise useful terms for 
separating our conceptions in this field. I am not going to ask Dr. 
Spiegel really to answer this question. I threw it in as a comment, 
partly to ease what seemed to Ik* a divergence of feeling or tension 
growing here. If Dr. Spiegel would like to make some comment, I 
would be glad to have it. 

Dk. Siuhuki.. I agree with Dr. Whitehorn that this is a problematical 
area, and one which we cannot l»egin to solve at the present time. Our 
categories are too naive. Almost every man has his own pet way of 
describing things, and I think the fancy verbal attitudes that we fall 
into are merely symptomatic of the general problem. However, we 
cannot avoid the difficulty; we each have to invent our own jargon, 
so to sjreak, and 1 think that only after some period of time will we 
settle these stylistic matters in a way which will impose some agreed- 
upon convention in our terminological communications. 

Col. Glass. Despite my zealousness to emphasize the fact that even 
without a good appreciation of the mission we could operate quite 
well, that we have done so in one war and one campaign that I know 
about, I would like to say that we would prefer and would be much 
Iietter off to have a good appreciation of the battle mission and a 
Irelief in il. I pointed out that those who had this did better than 
those who did not, and I believe that. The only trouble is that, as 
Dr. Spiegel has pointed out, this is such a difficult subject, with the 
country torn as to belief in the mission, that I think it would be wasted 
effort to pound at the troops about it. I am afraid we would only 
exhaust our resources on something from which we could extract very 
little. So while I believe in it and I would love to see us have it, I 
want to point out that we can work without .is deep belief in mission 
if it is not present, and we do. 
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CHRONIC SITCATIONS EVOKING PSYCHOLOGI¬ 
CAL STRESS AND THE COMMON SIGNS OF THE 
RESULTING STRAIN* 

Til KOI HIRE LllIZ. M. I). 

( hrotiic sit nut ions provcwntivo of stress cover an iiulefinite runfie 
and may be considered to include the life of contemporary man. How¬ 
ever, I lielieve tliât the topic can In* reasonahly limited to consideration 
of circumstances for which persons do not have adequate mechanisms, 
or patterns of defens«» which will hnffer the hlows without producing 
shifts in equilibrium that change the organism. When stress is chronic 
rather than acute, the adaptation is sutlicieiuly successful to ward off 
incapacitation, at least for a time, but eventually the adaptation and 
rcstitutive efforts so alter the individual that new experiences impinge 
on a changed person who is either less sensitive or more vulnerable. 
In some ways, the changes permit toleration of experiences that would 
have overwhelmed prior to the adaptation. However, in other ways 
the accumulation of stresses and the efforts at restitution make the 
jierson less adaptable, for if a remaining defens«», built up to help 
withstand the stress, is lost, the balance topples. 

What constitutes stress varies with the individual and the meaning 
of his ex|M>rii»nce. I his problem will la* bypassed in this pivseutation, 
which is concerned with group or mass phenomena, with interest in 
individuals primarily as members of organizations, subjected to com¬ 
mon situations and displaying many common reactions to them. The 
material, concerned with oversea military ex|H»riences. contains other 
inherent differences from data usually studied in civil life in a democ¬ 
racy. The individual could not remove himself from the stressful 
situation, nor overcome it through individual effort or decision. He 
was not free to alter his situation and the neeil to adapt was foned 
u|hiii him. Deprivation, including the absence of grid i lient ion (as 
important a constituent of chronic stress as positive trauma) did not 
stem from intiapsyrhic forces; nor did the craving for affection 
(a bottomless well) stem from inability to form the desired attach¬ 
ments. furthermore, to an extent rarely encountered in civilian life, 

••rr::1 *h" mi Sir.-»», Arm, MiHll.nl Mprvl.'p UrailnntP 
Kiliool. Wulnr K«hhI Ami) Mtillial Outer, Wanblnitton, I». C. 
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these men were not reacting: In a single jirolongeu major stress but to 
a constant heaping up of insults against a background of deprivation. 
However, the sharing of experiences not only different iated t liest* situu- 
tions from the iiMial civilian problems but was a major factor in 
making adaptation |Missihle, and tifien it was when the individual 
liegan to consider his own problems as uniipie or to differentiate him¬ 
self from his group that maladjustments became serious. 

leaving abstractions, 1 will try to depict two general situations 
which were extremely stressful but of markedly differing intensities: 
.he plight of the America! Division in Fiji early in 1944 and the 
chronic but constantly acute circumstances of the First Marines on 
Guadalcanal in 1942. Other chronic situations with which I had 
personal familiarity form a background, particularly the insidious 
decline of garrison troops during three monotonous years on isolated 
Pacific islands. 

The position of the America! Division early in 1944 is of particular 
interest. These were seasoned troops who had withstood the acute 
and chronic stresses of ii months of intense combat, suffering only u 
relatively low psychiatric casualty rate. When they later returned to 
combat on Bougainville they suffered few psychiatric casualties, but 
while recuperating on one of the world’s most beautiful islands, they 
were losing |M>rso:inel rapidly from a combination of malaria and 
psychoneuroses ( ref. 8). The memory of the past few years and con¬ 
templation of the next few years constituted major stresses. These 
were largely National Guard troops, called up a year Ik*fore the out¬ 
break of hostilities, and the first division sent into the Pacific. Scat¬ 
tered in jungle out|>osts they had provided the thin defense against 
any further advance of the enemy, knowing that their positions were 
basically indefensible. Then, after 8 months, they had been sent to 
Guadalcanal at the low ebb of the battle and experienced the end of 
the worst phase of that campaign. After 5 months, worn and ill with 
malaria, they arrived at Fiji for rehabilitation and reorganization. 

The planned few months of rest lengthened into 10 as the Medical 
Corps sought ways to overcome the malaria that had infested about 
95 percent of the men. After 2 years overseas the war had not yet 
started. They could look forward only to endless battles for islands 
far from Japan ami farther from home. There was no escape except 
through illness. They had all been in the hospital many times and 
often could not see why the man in the next bad had been sent home 
while they were sent back to duty. Hopes rose and fell with rumor. 
Often they believed they were about to return to combat and about as 
often they believed they were to lie sent to the States. 
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Beyond the specific circumstances of the division, they shared a 
set of stresses common to troops isolated in the jungle, cut off from 
the mainstream of the war. It is necessary to consider briefly the 
void in the lives of these men. A person develops in a setting and his 
surroundings are part of him. His habits have developed against a 
background. His evenings are part of him and they are evenings with 
his parents at dinner, at the bowling alley with the gang, driving 
around with the girl friend. This is his life and this is the soldier 
us much as the body he carries overseas. At home he knows who he 
is and where he stands. Above all, he has sources of affection and re¬ 
cipients of his affection. He is not constantly judged on his merits. 
The sulfuric has those who overlook his outbursts, the shy has shelter, 
the sensitive has room to escape. He has often found a life that sup¬ 
ports his defenses. Induction is not without stress for the familiar is 
last and the future is unknown. The transition is aided by the need 
to learn new ways of living and the formation of bonds to the men 
who share the transition. A sense of belonging and purpose replaces 
the loneliness and compensates for the frustrations. New experi¬ 
ences stimulate and the adventure is enjoyed. Life in the United 
States or in any civilized country provides ready substitutes for the 
familiar. 

Although the Fijis are beautiful islands with some of the amenities 
of civilization, life on them and on other similar islands w’as devoid 
of the familiar, of meaning, adventure, excitement, attachments. 
There was little liquor, few women, no change. Two years had 
passed, girls had married, friends had stopped writing. The inability 
to recall what the girl friend looked like and even more what she felt 
like, was frightening. The men began to wonder about their own 
feelings for people they had loved and in turn doubted the fidelity of 
those at home. They were uneasy because life at home was changing 
and they were not part of it. Everyone was possessed by a deep 
yearning for a meaningful existence. This need seemed to be the core 
of the vitiating condition lightly termed “Golden Gate Fever” but 
more productive of casualties than the enemy or the Anopheles mos¬ 
quito. This existence for the average soldier was not part of his life. 
It was an hiatus and life would resume when the war was over. Mili¬ 
taristic nations may have had soldiers who would have regarded this 
period as the culmination of their lives. To our soldiers it rarely 
appeared part of growth. It was exile. After Guadalcanal, all con¬ 
cepts of the joy of adventure had been removed from war. 

In the lonely setting there was all too much time for rumination. 
New stresses accumulated. It is not possible to discuss them, and I 
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must resort to jjiviiifi an impression of the situation from a table. 
(See table 1.) 

Table I. Segalive tactor» Influencing Morale of Amerieat I)ivi»ion 

!. Fear of another “Guadalcanal/’ 
A. Capture. 
H. Insanity. 
C. Cowardice. 
I). Death. 

II. Recurrent Malaria. 
A. Unfit for ¡ tress of rauipaiKii. 
B. Fear of permanent ill-health. 
('. Impotence from illness or from atahrine. 
I). Ilospitali/.ations relate to men goiiiK home. 

III. “Fed-up.” 
A. Monotony. 
B. Absentee of aratifications. 
C. M eaningless existence. 

I\r. Nostalgia. 
A. Loss of “feel” of home. 
B. Projection of loss of love. 

V'. Food and Climate. 
A. Inability to eat “C” rations. 
B. “Tropical Neurasthenia.” 

VI. Resentment of “Deal.” 
A. Broken promises. 
B. No recreation after combat. 
C. Complacency of home front. 

VII. Fear of Suicide and Insanity. 
VIII. Loss of Buddies. 

A. Through illness and neurosis. 
B. Separation from unit. 

IX. Absence of Chance for Promotion. 
X. Absence of “Way-out." 

Overseas till wounded, insane, chronically ill or dead. 

Títere were the fears of the future, for all jungle combat was con¬ 
templated in terms of the experience on Guadalcanal, a dim prospect, 
particularly when weakened by repeated bouts of malaria. The men 
were extremely resentful of tbeH^leal” they had received, the broken 
promises, the rehabilitation in an area without provision for recreation 
or change, and the large share of the burden of the war placed on their 
shoulders because they had patriotically joined the National Guard. 
The food and the climate cannot be discounted as stresses. Even 
though the food was more than adequate, the monotony of amplified 
“CT rations, prepared by cooks who had been cab drivers, is difficult 
to describe. Men could no longer eat cereal when the mold surpassed 
the wheat content, nor continue to relish bread habitually seasoned 
by imbedded weevils. Powdered egg, powdered milk, spam, and stew 
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ImtlUnl the ¡mupmit ions of tlie cooks. Men lost weight and visions 
of meals replaced fantasies of j;irls. Tropical neurasthenia is not 
just a matter of climate, but it would he erroneous to disregard climate. 
The atmosphere during the rainy season l>ecame a leaden blanket 
which had to l>c lifted each morning upon arising, and the almost 
endless rain brought despair. The dry season was usually remarkable 
and was awaited eagerly. The men were promised a climate second 
to none. Unfortunately, when this dry season came it somehow 
rained for 75 days in succession. 

Into this general situation a new and ominous stress was introduced 
when a small epidemic of suicides broke out. Word of each suicide 
spread with the supersonic speed of rumor through the confined areas 
to fall on minds prepared by the ruminations concerning the impos¬ 
sibility of cont inuing such existence, and amplified by local knowledge 
(whether real or but rumor) that 17 or ^7 Marines had suicided in a 
month on Samoa. 

With the passage of time, those factors which bad offered support 
were undennii ed. The attachment and loyalty to the group began 
to waver as buddies and o Hi eel's were sent home liecause of ill health. 
Then men were found unfit for further active combat and were trans¬ 
ferred out of their companies to headquarters and found themselves 
with a strange group. Finally, resentments were heightened when 
an order forbade men who had suffered more than a certain number 
of attacks of malaria to win promotion. This made it necessary in 
some units that new and untried replacements la* made non-coms who 
were to lead in combat. These many stresses could often be carried 
despite the weight of the burden. Though it may seem strange, an 
impression was gained that incapacitation often followed the addition 
of a stress involving disruption of relationships with home, which 
robbed the men of a future which would compensate for present trials. 
This trend has l>een portrayed in “Dry Hot,” one of the less romantic 
“Tales of the South Pacific” (ref. 4). 

Against these and many other factors which undermine the deter¬ 
mination to endure, there were positive influences (table 2). These 
were sometimes intangible but sufficiently powerful to keep about half 
the troops motivated—-the desire to stay with one’s buddies, with 
whom one had shared and upon whom one could rely ; the pride in the 
unit and being part of it; and even more, the pride in oneself which 
said that one could take as much as anyone. There was hope too, par¬ 
ticularly the hope that someone would have the good sense to realize 
that one more campaign was all they could take, and the determina¬ 
tion to go through it with the outfit. At times the positive motiva¬ 
tion was dubious, such as the feeling that it would be better to return 
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to combat, rat lier than endure the monotony of life in Fiji in a non¬ 
combat, out lit. Finally, and most important, was the rotation policy 
which materialized at the end of the jKuiod under discussion. Even 
though greeted with disbelief as another pretext to keep them going, 
for the fiixt time, one heard really positive demands to In' permitted 
to continue with the infantry. 

Table i. Poní tire Factors I nflaencitui Morale of Americal Division 

1. Unit Morale1. 
A. Mutual support from buddioM. 
H. Sacrifice for unit. 

II. Need to stay with unit. 
Karly in war—fear of reassignment. 

III. Pride in self. 
Family pride. 

IV. Hat her Ih' killed than stay in Fiji. 
V. One more campaign. 

VI. Patriotic Motivation. 
VII. Revenge (specific individuals). 

VIII. liotalion. 

Although the picture descri lied and the feelings of the men were 
bleak, it would Ih* erroneous to give the impression that the units 
were at the end of their roi>e. Somewhat over T»() percent of the men 
remained in reas ddy good spirits and health (ref. 8). Neuras¬ 
thenic symptoms affected almost everyone, but fatigue, lassitude, 
irritability, and tenseness were accepted by most as a part of the life. 
When neurasthenia reached proportions that brought the soldier to 
the hospital, it appeared as if it were an admixture of depression and 
anxiety states. The neurasthenic picture often reached proportions 
that would la* ominous in civil life but here seemed to reflect the 
absence of motivation in a situation from which the individual could 
not extricate himself, whereas in civil life similar absence of motiva¬ 
tion would indicate profound |M*rsonality disorder. Headache, of a 
tension type, was ]>erhaps the most frequent additional symptom, ' 
and usually a certain indication of resentment. Anorexia and upper 
gastrointestinal disturbances were also rampant and led to hospital¬ 
izations for weight loss. Strangely, in an area where dysentery was 
common, colitis was relatively uncommon. Intolerance of the heat 
or sun was a frequent complaint and study of these cases led to the 
impression that only the climate of the United States would be 
considered healthful. Combat neuroses were not uncommon, even 
months after departure from combat. A crackup had occurred in 
combat but the soldier had recovered his gsjp and fought to retain 
his stability. The months of waiting and worrying about the ability 
to manage further combat led to reactivation of severe anxiety states. 
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Much of the difficulty arising from the stresses of the situation 
was expressed in incapacitation from malaria. The debilitating 
effects of the disease were exaggerated in the soldiers with low morale 
and prevented them from cont inning at duty. The asthenia of chronic 
malaria and neurasthenia could not he clearly differentiated (ref. 8). 

The serious signs that the soldier liad passed his limits of endurance 
were depression, often marked by obsessive rumination about home 
that could not he shaken, hut paradoxically the inability to write 
home any longer was also ominous, probably because it indicated a 
need to blot out memories that were no longer tolerable. Contempla¬ 
tion of suicide and its reflection in reactivation of repetitive night¬ 
mares of combat demanded emergency attention (ref. *2). When a 
soldier soured on his unit, and particularly when all of the men he 
had been with were castigated, the soldier’s self-esteem had usually 
fallen dangerously low. There were similarities 1 «'tween the stresses 
that produced slow dissolution of half of the America! Division and 
the obvious and dramatic stivsses of months of almost constant 
traumata that produced the most serious psychiatric casualties of the 
war among the First Marines on (iiiadalcanal, but in one case dep¬ 
rivation was in the foreground and in the other the frantic struggle 
for survival. 

I cannot attempt to describe again the situation of the Marines on 
Guadaleamd (ref. 1) concerning which Commander E. Rogers Smith 
wrote, “We lielieve . . . that never before in history has such a group 
of , . , well-trained men been subjected to such conditions. . . . 
The strain and stress experienced by these men produced a group 
neurosis that has never lieen seen liefore and may never lie seen again. 
. . . These men . . . do not exaggerate their trials . . . but in their 
composite story they give a picture of physical and mental strain that 
combines the l»est of Poe and Ruck Rogers. . . . This was not the 
quickly terminated but terrific rape of Pearl Harbor, not the similar 
acute days of Dunkirk. This was the worst of Imth of them, prolonged 
seemingly without end” (ref. 7). The stories and descriptions which 
I heard were about a month fresher than those recounted to Com¬ 
mander ^mith and given the stamp of veracity by the ap|*euranee and 
behavior of the staunchest. It was an experience unique in our mili¬ 
tary annals. 

The First Marine Division, reinforced, was engaged in the first land 
offensive of the w ar without respite from August 7 to DecemWr 0, 
1942, virtually cut off and without reinforcements until an Army regi¬ 
ment was landed in mid-October. This was the first battle and the 
turning point of the war in the Pacific. Although the history and 
nature of the campaign are essential to understanding the extreme 
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stress, it must sufliee tu say tluit this was the most desperate campaign 
ever fought hv the Marines ami their situation was considered hope¬ 
less for a prolonged period of time (refs. 4 and 5). The period of 
particular interest to us was mid-October. After 2 months of anni¬ 
hilating one .Japanese force after another, and with men worn from 
fatigue and diseas«*, the bottom seemed to drop out when, with sup¬ 
plies exhausted, gasoline siphoned from the bottom of the barrels, 
almost all planes wrecked by naval she]Mire, the .1 apañase were land¬ 
ing a fresh division and more Japanese reinforcements were known 
to lie off the coast. There was no way out except lighting until the 
end. 

\ irluully all of the Marines evacuated at this time would have been 
considered incapacitated from “combat fatigue” an any later cam¬ 
paign. 1 he psychiatric casualt ies displayed symptoms of an intensity 
that were not seen again in the Pacific. It seems particularly signifi¬ 
cant to me that casualties evacuated a month later, who had endured, 
even more, were not nearly so disturbed. There is ample reason to be 
fairly certain that this was not because the first evacuated were the less 
stable. In the ensuing month, the title of battle had begun to turn, 
morale had risen, and the men had rebounded. Psychiatric casualties 
occur in inverse relation to the morale of the unit. The morale of the 
t irst Marines was almost fanatical, but in October it was extremely 
low—perhaps to a great extent expressing only a unity of desperation. 

A number «)f destructive forets (table ¡1) were sapping the physical 
and emotional vitality of the troops. 

Table .1 Faeturt vu üuadalraaal llhtrufiliitn Morale 

1. Lick of Army ami Navy Hiipiiort. 
-• Absence of promised relief. 
3. Inexplicable absence of reinforcements. 
4. Exhaustion of weapons, supplier ami planes. 
5. Disease. 
6. Semi-starvation 
7. Laek of sleep, 
8. Over whelm ln¡{ odds. T 
1). Incomprehensibility of aituation. 

10. Strnncenes* of Jungle combat. 
11. No quarter given. 

When the Marines landet! in the southern Solomons on August 7, 
they understood that in Marine tradition, they were to secure various 
small islands, capture the airfield on Guadalcanal, and were then to 
be replaced by Army troops. Unknown to them, the Navy suffered 
a major disaster on the night following the landings. The four 
cruisers covering the operation were sunk in a matter of a few minutes 
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by a surprise at tuck from a .Japanese Ueet. Control (»f the approaches 
to the southern Solomons was lost and the position of the entire opera¬ 
tion U'eame so precarious that neither of the two Army divisions 
guarding the entire South Pacific area could he risked. What had 
started out to he a relatively minor engagement became a major en¬ 
counter involving some of the largest naval battles in history (ref. 5). 
The Japanese holding the neighltoring islands were able to sneak in 
reinforcements repeatedly despite tremendous losses suffered in the 
process. The Marines could not understand the absence of supplies, 
support, reinforcement, or the promised relief. Fighting in an ex¬ 
tremely confined area, they were subjected to incessant shellings, 
bombings, and naval bombardment, while hemmed in on all sides by 
the enemy. There was no area that afforded reasonable rest or shelter. 
In the absence of any malarial control measures, the troops were 
rapidly infested as well as plagued by dysentery and numerous skin 
ailments. The perimeter was very thinly held and was subject to 
Ijeing broken by massive assaults concentrated in one spot by the 
Japanese. Several such assaults were driven back, but fortunately 
the Marines did not remain on the defensive. They were constantly 
making sorties and major assaults, annihilating Japanese regiments 
and even divisions, constantly breaking up the massing of tnmps Ite- 
fore the Japanese could launch a major assault. In this life, the 
Marines soon la»came completely exhausted. The strangeness of 
jungle combat against Japanese veterans of the Malayan campaign 
was particularly arduous. The frightening aspect of the strange 
situation was markedly heightened when it soon became apparent that 
the Japanese were not taking prisoners and were torturing the few 
men who were captured before killing them. 

There were many other stresses, but in this general situation a 
series of internalized stresses arose (table J)—the emotional counter¬ 
parts of the external events. 

In mid-October the conviction of the inevitability of defeat and 
death which permeated all ranks was heightened after a point-blank 
naval shelling, which left the entire area a shambles, destroying the 
few remaining planes and supplies of gasoline. It appeared as if the 
chips were down and the balance between concerns over impending 
death and the willingness to sacrifice for the good of the country was 
put to an extreme test. Preoccupation with the past and what would 
happen to families filled the minds of everyone. 

The soldier who relinquishes the direction of his own life needs 
to feel that the officers and the command are acting in his best interest, 
so far as possible. Because the situation was so incomprehensible, 
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Tahir {. Emotional Coaalrrparts of Situational Factor» 

1. Conviction of inevitability of defeat and death. 
A. 1’reneeupation with impending deal I). 
It. Fnmtration of utmost efforts. 

II. boss of personal support. 
A. boss of faith in high command. 
B, I ,oss of buddies and t rusted officers. 

1. boss of interpersonal bonds. 
2. boss of feeling of invulnerability. 
3. Mourning and guilt. 

('. boss of interpersonal relations at home. 
III. Anxieties. 

A. Fear of suicide. 
1. Suicide before capture omnipresent thought 
2. Cnable to endure more. 
3. Example. 

It. Fear of cowardice. 
(’. F'ear of insanity. 

1. Misinterpretation of anxiety and depression. 
2. Witnessing stolid friends crack up. 

IV. Resentments. 
A. Projection of personal inadequacies. 
It. Quality of weapons. 
V. Complacency of home-front. 
I). Carrying entire burden. 

. Ad Intinitum. 
V. Guilt. 

A. Related to loss of buddies. 
It. Cowardice. 
C. Miscarried responsibility. 

failli in leadership sank extremely low. It could not be directed to 
the jouerai commandinji the operation, a.s he was sharing the tribula¬ 
tions of the men, but was directed to the commanda in New Zealand 
and in Washington. The loss of buddies through death, disease, and 
wounds was thinning the ranks and the men lost any feelings they 
may have had that they were invulnerable or that they could emerge 
unscathed. As has lieen amply discussed elsewhere, the soldier gains 
a considerable part of his sup{>ort from the meaningful relationship 
with his comrades, with whom he counts as an individual and who 
will look after him if necessary. In addition to the loss of such sup- 
port, many men were filled with feelings of mourning and guilt over 
the death of their liest buddies. Into this situation came the oc usional 
mail, bringing to some good news that reawakened memories, and to 
others concerns over changes at home—the loss of girl friends, diffi¬ 
culties in the family—which undermined determination. 
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Coneeriunjr lti<‘ anxieties listed, the prominent position of fear of 
suicide may seem strange, but in this situation there wen* few men 
who did not have at least some fleeting thought that one might as well 
end one’s life and forego further suffering. Almost everyone had seen 
someone who had walked out to perform some heroic last gesture. 
Fear of cowardice was high in this unit with such excellent morale 
and the fear of insanity, of course, was marked in this first battle 
when the notion of psychiatric casualties was extremely strange and 
everyone had seen good friends suddenly “blow their tops.” As 
everyone was feeling extremely jittery and depressed, these signs 
were easily misinterpreted by the men as evidence of impending and 
lasting insanity. Concern over homicidal impulses, which has been 
stressed by some writers, was present, but the incapacitating impulses 
did not concern killing the enemy. The danger came from homicidal 
impulses directed toward one’s officers or comrades. 

Resentments were all pervasive and many of them may well have 
been projections of feelings of personal inadequacy. O > needed 
someone or something to blame. There seemed to be so many good 
reasons for resentment, which ranged from the complacency of the 
home-front while they were sacrificing their lives to rage at the in¬ 
adequacy of untried line officers. Up to a certain level, the resentments 
formed a protective outlet but when increased by frustration after 
frustration, as the men felt helpless to change their lot despite their 
most extreme effort, they reached explosive intensity. The men were 
concerned with guilt about many matters, including past relationships 
at home, which had iiu|H*lled them to join the Marines, the guilt of 
officers and non-coms when patrols they sent out never returned, or 
when some command miscarried as it was hound to do in such a 
campaign. 

It. is necessary to emphasize that none of the factors listed impinged 
upon the Marine singly, but worked u|»on him collectively with vary¬ 
ing degrees of intensity, together with the pounding to which the 
island was l»eing subjected. The illnesses he was suffering and the 
repeated narrow escapes from death were the lot of everyone, to which 
must la* added some particularly acute stresses to which many were 
subjected. For example, here is a note: “After more than a month 
of intensive combat, ‘A’ became jittery after bis company had been 
landed Itehind the Japanese line in an encircling maneuver. They 
were erroneously put, ashore on the wrong ridge and were subjected 
to intense shelling by our own destroyers and land artillery as well 
as from the Japanese, who surrounded them. ‘A’ was one of the few 
survivors. Later, while out on patrol, he was blasted by mortar fire 
and fell unconscious into a ravine, awakened alone and frightened in 
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tlw jungU*, i'Ht inimtijipd after several days of hiding out from the 
Japanese to inlilt rate hack into our lines, to learn that the blast had 
probably saved his life, as again he was one of the few survivors. 
Hospitalized, he could not regain his grasp, for the hospital tents 
were repeatedly bombed, but he only became extremely ill when the 
destroyer on which he was being evacuated was bombed and he was 
again unconscious from blast and awakened deaf and coughing blood, 
surrounded by the dead and dying.” 

What were the signs of strain in these men < There could have lasen 
very few Marines who were not gravely affected. The men in the 
104th Infantry, who were the first “outsiders" to enter upon the scene, 
were rather unanimous iit their report that the Marines were all 
crazy. Relatively few remnants of social living and civilized be¬ 
havior remained. In October there were no smiles and a wisecrack 
might start a light. Weary minds had wandered far from the battle 
to the homes that they would never see again. Men sttiod on the shore 
scanning the horizon by the hour for a speck, or watching the sky for 
enemy planes, which led to the typical far-off stare. They were resent¬ 
ful, embittered, hypercritical, so disillusioned they tried to believe 
nothing. The antiaircraft crews that had stuck, firing to the last 
moment, scurrying for shelter after they saw the bombs released from 
planes, began to break with the final alert On the lines, the men 
were increasingly trigger-happy. 

The overt neuroses overtook some gradually. Concern became pre- 
octvpaiion, which led to apathy and depression; the habitual tightness 
in the throat became a sob which, as days passed, turned into uncon- 
trollable crying. Inability to eat turned to vomiting and with sleep 
wrecked by nightmares, in addition to the alerts, the men became 
emaciated and worn; many simply failed to recover from dysentery or 
from malaria and remained dull and listless, or slowly the jumpiness 
to sounds increased until the trigger was pulled at the slightest noise 
and they were more of a menace than a help. 

The acute onset, precipitated by the mortar shell bursting along 
the trail or by being caught without shelter during a strafing raid, 
was usually a sudden panic followed by a brief amnesia. These breaks 
were only apparently sudden. With rare except ions, careful anamnesis 
revealed that the soldier had l>een fighting against cracking for days 
and weeks, trying to conceal his frantic feelings. He had stopped 
eating. He si>ent more and more time by himself not to show his 
anxiety. He felt he had reached the breaking point but he could 
not retreat, feign illness, or even capitalize on real illness and retain 
any self-respect. There was no esca|>e but he could endure no longer 
and the panic, with the blotting out of awareness, was the only solu- 
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tion. It won lib be erroneous to consider that the prodromata were 
unconscious. 

These men arrived at the Army General Hospital a few days after 
evacuation. They presented an unforgettable sight. They were 
bedraggled, tattered, and emaciated youths with frozen faces and 
far-otf stales who bore little resemblance to the picked men who had 
been landed in New Zealand a few months before. These well-trained 
men had lost from ‘20 to 40 pounds. They suffered from anxiety and 
depression in varying proportions but quantitatively so different from 
that described among the Americal Division as to be a totally different 
matter. Anxiety varied from severe tension symptoms to recurrences 
of intense panic; depression from preoccupation and despair to inert 
disregard of the surroundings. Headaches, anorexia, frequency, ab¬ 
dominal pains, marked tremors, Parkinsonian facies, palpitations, 
insomnia, and nightmares were individual symptoms or virtually all 
present in a single individual. Paucity of conversion symptoms was 
surprising. When they were present, they failed to control the anxiety 
appreciably. The numerous somatic complaints were rarely offered 
as a primary complaint and were readily accepted as part of the 
anxiety. The men knew and admitted that they were extremely 
anxious. 

The disruption of conditioned defensive patterns noticeable in most 
combat neuroses reached extreme forms. A sudden loud noise would 
bring the entire ward to its feet, ready to dash to safety. A peal of 
thunder produced reactivation and reliving of some combat exjieri- 
ences that had produced panic in a few. The men were uneasy at being 
indoors, preferring the ojien but shunning the sight of the ocean, which 
brought fear of shellings. They could not accept the concept of safety. 

All day long the wards were filled with noisy chatter about the 
fighting, with grousing and arguments. It was a slow process for 
normal social trends to return to these minds so long immersed in 
killing, waiting for death, abandonment of hope, distrust. However, 
this was not all residua of combat, for the news from Guadalcanal 
was bad and they were mourning their lost comrades, seeking to hide 
the guilt at having escaped. Amidst the bedlam, a few lay depressed, 
others would wander off to sit with their thoughts or trail into the 
swamps pondering suicide. Every now and again someone would 
become acutely jittery, fearful 1. > was about to “blow his top.” The 
nights were more trying and each night some would refuse to go to 
bed, fearful of the thoughts that would come with quiet and the night¬ 
mares that terrorized sleep. They would lie “good guys” and go to 
bed, but soon would be pacing the grounds, for it was safer to be 
awake, ready to dash for a slit trench. The hum of the hospital 
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generutor penetrated sleep ns the drone of an airplane. When the 
ward was finally settled, the calm was soon shattered by a terrified 
yell of a patient suffering from a nightmare and with everyone fighting 
the mosquito bars to get outside. 

The non psychiatrie wards were calmer, but here too the nights were 
frightening, broken by nightmares, and each day more men lost their 
grip and the N-P Section added beds. 

J cannot tell about the subsequent course of many. Most of the N-P 
casualties were returned to the States and were thought to 1m* in shape 
so that the trip could be recuperative rather than a continuation of the 
intense period of anxiety. Some were returned to duty and it was 
known that a few remained in combat a year or more later. Some of 
the sickliest patients wrote and apparently were reasonably well ad¬ 
justed in civilian life the following year. My experience with later 
troops whom I saw in the United States would lead me to lielieve that 
a pseudo-psychopathy is apt to set in in such troops which confused 
tho psychiatrists in the States. This condition seemed to consist of a 
state of “not giving a hoot,” compounded of guilt, bravado, and deep 
resentment over the complacency and lack of sacrifice of the ]»eople 
in the United States who could never understand the score and whose 
sympathy seemed hollow. No one could understand, and for a long 
time the strings of attachment were still with that only unforgettable 
reality and the only true bonds were with the men who had shared it. 

I would like to say a few words concerning the ultimate in chronic 
situational stress. I do not feel qualified, and others here may unfor¬ 
tunately be more qualified, but the experiences and the lessons gained 
from them cannot be left out. These were the experiences of the un¬ 
fortunates in German concentration camps, and to a slightly lesser de¬ 
gree, of our troops imprisoned in Cabanatuan in the Philippine Is¬ 
lands (ref. 6). For these people, the effects of chronic severe starva¬ 
tion intermingled with and confused the picture produced by the 
intolerable emotional stress. I can here only call attention to the 
brutalizing effects of hunger and humiliation ; the defensive nature of 
the apathy and blunting of emotions that reached extreme forms in 
the effort to shield oneself against the unlteaiuble existence; the mem¬ 
ory defects which may have, in part, been due to nutritional and 
vitamin deficiencies, but which were also surely due to the need to 
blot out memories of home and family; the importance of strong 
motivation to survive despite all pain and tonnent, and when it failed, 
the ability of the human to die of apathy. I have been assured by 
physicians who were prisoners in German concentration camps that 
what I have heard from the patients from Cabanatuan was correct, 
that men who were still relatively well-nourished but who were over- 
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whelmed by the brutality and misery around them, simply lost in¬ 
terest in their surrounding's and faded away within a few (lays. 

The enduring results of such prolonged e\|H*rience require further 
study. It is the impression of those familiar with such people that 
a high proportion have remained strange. Most noticeable is a 
flattening of affect and blunting of responsivity to others. It would 
seem as if the defensive and restitutivc structure erected to endure 
had not been removed completely, even after these many years. In 
addition, neurasthenic and hypochondriacal complaints remained and 
a passivity that is frustrating to those closely related to them. 

Dhcumon 

The stresses imposed upon the two units which have bren discussed 
were vastly different, but still certain common features are apparent. 
I wish now only to comment upon a fairly obvious difference. The 
First Marines were subjected to incessant threats to their lives and, 
while deprived of basic necessities—food, sleep, rest while acutely 
ill—fought desperately for their lives. There was little opportunity 
to establish restitutive patterns. The resultant signs of strain in¬ 
volved, to a great extent, excessive mobilization of physiologic defenses 
against danger as well as hyperactive aggressivity. Without any 
chance for escape, panic was a frequent desperate solution of the op¬ 
posing pressures to live or die. The Americal Division encountered 
a serious obstacle in regaining satisfactory motivation because of the 
need to contemplate an indefinite future of more Guadalcanals, and 
could also find little satisfaction in daily existence. Defenses in¬ 
volved efforts to blunt thoughts and feelings about the future, which 
required need to forget the past as well as requiring ways to diminish 
the intensity of current resentments. The restitutive efforts led in 
the direction of depressive and neurasthenic forerunners of apathy. 

Opening a path into a conceivable future was requisite to preserve 
the integrity of both units. The Marines needed some ho|ie that they 
hud a chance to survive and this came with reinforcements and the 
focusing of the entire Pacific Theater upon winning Guadalcanal, 
which hud by then shaped into a decisive struggle. The Americal 
Division took a new lease on life with the announcement of the rota¬ 
tion policy, for they would lie the first to return home, and when they 
learned on Bougainville that not all jungle combat need lie a repeti¬ 
tion of Guadalcanals. 

I have sought to present situations and the general reactions of the 
participants. It is not possible now to discuss the lessons learned from 
them. Such comparison of military situations for stressful and sup- 
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jKirtive fiu'tors .swins to iik1 to be extremely ¡m¡K>rtant, not only for 
the Military, but to enhance knowledge of the forces at play in the 
emotional equilibrium of people in general. Here, the difference be¬ 
tween individuals or the need to consider the individual's background 
ami development is canceled out by the shuffling of men into organi¬ 
sations and we can concentrate largely u|m>ii how differing circum¬ 
stances provoke differing reactions. Here, too, we are fortunately 
forced to consider that area which concerns toe strength afforded the 
individual when he is capable of submerging his own fate to that of 
the purpose of the larger group. It is a necessary source of strength 
in military life, but also applies in civil life, though we have had 
difficulty in seeing just how. 

I have discussed groups and not individuals, but 1 do not wish to 
close leaving the impression that combat or military psychiatric 
casualties are to be understood in these terms alone. It is the filter 
of personal ex|K*rience and the meaning of the situation to the con¬ 
tinuity of the life of the individual that renders an episode incapaci- 
tating or casual. The understanding of the individual combat neu¬ 
roses is as complicated as the understanding of the civilian neurosis, 
but in military life the setting not only precludes utilization of many 
defenses and balancing gratifications, but also can produce stresses 
that provide a common background that tests the adaptability of all 
involved. 
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LIFE SITUATIONS, EMOTIONS AND BODILY 
DISEASE 

Ha »nu» (}. Woi.KK. M. I). 

Man is pxjhim*(1 to assaults liv other living forms that aim to invade 
as parasites or to destroy: hy meteorological and elimatie crises that 
]»ass sometimes predictably and often whimsically over tie* earth’s 
surface; by other physical forces that operate upon man merely in 
terms of lus mass and volume; and by elements of the earth’s crust 
which man often dangerously manipulates for his sustenance and ful¬ 
fillment, comfort and delijrht, or to vent hit» passion for destruction. 

Man is further vulnerable because he is so constituted that he reacts 
not only to the actual existence of danger, but to tint .its and symbols 
of danger experienced in his past which call forth reactions little 
different from those to the assault itself. Since his adaptive and pro¬ 
tective capabilities are limited, a man’s response to many sorts of 
noxious agents and threats may lie similar, the form of the reaction 
to any one agent de|>ending more on the individuara nature and past 
ex|>erience than upon the particular noxious agent evoking it. More¬ 
over, because of its magnitude and duration, the adaptive-protective 
reaction may lie far more damaging to the individual than the effects 
of the noxious agent per ne. 

Finally, and most important, man is a tribal or group creature with 
a long period of development, dependent for his very existence on 
the aid, support and encouragement of other men. He lives his life 
so much in contact with men and in such concern about their expecta¬ 
tions of him that |>erhapH the greatest threat of all is his doubt about 
his ability to live the life of a man. He is threatened by those very 
forces in society upon which he is dependent for nourishment and life. 
He must lie part of the trila* and yet he is driven to fulfill his own 
proclivities; because of his sensitive organization he is often pulled 
t wo ways at the same time. 

With an awareness of the importance of the direct effects of climate, 
microorganisms, terrain, chemical and physical forcea in disease, it 

‘ Fur « full atuti'ini'iit. Me "Stre»» «ml IHatãm," piiblUli«i] bjr Char'i-» C Thnma«, I'ub 
HkIm r. H|irltiiifli>lil. III., limn. 

* I’rivrnUHl 17 March limn, tu the SjrmpiMlum on Hire»«, Army Medical Service OrniJimle 
School, Walter Kml Army Medical Center, Wa xilina Ion. II. C. 
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has lm*n shown that alterations within the human host stem from 
exposure to sudden and relatively rapid changes of many varieties; 
from disruptions of customs and habits as well as familial and social 
structures; from the deprivation of basic human needs (interj>ersonal 
and esthetic) and the failure to fulfill personal proclivities. Also, 
alteration result from threat* to life, threat* of deprivation of the 
basic needs and of opportunities to fulfill potentialities. Because they 
are ubiquitous and omnipresent, these threats rank high in importance. 

Protective reactions are not “chain” reactions in which the individ¬ 
ual first “feels” (fear, anxiety, hostility, etc.), following with altered 
bodily function (gut, heart, skeletal muscles, etc.) and ultimately with 
abnormal behavior. Indeed, altered feeling, bodily adjustments and 
liehavior occur at the same time in varying relatwe amounts. How¬ 
ever, one may prevail to such a degree as to hide the others and this 
dominance may shift from one to another in any sequence. For ex¬ 
ample, a man in reaction to a situation in his family that caused him 
to feel humiliated and to develop ulcerative colitis, was ostensibly 
tranquil, inactive, and coojrerative as a patient. Then, still in the 
same setting, with exacerbation of bad relations with his family, the 
colitis abruptly ended, he liecame extremely restless, deeply depressed, 
uncooperative, and attempted suicide. 

Yet protective reactions in a given individual are predictable as to 
dominance and order of occurrence during stress and economy of re¬ 
action is usually exhibited. In other words, protective devices are 
not casually related (“anxiety causes dyspepsia”) but are separate, 
though interrelated, adjustment patterns. 

The thesis of this presentation may be stated as follows: The stress 
accruing from a situation is based in large part on the way the affected 
subject jjercieves it—perception depends upon a multiplicity of fac¬ 
tors including the generic equipment, basic individual needs and long¬ 
ings. earlier conditioning influences, and a host of life experiences and 
cultural pressures. No one of these can be singled out for exclusive 
emphasis. The common denominator of stless disorders is reaction to 
circumstances of threatening significance to the organism. 

The particular adaptation pattern evoked by a noxious agent or 
threat is the resultant of past life experience which conditions individ¬ 
uals to react in sjiecific ways. Hence, “etiology?’ in disease becomes a 
function not merely of a precipitating incident and setting but largely 
of the past of the individual and his stock. 

Repeatedly in tírese demonstrations, protective patterns are evoked 
in given individuals by threats of highly particularised significance. 
These threats or situations evoke entirely different responses in dif¬ 
ferent |Jersons, although when a threat evokes a particular protective 
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adaptive pattern, the reaction includes specifically related attitudes, 
feelinfrs, states, and behavior. 

Mucous membranes participating as they do in man's bodily re¬ 
actions to impact, may exhibit engorgement, ischemia, hemorrhage, 
edema, erosion, increased friability, modification in secretion, faulty 
absorption, ulceration, altered reaction to chemical agents, modifica¬ 
tion of cellular components and inflammation, with lowering of the 
pain threshold. Such alterations, sometimes combined with the ef¬ 
fects of direct noxious forces, may liecome the basis of further and ir¬ 
reversible tissue damage. 

These arrangements represent adaptive patterns involving, notably, 
portals of exit and entry. In addition, there are patterns that in¬ 
volve the circulât ion and equipment for general mobilization. So may 
be viewed the responses of the man with arterial hypertension who is 
meeting what he considers an emergency by lieing alert and ready for 
any «langer, a bodily response which is never actually put into proper 
use. The heart overworks, the ¡»eripheral resistance augments, the 
blood vessels to important organs constrict, parts run shoit of nourish¬ 
ment, the blood become« sticky and coagulates too readily, the fluid 
and electrolyte balance is disturbed, the head aches severely, the mus¬ 
cles of the back “cramp.” In other patterns, fundamental metabolic 
processes involving the use of carbohydrates and nitrogen may lie 
ominously implicated. Thus, man in reacting to threats concerning 
interpersonal relations as though to assault, uses inappropriately, over 
long periods and to no end that they can meet, patterns appropriately 
serving short-term and phasic needs. 

Not only do forces ami individuals that jeopardize the life and 
love of a human being constitute major threats, but also do those 
which interfere with the fulfillment of his needs, the realisation of his 
aspirations and the development of his potential. 

A considerable part of the human equipment has to do with meeting 
emergencies, dealing with crises, satisfying nutritional and metabolic 
needs and promoting reproduction. The patterns of reaction thus 
«et in motion are adaptive and protective and phasic in action. Those 
utilized depend upon the individuara nature, his past experience, and 
the stimulus situation. In ojieration, these adaptive reactions, when 
appropriately used, ace more or less oflWiive, though costly. 

Home of these patterns represent widespread mobilization to pro¬ 
vide extra blood and energy for vital parts of the organism. Others, 
notably those having to do with anabolic and repris I net ive processes, 
are regional. Offensive and defensive, general and local adaptive 
devices may operate together and separately. Along with these con¬ 
spicuous bodily preparations go certain behavior, feelings, and atti- 
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tmies whit'll, sh*nmiinjr from tlu* saint1 ntM'tls, have the same poals. The 
organism may sacrifice at such times some functions and capacities 
while promoting others more important in meeting adverse situations. 
Although there is a degree of specialization in the sense that one or 
another protective arrangement is dominant, discrimination is not 
exact. In a threatened man it is common to find a variety of protec¬ 
tive reactions, some of which are extremely |>ertinent, others less so, 
and still others minimally effective. 

Owing to training and cultural pressures, an individual develops a 
more or less fixed idea of how he is exjiected io np|>eur, behave, react 
and even feel. A man’s reactions to what he jierceives as dangerous 
are often out of keeping with his conception of what he “ought” to do. 
The threat and the subsequent conflict, often not fully recognized, 
thus persist and unsuitable protective reaction patterns may be evoked 
unwittingly. 

Such inadequate proceases of defense and offense may lead to dis¬ 
astrous changes in function and structure. Furthermore, the con¬ 
tinuing effort toachieve homeostasis through the use of unsuitable pro¬ 
tective anti adaptive patterns may lead to the destruction of the 
individual. 

It, may la* argued that an adjustment that is destructive in its ef¬ 
fects and which may cause death, cannot truly be termed either adap¬ 
tive or protective. Homeostatic reactions, appro/mate in kind, being 
jiertinent to the stimulus, are constructive unless faulty in amount. 
Disease as a sequel is an epiphenomenon. Ilomestostatic reactions, in¬ 
appropriate in kind, living not jiertiuent to the stimulus, are rarely 
and only incidentally constructive. Destruction and disease as a se¬ 
quel are usual. Integrate«! to lie used and spent for a specific pur- 
jHjse, they become sustained when the adaptation the organism aims 
to achieve cannot lie made through their use. Yet, in the main, both 
appropriate and inappropriate responses are adaptive and protective 
in that they are goal-directed. 

Claude Bernard saw “disease” as the outcome of adaptation to noxi¬ 
ous forces in which the responses, though appropriate, are faulty in 
amount. In this concept, the individual is damaged through the 
wrong magnitude of adaptive response, whether too much or too 
little. For instance, the presence of microorganisms in the lung 
evokes vascular and cellular resjionses which serve to meet invasion, 
and indeed do so. Yet the magnitude of the responses may lead to 
pulmonary congestion and pneumonia. 

Defenses may lie extremely costly, as with pulmonary tuberculosis. 
Cellular and humoral defenses destructive to acid-fast bacilli may 
ultimately lend to cavitation, the feature of phthisis. Moreover, 
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through tin* iMjurfüct ¡mi and pl¡iii¡iuiti<m of llu* cunUnits of such ciivi- 
tit*s, U fi*\v surviving orgunisnis muy siuviid tin* infwtion to u non- 
infectwl aren of tin* lung, lending to further dent ruction. Yet, despite 
catastrophic tissue damage, protection of the host may be effected. 

I he view elaborated in this essay develops the concept further and 
suggests that the res|>onses which result in disease may hr qualitatively 
ns well as quantitatively inappropriate. A patient with ulcerative 
colitis used his bowel, when his prestige was challenged, as though to 
rid himself of a noxious agent inadvertently ingested. The protective 
reaction serves tin* latter purpose and was inappropriately used, and. 
lieing inadequate to meet the danger, |H*rsisted. Since resolution can¬ 
not Ik* effected through its use, the unsuitability of the reaction pattern 
as well as its magnitude and duration, es|>ecially endanger survival. 

In all events, there is help in our knowledge, since now we Itegin te» 
know what price we pay for a way of life. There are many things 
more important than comfort and a few even more ¡nqtortnnt than 
health. But a man should appreciate what his actions and goals are 
costing him. Then, if he chooses, he may pay for them in pain and 
disease*. Often he will decide that his values are |>oor, that he has 
l»een confused, and thence change h s direction and pace. 

Discum'on 

Dr. Whit»:iiorjí. I am sure we all appreciate the opimrtunity to 
have Dr. \\ olff present in so cogent a way his observations, inferences, 
ami formulat ions based on a very large body of ex|H*rience and reflec¬ 
tion. I hope that the discussion and questions will la* oriented toward 
the more significant questions that he has brought out. 

Dr. Lin*. I would like to direct my remarks to Dr. Wolff’s state¬ 
ment having to do basically with overactivity and the use of the best 
organs as means of defense. 1 do not quite see the us«* of the strong¬ 
est organs. But more to the |M>int, I want to ask him what he thinks, 
following the general theory of homeostasis, of the concept that the 
autonomic nervous system, which carries the stimuli in a number of 
these tract ions, serves two masters. It has to «lo with basic homeo¬ 
static mechanisms in preserving the internal equilibrium of the organ¬ 
ism. and secondly it has the function of defending the body against 
external danger which is also necessary for survival. It would seem 
to many of us that where things go wrong is not so much in over- 
reactivity to the stress, as in the fact that things get inixinl up when 
the individual is reacting to danger or to the feeling of resentment 
ami also trying to (»erforiu the physiologic function of maintaining 
the internal equilibrium at the same time. 
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Dr. Wolff. I have nt'ver U*en a ble to belj) myself by thiiiklnji 
of these reactions in terms of parts of the nervous system—sympa- 
thetic, parasympathetic, cholinergic, atlrenerjfic—or in terms of 
s|HH*ial emliH'rine combinations. To la> sure, the pituitary ami the 
adrenal are intejirated in a very si^nilicant way and we are laH-oming 
increasingly aware of the fact that they can bring about changes that 
are indei>endcnt of nervous actions. For example, after vagotomy 
the stomach is still capable of res|H>nding to considerable amounts 
oí ACTH when it is used appropriately. Now what I am saying is 
that 1 prefer not to take this out in terms of parts of the nervous 
system but rather in terms of integrated patterns, patterns which have 
been found to la* useful in the past when meeting certain threaten¬ 
ing situations. A pattern which is integrated to meet a given situa¬ 
tion may be mis-applied when the individual is facing a threat having 
to do with interpersonal relations. I^et us consider the gut, for exam¬ 
ple. If croton oil is put on the mucous membrane of the large tmwel, it 
gets ml, becomes overactive, hv|>emintile, and the croton oil is ejected. 
That is a suitable reaction and can meet that situation very well, but 
when one of our patients with ulcerative colitis felt that his sister-in- 
law threatened his {Mtsition in the family, endangered him, humiliated 
him, he used his la*- e Imwel, which we could observe because it was 
externalized, to mtvt that threat as though he had croton oil on his mu¬ 
cous membrane. Of course, there was no |>ossihle way to get rid of the 
sister-in-law situation by that device. To lie sure, there are occasions 
where direct threats ami those which arise from ¡nter[>ersonal situa¬ 
tions combine to produce a given end. 1 think that in many instances 
colitis might he prolonged by a combination of an infectious agent 
and an abnormal reaction to some situation in the environment. Hut 
I think we can dissect out evidence that the patterning may lie quite 
inappropriate to meet the threat, or a pattern suitable for phasic, 
short-term effects may inappropriately be used tea* long without re¬ 
solving what it is designed to do. The organ which has to meet the 
increased load, as indeed in the case of the heart in hy|>ertension, 
becomes strong and effective in meeting threats, but ultimately breaks 
down through its prolonged overuse. It was in that sense that I 
substituted for myself the view that it is the stronger, the most 
useful parts that the individual is apt to call ii|ton when he is in 
trouble, and that it is often in these that we see the damage—not 
necessarily in a tissue which is inherently weak, inadequate, or jioor. 
Focusing on the organ seems to lie a mistake. Seeing it in terms of 
patterns of defense oja*ns the vista for me. 

Du. Spieofx. I would like to ask Dr. Wolff whether these defense 
patterns now so inappropriate for adult life might once have been 
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effective (luring chiMhood f«»r sonicwlml similar or analogous kinds 
of threat. 

I )». W oij'K. 1 think it is entertainiiif; to consider tlmt when infants 
have an upper respiratory infection, they have a much more diffuse re¬ 
action than an adult, including', lor example, diarrhea, vomiting, fever, 
and changes in hemodynamics, seemingly as an overall resjarnse to 
that threat. Only as the individual matures, rijiens and enables him¬ 
self to focais on the portal of entry or exit, do we sec the special iv- 
action known as the coryza. To that extent, then, I think the child 
represents more what the adult is doing under the circumstances of 
inappropriate reaponse. 

I do not think that these are fortuitous i-espouses. At any one time 
in life they are integrated in meet ing a certain threat in rather specific 
terms. They may change from time to time; an individual may alter 
his defensive or adaptive patterns, but he is apt to la* more or less 
focused and to use* a given pattern repeatedly. That may lie aban¬ 
doned for another pattern if the circumstances alter or the individual 
perceives his danger in another light. 

Da. Wiutkhc KN. Dr. Wolff, I thought I detected in Dr. Spiegel’s 
question another implied one—whether you saw some possibility that 
in infancy the bowel function might lie used as the instrument of in- 
terpersonal transactions? 

Da. Wonrr. I have always thought that our communications were 
universal; we use all of our parts in connecting. I think it unfortu¬ 
nate to distinguish emotional communications from any other. I 
think we are as emotional when we are discussing mathematical form¬ 
ulae as when we are discussing our parents. The threats may 1» just 
as serious. Therefore I would expect that at all times in infancy ami 
later in life,communication would include the laxly in an overall way. 
I would hate to have this reduced to some verbal form; I «lo not know 
how to express that. I would merely suspect that the attitude that 
the individual gets himself into at the time when he jierceives a threat 
would somehow have its repercussions on his entire eipiipment, ami 
he would use one or another part in a response which might be read by 
someone else. 

Dr vox Eulkr. May I ask one short question? Would the«* re¬ 
act ion patterns also occur in adrenalectomized men? I think Dr. 
Thorn would lie willing to supply some but it would lx> interesting to 
know whether such patterns are meiliated by a purely nervous mc<‘hti- 
nisni, or also by endocrine pathways. 

Da. Whitkiiohx. Before asking Dr. Wolff to reply, perhaps Dr. 
Thom could contribute mime clinical observation. 
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I)k. Thokn. I du not think i can answer Unit question but I am im- 
preused by the speed with which these reactions come on and turn off. 
This would indicate to me that they must almost certainly be mediated 
by neurogenic influences on blood vessel supply, etc., and that any hor¬ 
monal influence would have to lie that of epinephrine or of a similarly 
rapid-acting type of substance. Certainly it could not l*e anything 
like adrenal cortical hormone in which the secretion once initiated 
would carry along within a few minutes and |H>rsist for some time, 
unlike the way in which these patterns are abruptly turned on and off. 

Dr. Wolff. Certainly in subjects with complete sympathectomies 
many parts of the adaptive mechanisms fall out or are ja»rverted, hard 
to recognize indeed. But the overall adjustments still go on. I would 
feel that both neurogenic and endocrine factors are integrated in a 
way to bring alrnut these patterns. I would suspect that after the 
vagus, for example, ceases to la* operative in the stomach, the effect of 
ACTH perhaps would go on—it might lie a question of time and du¬ 
ration. For example, to answer the question in part, if one cuts out 
the vagus then the stomach cannot react; but I have no knowledge as 
to what happens when tlie pituitary is taken out, so I do not know 
whether such an individual could still resjmnd by vagus. My guess is 
that these patterns have ImiMi neurogenic and endocrine elements. 

Dr. Fox. I just want to say another word about this question of in- 
appropriateness of resjionse, which is a very important issue. It seems 
to lni* that the main feature of this has lieen missed. Of course, it is 
true that people get into difliculties when their res|>onses are inappro¬ 
priate to the present situation, but the essence of the inappropriateness 
would appear to me to la» that they carry over into the present situation 
infantile patterns which were appropi hite at one time. I think that is 
what Dr. Whitehorn was aiming at. The obnoxious person, such as 
the sister-in-law who was mentioned, would be perceived by an infant 
in an entirely different way than by an adult. She would lie perceived 
actually very much the way croton oil might 1« perceived by an adult. 
The practical implications of this for methodology seem to me to be 
very great, because it brings in the whole question as to whether or not 
¡t is important to differentiate conscious from unconscious res|K>nf«»s 
to stress. The person who is talking alrnut mathematics may lie- 
come quite emotional about it, not only because of easily accessible con¬ 
scious reasons having to do wit h prest ige, but because in his reaction he 
includes responses which have to do with his infancy which he has not 
outgrown. If we want to understand what is happening in a person, 
it is necessary notionly to get a conscious report of how the patient 
regards stress or to lie satisfied with our own picture of the kind of 
»trees that we think we are applying, but we also have to get some 
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understanding of the way in which infantile responses and perceptions 
are carried over unconsciously into the present response to what is 
happening. 

Dr, WiirmioKN. Our question seems to have rebounded here— 
Spiegel to Whitehom, to Fox, to Wolff, Would you like to comment 
further, Dr. Wolff? 

Dr. Wolff. No, I think these conceptual things are working theses. 
If one can make them work, that is certainly Ids privilege. I find such 
theses less helpful than the one which I formulated. 

Dr. Linz. I want to go back again to the first question. I do not 
think I made quite clear what I meant, which is that the perception 
is one thing and the way of resjamding to something that is potentially 
dangerous is another. The physiological way of responding to dan¬ 
ger has not been changed because man has become civilized. We sub¬ 
stitute a different set of dangers which are involved and these come in 
conflict with the other physiological purposes. It does not seem to 
me that they are inappropriate in the sense of Tom's stomach blanching 
when he is frightened. An animal’s stomach blanches when it is 
frightened and we presume that in the preservation of the species this 
had some function, mainly that the blood supply was diverted to the 
muscles in the face of danger. So today if a man’s stomach blanches 
when he is threatened with losing his job, it is just a question of substi¬ 
tution of symbols. But I wanted to come back to a military problem 
involved, and ask if Dr. Wolff has some answer. Colonel Glass asked 
this and it is very puzzling. For example, in the last war we had very 
little neurocireulatory asthenia. (I think there is such a thing as 
“effort syndrome.” though we only see it in wartime.) Our feeling 
was that this was because we kept the anxiety diffuse and it never be¬ 
came meaningful to the soldier. First, the anxiety was kept diffus«* 
and never focused on the heart, and second, effort syndrome and other 
disturbances lost their reward value to the soldier. It did not do him 
any good, as Colonel Glass pointed out, to have gastrointestinal disturb¬ 
ances or effort syndrome and so on. Yet it is rather puzzling, when 
one thinks about it, how by changing the war we have changed the 
physiologic resjHmse from isolation of the symptoms to a diffuse, non- 
specifie reaction. I wonder if your work in the laboratory gives us 
any idea of how this occurs. 

Dr. Wolff. I do not think I have anything to add to that. I wish 
Colonel Glass would make some comment. 

Colonel Gi„\ss. I certainly know that in the war it is very obviously 
so. A syndrome from anxiety may well have started with a diffuse 
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response ami (hen Income inirtured into a more s|*ei ifie symlrome. I 
think we tend to do that every now and then. For instaure, people 
over the whole area are informed ahont infectious hepatitis. How 
does this thinjr work? They know that it means :5 ... of very 
fine living in Kyoto, Japan—which is a very lovely town. Just how 
does one obtain this illness? Dws one look yellow enough? Those 
who have it an; continually punching themselves on the side to see if 
their liver is larger and many of them are convinced they cannot eat 
fatty foods or perform any exercise. What starts out as a diffuse 
response of anxiety and tension, may well l>e ¡atrogen¡rally and other¬ 
wise culturally elaborated into a symlrome. 
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THE COMMON PSYCHOLOGICAL DEFENSE TO 
STRESSFUL SITUATIONS AND THE PATTERNS 
OF BREAKDOWN WHEN THEY FAIL* 

Durm-iii IX Hon it, M. D. 

1 think 1 will taki* my cue from the last remark that Dr. Lui* tmule 
ami talk to you to«lay more aliout the imliv'ulual than the previous 
speakers have done. Í would like instead of giving you a picture from 
the outsiile in t«» take you inside and give you a picture out. Hut 
before 1 do that 1 would like to explain myself ami what experience 
I have had because I am sure that each one of us has hud exjierience 
so varied that we lailh overlap and do not overlap at all. My experi¬ 
ence has been confined almost entirely to Hiers. 1 spent my entire 
war years with fliers both in the training command and in the 8th Air 
Force in England. I think that you can readily see that the situations 
might be extremely different and they were. 

There are several things aliout air warfare that separate it from 
other type* of warfare. Just a few of those might well be mentioned. 
England was a rather nice place to live in. It certainly did not pro¬ 
vide the terribly monotonous trauma that (iuudalcanal and the Fiji 
Islands did. There is an extraordinary fact about air warfare—its 
irregular intermittency. It is amazing to think of a boy putting on 
his pinks in the morning in order to fly a mission so that he will not 

. waste any time when he comes home in getting to l^mdon for a «late. 
This kind «if exfierieme, I think, has both its advantages and its dis¬ 
advantages. One is constantly being keyed up and let down and yet 
one also has a respite from «langer. 

England too was a remarkable place as a laboratory. Communica¬ 
tions were excellent within it, ami there was really no «langer except 
in the air. The lm**-bo»nli danger was pretty much disregarded by 
all the Americans; most of the buxx-bombi» did not constitute a threat 
to most flying stationa. As a «*ons«spience, the whole danger was f«*- 
cused in the aitrntft. As a matter of fact, this is vet y mu<*h true in 
flying in general. The aircraft becomes the center of the danger; it 
is the danger that can kill y«>u and it is the weapon that can save you. 

*rrmrn«nl IT M«r< li IBA.T. tu Um» S}Iii|m»iiIiiiii i»n *««•»■, Armt S*r*it’i* Ormliuiti» 
a allrr Kiwi Arnif 111-1111-111 «ViiOr. WusktoftoB. I». C. 

142 



TUESDAY MORNING SESSION 

I think a striking observation tliat anyone new to the Air Force 
makes as soon as he jr«ies on any Air Force station is the constant 
closeness to death to which these younjr men suddenly come. You 
hear in the first few hours more tales of buzzinj:, near death, and es- 
cajie than you could possibly remember, and this becomes a steady 
diet for your ears. It is remarkable how danger is never considered 
whole but is broken up into little bits and little events. An example 
is the way a near accident or a real accident is constantly turned over 
and over in a |H*rsnn’s mind as if he were trying the situation ajrain 
and afraid for lietrer means of handliiifr it, for lietter methods of con- 
ductiiifr himself if he ever frets into such a situation. It is clear too 
that this is helpful and ripht to do. In several rest homes there was 
an attempt to cut this off, so that everybody that mentioned combat, 
for instance, had to put a certain amount of money in a pot. This 
practice quickly broke down, the pot overflowed, and the plan was 
quickly discarded as completely impractical. The rumination on 
dnnfrer is a sign of health. The sick people, the people who have 
broken down in combat, cannot stand to listen. 

We ran a little ex|ieriment that runs counter to many people’s opin¬ 
ion or rather, the results of which run counter to many people’s exjie- 
rience in this regard. We took a lot of broken-down fliers, most of 
whom knew they were going home (and everyone else knew they 
were going home, or at least out of combat), put them in the midst 
of 550 healthy on*» «ent for a rest. We had 110 of these sick men. 
The idea that opposed us in this was that as soon as the healthy men 
saw these disturlied ones and knew that they were getting out of com- 
lait. they would quickly follow suit, the panic would spread among 
them and noliody would go back. It was quite the reverse. What 
hnp|»ened was that sick men were far more traumatised by the talk of 
the healthy than the healthy were bothered by them. As a matter 
of fact, the healthy usually overestimated tremendously the amount 
of trauma that the sick had suffered and regarded them as something 
a little apart, were very protective of them, and quite distinctly mi id, 
MI le has had it, I have not ” 

This leads me into some of the things that we found were extremely 
inqiortant within the individual. Very few {»eople go to combat with 
any realistic view at all of what they are going to. They go with 
the very unrealistic view that states, “It is going to be the other man 
that is killed, not myself.” And as a matter of fact, it is not a bad 
war if you go to it in that frame of mind—if you go to it with a firm 
belief in your own immortality, with a firm lielief that you are going 
to return well, decorated, and honored. Of course, there are certain 
things that work against this unrealistic view. The realities of war 
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itself tend to undermine it. From the individu»!’* |>omt of view, it is 
the undermining of this ptirticuhir defense thnt is the liegiuning 
of trouble. 

I would also state that the things that undermine this particular 
defense are extremely specific for the individual. As many of the 
others have indicated, 1 would like to emphasize again and again the 
fact that stress by itself is a pretty meaningless term when it comes 
to an individual. Stress does not mean much to an individual. It 
is the strain that he suffers, and people are extraordinarily different 
in what bothers them. Some [ample are bothered tremendously by 
mud, by all kinds of discomfort; other [ample are not bothered by it 
at all. A\ e would la* less than realistic if we did not regard the indi* 
'’’duality of [ample as enormously inijMtitant, when we try to ha)k 
understandingly into the reason for their breakdown or for their 
not breaking down. I felt after a long study (and we were fortunate 
in this way in that wo had an opportunity to spend n long time with 
a few individuals and to see several thousand more casually), that 
there was always a specific reason, a specific j>oint at which a man broke 
down, and that this could lie understood quite well when one under¬ 
stood what was going on in his mind at the time. 

lake this for example. Here is a young man who comes into my 
office and sits down and says, “I do not know what is the matter with 
me, doctor. I have a yellow streak up my back a yard wide and I 
have never had it before. As soon as I get into that airplane I go 
to pieces and I am worthless.” The doctor who sent him to me knew 
him and his family well, and sent him with the remark, “This is the 
last man l ever ex()ected to send to you.” What had happened to the 
boy was this. He had ticen close to a roommate. The roommate and 
he were students in an observer’s school when one night the patient 
came back to find that his roommate had lieen killed in a midair col¬ 
lision. Being the boy’s liest friend he was selected, most unfortu¬ 
nately, to accompany the body home. This was a long and harrow¬ 
ing tale. There were no seats on the train, he had to sit on the coffin 
for 2 or .'ï days. Upon arrival the parents of the «lead man played 
along with a fantasy that you cc.ild easily imagine yourself having. 
They said, “You are our boy now, you are going to have to take his 
place.” There were a great many unfortunate incidents. A chap¬ 
lain had said he hail given the boy the last rites and the parents were 
at a loss to understand Imw the chaplain managed to do so. They were 
anxious also to open the coffin and see him, when there was not much in 
the coffin except sand. 

These trying details finally worked against the patient's defenses 
and one could see how, sitting there in the train and going through the 
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cemnony, it was most natural that lu* thought, “What would it be 
if this were myself in the 1m»x, and my friend were taking me homei" 
An identification with the dead friend was well on its way. Upon his 
return to duty he went up in an aircraft at night without any feeling 
of trepidation. After getting up in the air he was seized with a panic*, 
began throwing various pieces of equipment around, shaking in terror, 
hiding his head, and so on. I eneou ,ed him to talk further and 
it turned out that although he was extremely fond of his best friend 
there were certain things about him that he did not like a bit and 
as a matter of fact he had found himself extremely guilty ever having 
the thought, “Thank goodness it was my friend that got it, not my¬ 
self.’' The two men had gotten mixed up with the same girl, and his 
friend’s death cleared the patient's path rather nicely. He had to 
admit certain advantages. This, then, very specifically acted on his 
conscience, saying, “If that boy died and I have had these thoughts 
about him, I deserve to meet a similar fate.’’ And as a matter of fact 
it became very clear that in the aircraft when he panicked he had the 
distinct realiza» ion that he was about to lie hit by another plane. This 
kind of a pattern is remarkably monotonous. 

Another man came in for the following reason: He was sent by 
his instructor who kept him out of the air, because he was looking 
around too much when he came in for a landing. I think most of you 
know the common chant of the instructor in early training, which is, 
“Keep your head and eyes moving, look around.” The instructors 
chant this because a young pilot is apt to be so fixed on one or two 
parts of Hying that he d<»es not look out for the traffic around and runs 
into other people. This bothers the instructors. Tins pilot came in 
violently protesting that his instructor was insane, that he loved flying 
more than life itself, that he was only being sensible. I could not make 
much out of this so I called up the instructor, who said, “Listen, if 
you want that boy to fly you are going to have to fly with him because 
he looks around so much that he pays no attention to the ground which 
is coming tip at him." As you might expect, his closest friend had 
just been killed in a midair collision •'! weeks prior while coming in for 
a landing. In other words, it is a remarkable example again of a man 
identifying now with a situation of a friend who had been killed and 
thinking suddenly that this same situation would happen to him. He 
now is looking at his flying from an entirely different view. No longer 
is he a young and happy airman about to win great victory for his 
country but he is a young man going out to die in the exact replica of 
the way that a friend has diet!. Always behind such an identification 
lies some angry thought against the dead man. As a matter of fact, 
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you could make this into a rule because it does make scientific sense. 
Why, otherwise, identify with a man that is dead? 

Ordinarily, if it is a friend that has l»eeii killed and if you are free 
from aggression against him, you will react with great anger and it 
will drive you to try to avenge his death. Many men are so stimulated. 
I think this is one of the most important things about motivation and 
morale. I feel very strongly the way that Colonel Glass mentioned 
that you do not need to worry so much about the higher conceptual 
side of morale. People find all kinds of motivation and this motiva¬ 
tion shifts tremendously with their e\|H*riei ce. If you have a friend 
killed you do not have to wait around figuring what the United Na¬ 
tions are doing or what the State Department is going todo. You want 
to get the man that killed your friend or you want to get the man who 
is going to gel you next. You do not need to worry so much alamt t hose 
other things because the experience of combat and the »langer to which 
you are subjected is motivation enough for a great many people. I 
do not say this other is not nice or even helpful. It is helpful, but 
by and large it is amazing how people find their motivation to go out 
and kill and fight. They find it without too much trouble, when the 
odds are not too bad. lint again to come back to the pattern about 
which we were talking before. In each one of these boys it was not 
hard to find the angry thought or the selfish thought that gave them 
satisfaction in their friends death. And once this satisfaction was 
known to them, once they hail spoken it, they often improved enor¬ 
mously, lost their identification with their friends and felt consider¬ 
ably more at ease about continuing their task. 

Here are two examples of the relief afforded by this approach. A 
19-year-old boy from Brooklyn was the first pilot in a B *J4. He flew 
to Kiel on his twelfth mission and on this mission he ran into a great 
deal of difficulty. By the time his [»lane got over the jaiiut where the 
bomb run begins and no evasive action can be taken, one motor was on 
fire. They drop|»ed their boml»s and got a bad lead right through a 
wall of flak. This boy, battlewise, knew that he should not continue 
in this direction and called to the pilot flying on his right, “Move over. 
I am coming through you.” The pilot on the right, flying his first 
mission, was most unanxious to move and refused. The patient said, 
“I will shoot you down if you do not get out.” And he told his gunners 
to turn their guns on the other ship. The two planes met the wall of 
flak together; the one on the right went up in flames and all of the 
crew burned. The patient's ship lost t> feet »iff its left wing, another 
motor through fire, all the control cables were cut, rudders were slmt 
»iff, radio and oxygen were out, the mise was taken off, the shoulder 
was taken off the navigator, and the head off one of the waist gunners. 
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The plane fell »ImmiI feet. '1'he dive put out the fires, and the 
engineer spliced two cahles which turned out to he tin* elevator cables. 
I he pilot pulled out of the dive at feet, using only the elevators 
and the trim tabs and then stalled on home. Debating what be was 
to do, he had a considetable decision to make as to whether to bail out 
right there, go to Sweden or come back to England. The liombardier 
(■ame up from the nose and told alwnit the navigator and somebody 
came from the waist and told alsiut the waist gunner. He could not 
quite believe the news and went back to see. The waist gunner's brains 
and blood wen* all over and the pilot said aloud, "You are dead. You 
have had it.* He continued toward the nose where the lanubardier 
had panicked and could not give the navigator morphine. The pilot 
gave him morphine and came back deciding that the navigator would 
get better care in England than he would in Sweden and that he had 
1 letter go them 

In this connection, it is interesting that his brother was a navigator 
Hying out of Italy and had sustained a very severe wound in combat. 
One wonders if this had not something to do with his decision. In 
any case, he Hew home turning by controlling the propellers because 
he had no rudders, and landed. V|»on landing, the plane disintegrated. 
People ran up to him and told him he could not fly a plane like that. 
He agreed and immediately paid attention to his navigator. Then 
for the first time he felt a little jittery. He was sent to a rest home 
for a rest but was not a patient at this time. He then went back to 
(‘ombat, and flew four more missions. On the last of these he was 
flying a milk run over northern France where then* was no danger. 
A little piece of flak came up way to the left of the formation— 
completely harmless—and without a moment's thought or hesitation 
he diveil his heavily-loaded bomber out of formation. As a matter of 
fact he did in this inappropriate situation exactly what he had wanted 
to do at Kiel. rI his was |H>ssible because on this mission he was flying 
in the outside position of the pilot who was killed at Kiel. A certain 
number of his crew objected to this maneuver. His co-pilot hit him 
and flew back into formation, and the pilot then continued the mission. 
( )n his return, the pilot flew down to see me, whom he had met casually 
before. He was at a loss to explain his serious error and at finit sjaike 
of his tour of duty as purely routine. 

It was not nul il after some time and some {tentothal that the story 
of the rather impressive mission at Kiel was forthcoming. Two 
missions before ibis severe one he had been flying deep in Germany 
and he had noticed the bomber in front of him explode. A big piece 
of debris came back toward him. What he thought was debris turned 
out to be the tail gunner. The body hit his nun.'ier 2 propeller and 
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nil over the wimlsereen. He had to Ikhtow a knife from his 
engineer to sernjte tliis fellow off. As he said, “It was a very un¬ 
pleasant sij;ht and 1 felt a little nauseated." This experience seemed 
to upset him not at ail and yet one mijiht think it very traumatic. 
After the mission at Kiel it came hack to haunt him hut there was no 
doubt that Kiel was for him the turning point. Another striking 
fmdintr in this man was that even during this disastrous mission to 
Kiel he was not in the least hit afraid. He was clear as crystal that 
he did everything correctly and that it was not until later that lie 
showed the slightest hit of inetliciency. It shows how a healthy per¬ 
son exposed to danger is able to distribute his energy. He can lake the 
energy that is available to him and use it at his discretion with con¬ 
siderable sens»*. It is only when he is not healthy that he does not 
have this control over his energy. At a time of real danger energy 
is mobili/.ed from all parts of the mind and used for those mental 
processes that guard against external danger. 

The observât ions that are made under such dangerous circumstances 
are appallingly acute. You might say that a formation of planes is 
described rivet by rivet. Everything that is seen is deeply engraved. 
The oístervations may go into the most amazing detail ami include 
the readings on ‘20 or 30 gauges; every tiny observation that could 
help in choosing a form of action or to take some sensible protective 
measure is used in this way. Observations are necessary to provide a 
basis for sensible action and it is a sign of health when one can con¬ 
dense all energy to observing and action-taking function without 
anxiety. A sick person cannot do that. A sick jierson does not have 
the control over his energy in this way—he cannot order his energy, he 
cannot divert it entirely to external observations or to doing external 
things. He is so itothcrcd by internal preoccupations that he may 
disintegrate into panic. 

Now I would like to change the topic and speak of two other asj>ects 
of panic that are frequently neglected. One is chance and the other 
is the time factor. I do not think anybody can understand any of 
these breakdowns in combat no matter tinder what circumstances un¬ 
less consideration is given to l»oth chance and time, time |H‘rhiips as a 
variant of chance. It would la» very hard indeed to regard selection 
in some overall way which in effect says, “I want to pick r man who 
will not break down in combat." After all, combat is enormously 
different for different people—some men I knew Hew 35 missions with 
out ever seeing flak or fighters. I know others who were cx|M>scd to 
one catastrophe after another. 

How can you select |s»ople who will not break down in the condi¬ 
tions that I have been mentioning? As a matter of fact, you would 
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linvi* an i‘iit iivlv iiii)it>al(hy |)«*o|»U* wlm cou I* I ivinahi well ailjiiKtiHl in 
.such circumstances. 

Chance determines to a jjreat decree the danger to which a |>erson 
is exjM)sed. For instan e, the closeness to a hurmwinj» s«‘ene is of ut¬ 
most im|M»rtamr. It is far more impressive and far more disturbing 
to l)e sitting next to a badly mangled man than it is to have the same 
catastrophe occur at some distance. This closeness is often critical. 
How can we select the men who will not sit next to those who will 
get their heads shot off í 1 would like to show two slides which liear 
upon the close relationship of danger to breakdown and which touch 
u|*on chance in an indirect way. Figuie 1 has to do with the effect 
of danger u|H»n breakdown. In England we had access to very accu¬ 

rate information in all the categories illustrated (mission frequency, 
aircraft missing, number of anxiety reactions) over a considerable 
period of time. The activity of the Air Force is shown by the number 
of credit sorties. There was an enormous increase in activity from 
less than 1(H) missions ja-r month in August 194*2 to ;W,(X)0 per month 

at D-day. The dashed line is the nnndier of aircraft missing in 
action. In other words, this is the danger to which these men were 
subjected. Because they were subjected really to no other danger 
from a war point of view. They experienced considerable discomfort 
from time to time but that is all. Third, is the actual numlier of men 

Ftanue t. From Itontl, 1». II., The Love nial Fear of Flylna, International Uni- 
veraittrii Press, Incor|M>ratetl. 
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tlmt broke down. It i* dear from tin* p'apli tlmt tin* nnml«*r of 
people who broke down followed the number of aircraft bhot down 
with considerable accuracy. A> a matter of fact, the coefficient of 
correlation of tlu*M> curves is }>lus 0.7Ò with a significant validity. 

Fig\ire *2 illustrates the number of |K*o|de who were fatigued. The 
same dashetl line repivsents the number of aircraft shot down, in other 
words, the danger. The solid line shows the numlM*r of people who 
were tired. We define fatigue as a state from which recovery could 
be ex|H*cted with rest of ;i or 4 days’ duration. It is apparent from 
the comparison of this graph with the last that while the number of 
those who broke down neurotically followed the danger accurately, 
the curve representing the number of fatigues does not follow the 
danger. It is interesting to examine the circumstances which caused 
the peaks on this graph. The early peak was an ex|H*riment con¬ 
ducted by the Nth Air Force in order to see how much the crews 
could take. The men Hew (i out of 7 days. Many of (host* missions 
took 13 hours. The very high peak in June l!t44 represents the air 
activity in sup|M>rt of the landings: on D-day. Many crews Hew three 
or four missions u day. While there was great activity at these times, 
the danger had diminished sharply. From these studies we concluded 
that fatigue is very closely tied to activity, while neurosis is tied 
to external danger. 

Fiocri; 2. Frtiin IImihI, I>. I»., The laive ntal Fenr of Flyliin, Inleriintlotial 
tJiifvcrwiticN Press, liM-or|Hiriue<l. 
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I think that this is an ini|K)itant difference theoretically because we 
ha\e s|H*nt t<a» much emphasis on how fatigue leads to breakdown, 
and not enough on separating fatigue from neurosis. 

Before dosing this discourse I would like to mention one more 
example because it shows clearly some more of the internal anatomy of 
these breakdowns and a favorable result. The story concerns a lirst 
pdot in a B-24, who was a large friendly man known to his crew as 
“Pop.” He was a happy-go-lucky, rough-and-ready ty[>e. On his 
fifth mission he was over Friedrichshafen. There was one motor on 
fire and they were beset by enemy fighters. During the fight, the top 
turret gunner left the top turret in a panic. Upon completion of the 
mission, the pilot spoke to the gunner, telling him that he could no 
longer fly in combat. The gunner finally was successful in his plead¬ 
ing. The pilot relented and let him fly one more mission. On the sixth 
mission, again deep in Germany, the plane suffered very severe damage. 
By the time they crossed the French coast on the homeward journey 
only two motors were functioning properly. Unfortunately, they 
flew directly over a flak emplacement here and were hit again so that 
by the time they were over the water only one motor was partially 
serviceable. They were rather high and the pilot thought that he 
might be able to glide to England. This, however, became clearly 
impossible when the fourth motor gave out about half way over the 
Channel. They descended rather rapidly. The pilot kept his head 
very well and he landed the B-24 in the Channel, the first ]>ereon to 
ditch a B-24 without cracking it in half. It floated for 1½ or 2 
minutes, more than adequate time for everybody to get out. Every- 
hody 01,1 a,,tl went right forward to the dinghies, except for the 
gunner who had panicked before. He panicked again and went back 
instead of forward, clung to the tail surface screaming, “Save me, 
save me. ’ This could not have lasted long. It sounds very long 
when you hear all the things that were in the pilot’s mind when this 
was going on, but it could not have lasted over 60 seconds. Then the 
plane went down and the panicked boy went down with it. Following 
this, we got a fair number of the crew, each I might say for his own 
somewhat individual reason but each stemming from (his incident. 
The bombardier was trapped under water for a little while, which 
impressed him unfavorably. While they were sitting in the dinghies, 
they were bitter at one another for not having gone to rescue the 
gunner. They were finally picked up after an hour or two. 

I saw the pilot 3 months later. He was morose, fearful, alcoholic, 
arrogant, touchy. It was difficult for him to speak about flying with¬ 
out crying. He refused to wear any decorations or his wings. He 
said openly, “Why should I wear decorations for killing one of my 
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own men?” He was beset by the unhappy problem of being unable 
to write the dead boy's mother. He would attempt it, get drunk, sit 
down, get a pen and paper and nothing would come, so he would go 
to a bottle again. Under pentothal this man hud a remarkable reac¬ 
tion, which is not at all infrequent but I think shows rather nicely the 
kind of spread of thest* reactions. The first interview was senseless- 
nothing but diffuse, anxious, guttural moaning. The next time he 
talked remarkably coherently until he came to the mission of impor¬ 
tance. In other words, his anxiety was now confined to the mission. 
Then he could talk about the mission itself until he came to the point 
where the plane was coming into the sea when the fourth motor failed. 
I brought him in the next interview to this point four times only to have 
him veer off to another subject. Finally 1 said, “(’rash, you are in,” 
and there he broke down. At last he could talk about all of this com¬ 
pletely rationally until he came to the gunner's death. And from 
there he went to pieces again. Here was the nucleus of his trouble, 
which at first was confined and then gradually spread out to many 
related areas. 

To end this story quickly, the thing that made this boy enormously 
better was the following. He was talking about the gunner’s death. 
I said to him, “I know you resent him for dying." He buret out, 
throwing himself over in bed, “I am glad he is dead. The son of a 
bitch would not tight to live, he would not give us a chance, he ruined 
everything I hoped for, dreamed, and made. I am glad he is dead !” 
And then he said, “I do not mean that,” to which I responded, “Do 
not apologize. That is the way you felt.” Having got rid of the 
anger he got rid of almost all of his symptoms. Spontaneously, he 
was able to write the gunner’s mother a nice note. The anger and 
guilt concerning his friend had made him sure that he was to die 
in punishment. When he was made aware of these feelings he was 
freed from his depression. 

In closing, I would make a plea that these individual factors are 
extremely important if we are going to get a whole view of this very 
difficult problem. ’ 
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THE INTERPERSONAL COM MITIGATION OF 
ANXIETY* 

Jt’WIKN Rurhcii, M. I). 

A discussion of (lie coninumicaliility of anxiety may conveniently 
liepin with a consideration of the nlanii miction. This is a total 
ormnisrnie miction following the perception of (a) stimuli which are 
known to be dangerous; (ft) stimuli which are very intense and ap¬ 
proach the tolerance limits of the organism; (c) stimuli which are 
unknown and strange. 

The alarm reaction prepares the organism for action, and in the 
course of this proce«» a change in the intra-individual communica¬ 
tion system occur» inasmuch as the reorganization of the How of neural 
and chemical signals tends to produce a closer relationship between the 
function of perception-evaluation and the effector system (ref. 10) 

The alarm rea-tion may la* accompanied by essentially three dif¬ 
ferent psychological states ( ref. 9) : 

In fear, the human lieing consciously identifies threatening objects 
or events; in this evaluation of the situation, he feels that avoidance 
of these objects or events is desirable. Flight consummates the 
alarm miction and alleviates fear to a certain extent. 

A oyer is the result of the human lieings conscious or unconscious 
ident i Heat ion of interfering objects or events. In the evaluation 
of the situation, he feels that lie can overwhelm or destroy the 
threatening object or event. The ensuing action usually relieves 
anger. 

Anmety (refs. ’A and «) is a state in which the human being is 
unable to act, either for internal or for external reasons. This 
immobilization may la* the result of : 
(a) overloading of the organs of perception, evaluation, or trans¬ 

mission which lends to a jamming of channels of communica¬ 
tion ; when the load exceeds the biological capacity, concert«1 
action becomes impossible; 

(b) the organism's awareness that there is something wrong in it» 
interpretation of reuse data, without the ability to correct its 
conclusions ; 

•I’rtwnlMl IT Murrli IttM In lb* »imiMwInin nn St«*»«. Ami) Untleal fOrvI«* Or»«lu«l* 
School. Wattier K**<t Arm) MmIIc«! C*nl*r. WaahlSfiMi. I* C 
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(e) the orpin ¡«in's ¡uva rehess of erroneous exjXHtations regarding 
»he results of action, without the ability to correct such 
expectations; 

(d) the organism's inability to correct its own implementations in 
res|K>nse to stimulât ion. 

Anxiety transmitted from |>ersnn to |ierson has to lie distinguished 
from the anxiety which arises endogenously in an individual because 
of the nature or the intensity of stimuli. This distinction, as Sullivan 
(refs. 1Î1 and 14) pointed out. is based upon the fact that some human 
activities are geared to insure satisfaction of bodily needs while others 
are aimed at establishing security through acquisition of ability and 
|Kj«er. In our civilization, anxiety trunsmitte*I from person to per¬ 
son usually is related to problems of security and ]»ower and much 
less to frustration of liodily needs. But regardless of its nature, pro¬ 
longed anxiety eventually leads to disorganization of the individual 
and of the group and therefore profoundly altéis a person's relation¬ 
ship to his fellow human beings. In a state of anxiety an individual 
needs the help of others and at the same time threatens these very 
same persons by the overflow of confused and contradictory messages. 

The patterns for the interjiersonal management of anxiety are set 
from the first day of life when the acoiui/c, in his helplessness, has 
to rely upon the HUp|H>rt of others. When the baby is provided with 
that which he needs, the sensation of pleasure is mediated through the 
presence of the other ijerson. Babies smile when they have learned 
that the approach of the mother will relieve discomfort, furnish food, 
and provide company. In the growing child, then, social interaction 
with adults eventually leads to affective patterns which are intimately 
interwoven with physiological functions. These psycho-physiologi¬ 
cal patterns are more than anything else responsible for the sensation 
of pleasure or the feeling of anxiety. 

Childhood rearing conditions are optimal when contact with the 
mother or mother substitute is continuous, when her behavior is con¬ 
sistent and she provides for the physical needs of the infant at the 
proper time and in the pro|ier amount, when she does not interfere 
with the expressions of autonomy of the growing child, and when she 
henelf is not an anxious person. Removal of the mother—for 
example, through death or imprisonment—without proper substitu¬ 
tion, leads to a type of apathetic exhaust ion with displeasure in liv¬ 
ing snd mental retardation (ref. 12). Conversely, mothers who are 
present but are inconsistent or who willfully interfere with the 
autonomy of the child can produce reactions varying from mild 
tension to flit* of rage. But most disturbing of all to the child is the 
anxiety of the mother. Not only does an anxious mother transmit her 
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disturbance to the child, but in addition she is incapable of alleviating 
the anxiety of the infant. At l>est, she can U* anxious together with 
the child. These and other observations clearly jMnnt out that the 
gratification of Ixalily needs is only one factor in child development. 
The other factor deals with the affective components of physical 
sensations, which can be elaborated upon in a social context only. 
The pleasure which arises out of interjiersonal contact and the anxiety 
which can develop when give and take do not function projierly are the 
two principal factors governing human relations; they are the prime 
movers of social behavior. 

Some of these conclusions have l*een recently documented in the 
field of animal behavior. Liddell (ref. 4), for example, showed that 
a kid goat subjected to periodic exposure to electric shock could be 
made to tolerate the stress of the rigid lime schedule much better when 
the mother was present. The twin goat, conditioned in isolation, 
fared much worse. < )t lier olwervat ions I tearing upon the transmission 
of anxiety from animal to animal, the creation of anxiety in the ani¬ 
mal by man, and the alleviation of anxiety between animals are scat¬ 
tered well over the literature. However, from the viewpoint of 
communication, the work of Lorenz on birds (ref. 5), Frish on bees 
iref. 2), Richter on rats (ref. T), and the reviews by Sehneirla 
(ref. 11 ),and Birch (ref. 1) are most pertinent. 

Turning back to the consideration of mlult human bimj*, we can 
distinguish several basic social situations which give rise to anxiety 
and promote its transmission: 

1. There are social situations in which most participants experience 
anxiety because of interference with their bodily functions; e. g., 
combat, hunger, exposure to the elements, or being trapped in a mine. 
The effects of anxiety are elaborated upon in interpersonal contact. 

2. There are other social situations in which the majority of the 
participants experience anxiety because human contact has been re¬ 
duced or severed ; e. g., children in hospitals or orphanages, prisoners 
in solitary confinement or in concentration camps, patients in isola¬ 
tion wards, people in isolated ontjaists. 

3. We find social situations in which one or more persons are af¬ 
flicted with anxiety and the others are not; e. g., the therajs-utic 
interview, the (terson who escaped a catastrophe. Through com¬ 
munication, the affective components of the experience can lie 
elaborated upon. Anxiety then is either reinforced or attenuated. 

4. There are «rial situations in which one or more persons inten¬ 
tionally or unintentionally fail to communicate. Although physi¬ 
cally near each other, the failure in communication produces a result 
which is similar to physical isolation. 
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5. Finally, one can observe social situations in which the anxiety 
of a few people spreads and infects the whole group; e. g., panic in the 
wake of catastrophe. 

Obviously the above sketched situations do not exist in isolation 
from each other; they merely constitute landmarks in the process of 
scientific observation, characterizing the interpersonal feedback cir¬ 
cuits which maximize or minimize anxiety. Each person, through 
elalmration, reacts to the input of stimuli with an output of signals. 
Depending upon the evaluation of the input signals, the output may 
vary: It may reinforce, attenuate, or alter the original message. The 
person who responds to an emergency signal of another person thus 
controls to a certain extent the behavior of the anxious individual. 
The technicalities of this process are contingent upon the observation 
of effects which can l>e sketched as shown in table 1. 

Anxiety is not only transmitted from person to person, but under 
conditions where all the participants are at ease it also can arise mew. 
In situations where no physical interference exists and where the 
whole interaction consists in exchange of verbal and nonverbal signals, 
anxiety can arise as a result of differences in assumptions made by 
the participants. It is generally known that people feel friendly 
toward each other when they know that they make the same assump¬ 
tions about life, people, and things. However, when people are aware 
that they make different assumptions, they liegin to feel uneasy. 
Disputes and heated arguments seldom develop because of differences 
in the conclusions reached; as a matter of fact, it is easier to tolerate 
different conclusions in view of similar assumptions than to tolerate 
similar conclusions in view of different assumptions. To detect the 
assumptions made by other people and by oneself is a complicated pro¬ 
cedure which involves the making of a great many inferences. In flex¬ 
ible communication, expectations are set tentatively, subject to later 
correction. In rigid communication, expectations cannot be corrected 
and this results in anxiety. Flexibility thus implies the correction 
of expectations as well as versatility in action—attributes which neu¬ 
rotic and psychotic patients do not possess. 

Thus there are people who suffer from rant art anxiety: When they 
approach others they anticipate failure ami show great alarm at the 
prospect of meeting somebody. They usually anticipate being re¬ 
jected. Even if the other person is friendly, they seem to have diffi¬ 
culty in correcting their expectations. 

There are others who suffe. from separation anxiety, being unable 
to take leave or to separate themselves from others. They anticipate 
that disaster will befall them and they seem to lie unable to correct 
this anticipation. 
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In statua anxiety, differences of prestige and the consequences which 
may arise from such jjerceived differences are anticipated. Both the 
status superior and the status inferior seem to be ill at ease with the 
other person because they assume that their assumptions about life 
are totally different. They f em to have difficulty to ignore status 
differences and to emphasize those assumptions which they have in 
common with others. 

Homosexual anxiety and panic may ensue when people anticipate 
that they might las tempted in fantasy or in action to proceed with a 
tabooed activity. They aie unable to correct their anticipations and 
see themselves involved in homosexual activities. These people care¬ 
fully avoid testing out their homosexual leanings in reality lest they 
lie disappointed. 

Impotence or heterosexual anxiety may result from the anticipation 
of failure in the sex act. This anticipation prevents such people from 
successfully interacting with the members of the opposite sex, inas¬ 
much as they usually assume that the prospective partner does not 
have similar apprehensions. 

In the course of daily living it matters litt le whether anxiety arises 
within a given social situation or whether an anxious individual in¬ 
fects the group. When one or more persons are anxious, their alarm 
is conveyed to others. Aside from the intensity and the strangeness 
of the stimuli which may arouse anxiety, the e are certain classical 
signals which convey to others that all is not well (refs. 8 and 9). 
throbbing pulsations, blanching, blushing, sweating, tensed muscles, 
strained posture, rapid acceleration or deceleration of movement, 
forced motions, twitching, tremor, general restlessness, fatigue, sigh¬ 
ing, and rapid shallow breathing are all signs of an alarm reaction 
which can be observed visually. Speech and associated manifesta¬ 
tions such as high-pitched, shrill, loud, or tremulous voice : a rhythmic 
alteration between high and low pitch; sudden spurts, outbursts, or 
rushes of word»; overtalkativeness, lack of jierimls, pauses, and 
silences; unfinished wonts and sentences; interruptions of other 
speakers; snapping off words; sudden variations in sjieed; repetition 
of words; and forced or inappropriate laughter are auditory signals 
which communicate uneasiness. Conversely, long silences, faltering 
speech, pauses between words, and the tying together of unrelated 
sentences likewise communicate to the listener the uneasiness of the 
speaker. Although the content of a message may forewarn others of 
the apprehensiveness of a person, it is the nonverbal visual or auditory 
signal which contains the clues to another person’* anxiousness. I 
have shown that sound recordings of interviews with anxious patients 
can be played back to a professional group of listeners and succeed in 
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considerably disturbing such an audience, while the reading of the 
verbatim protocols of such sessions did not produce such an effect 
(ref. 9). 

Nonetheless it can l>e shown that in such protocols an increase in 
the number of words referring to feelings, personal pronouns, and 
subjective qualifications tends to lie interpreted as a state of excite 
ment and self concern. Numerical reduction of subjective qualifica¬ 
tions and of personal pronouns with simultaneous increase in the use 
of concrete nouns and objective qualifications seem to be perceived as 
a more relaxed attitude, demiting an objective rather than a subjec¬ 
tive emotional state of the sjieaker. 

So far we have discussed the fact that anxiety can lie transmitted 
or evoked in other jiersons either because of the content of the mes¬ 
sage or because of the ways in which the message is expressed. There 
exists, however, a third factor which can lie res|H>nsible for the spread 
of anxiety—namely, the charaeterûtie» of the network and the. feed¬ 
back circuit*. In general, it can be stated that uncertainty increases 
the anxiety of an individual. Though the tolerance for uncertainty 
varies from person to person according to the need for control, all jieo- 
ple want a certain minimum amount of information about the situa¬ 
tion in which they are involved. Generally »[waking, certainty in¬ 
creases and the interpretation of a message become« easier when it can 
lie traced from its origin to its destination, when the instructions for 
its interpretation are clearly given, when the message is coded in a 
way which is understandable to both sender and receiver, and when 
there is a possibility for checking errors. Uncertainty incream*» when 
either the origin or the dest ¡ nut ion of the message or both are unknown. 
In rumors, for example, the origin as well as the destination of the 
messages are unknown; check and correction are usually impossible, 
and people feel ill at ease. In authoritarian groups where there is no 
provision for asking questions, for checking the mean' ig of messages, 
or for correcting the central fiermin who emits the messages, uncer¬ 
tainty increases. In brief, whenever the feedlatek systems are either 
unknown to the participants or are known but cannot be utilised for 
correcting and checking, uncertainty increases and people are more 
likely to become anxious. This state of mind is the result of peoples 
inability to set expectations appropriately and to correct these if nec¬ 
essary. Punic, thus, is the result of a mutual reinforcement of anx¬ 
iety by alarmed people in absence of well established feedback 
circuits. The prevention of panic is accomplished through leader¬ 
ship; leadership, in turn, is characterized by the ability of one or a 
few people to structuralize the communication network in such a 
way that origin and destination of messages become known, that in- 
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structions for action are simple ami clear, ami that, in case of doubt, 
messages can Ik* checked upon. True leaders emit messages that are 
unambiguous and appropriately geared to the expectations of the 
receivers. 

In military life, a great deal of time and effort is devoted to the task 
of keeping communication channels open. In contrast to an unorgan¬ 
ized group, the military organization establishes a variety of com¬ 
mand poste which constitute information and decision centers. In 
case of emergency, one center can take over for the other. Thus 
emergency circuits are prepared before the emergency arises. Sol¬ 
diers thus can endure stress situations without developing manifest 
anxiety as long as their communication networks, both large and small, 
operate appropriately. But as soon as communications are severed 
and the smaller unit cannot reorganize as an autonomous entity, 
morale breaks and anxiety develops. In military life, great reliance 
is put upon these officially established ’ommunication networks; in 
private life, in contrast, reliance is put upon the ability to create in¬ 
formal networks and constantly to alter these networks as the need 
arise«. Anxiety in a civilian group is hkely to arise when the op¬ 
portunity for change is blocked. Anxiety in military groups tends 
to develop when there is too much change in personnel and rules of 
communication. ‘*Red tape" refers essentially to official communica¬ 
tion channels; “Personal contact” implies the privately established 
networks. In a healthily functioning society, an optimum between 
official and unofficial channels is maintained. If things get to be too 
“bureaucratic” or too “fluid,” the organization falls apart. 

In an ideal oryanizati'm, therefore, any single individual must 
jHissess a number of interpersonal contacts which serve the purpose 
of mutually reinforcing or attenuating anxiety. Through sharing 
and correction of information, these individuals are enabled to func¬ 
tion optimally. In addition, individuals are organized in groups and 
groups communicate with other groups through their spokesmen. 
Here communication begins to he mort» organized; opportunity for 
feedback and correction diminishes ; thus not everybody can talk with 
high government officials, inasmuch us their schedule would be over¬ 
loaded. These physical limitations of group communication necessi¬ 
tate that anxiety be handled privately at the interpersonal level, even 
though the cause of the anxiety may be found in the messages of group 
or social leaders to whom the individual citizen cannot reply. There¬ 
fore, the essence of a well functioning social structure is bound to 
the details of efficient interpersonal communication. It constitutes 
the safety valve for failure of communication at the group and societal 
levels. If communication does not function interpersonally, no 
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uinount of jïoveniment or military orpiiiixatioii wilt siitlicu to check 
the fl (Mn I of imattenunted anxiety of thoiisiinds of |H>o|>le. 
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Discussion 

Dr. Skua. I was very much impressed with the many elaborations 
you developed about (lie channels of communication and their im- 
{Mirtanee in anxiety hut I was somewhat surprised tliiit you did not 
make any mention of the content of the communications that take 
place. And in this connection an experiment was done recently at the 
University of Illinois by Dr. Fiedler in which he studied sociornetric 
patterns of high school boys on basketball teams. He found the need 
for communication and the naritre of the communication channels were 
quite different in those teams that had high standings in the league 
ns compared with those that were down at the liottoni of the Hat, In 
the teams that were very successful there seemed to be a much greater 
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emjilntsis iiimíii skill in ¡terforinahuce uml in those who were unsuccess¬ 
ful there was much more emphasis on fellowship anti good inter¬ 
personal relations. 

Dk. iirt-scn. There are thousands of varieties of content. It is 
impossible to treat content scientitically. One of the reasons that in 
communication one tries to study the forms of communication is to 
reduce this multitude, and one can do it because there exists a corre¬ 
lation between the content and the form of communications. I go 
so far as to say that any variation in content of the message goes to¬ 
gether with the variation in the form. Form in this sense would mean 
the channels, or any other network characteristic that you can opera¬ 
tionally detine. Therefore, 1 omit punroxely the content because we 
get into the prohlm of meaning, etc., and that can only be studied 
actually in a single individual and not in a network. There are no 
meanings for groups. There are average», yes—if you study 10 indi¬ 
viduals, you may say that they agree in the meaning. However, in 
the science of communication we try to get away from content, we 
try to get to these more scientifically accessible features. 

Du. Sku*. I think that the range of content is undisputed. How¬ 
ever, the problem of content can be approached in many ways. For 
example, the effect of the message is related to content, the satisfac¬ 
tion that the individual gets from what takes place, the effect of the 
operation whether it is successful or unsuccessful. We have heard 
already in the symposium about the effect of combat operations on 
anxiety, how the number of ]ieople getting anxious goes up with 
casualties, and «ï on. I just wonder whether we should say that the 
effect of content is im{Kissible to study or merely regard it as an im- 
portant area for further investigation. Do you have some evidence 
to supiKirt this generalization that the scientific study of content is 
impossible! 

Da. Ruesch. Well, if you have many thousands of contents or if you 
want many thousands of messages, there is one way to handle it, that 
is to abstract. Abstraction is a one-way street. As you proceed with 
the process of abstraction you lose information so you can choose be¬ 
tween two evils. Either you stick to the specific message and have 
multiples of that, or you abstract, as evidenced from the desk of an 
efficient administrator. He has a one-page notice and must get some 
first-hand illustrations of what this whole thing refers to. So these 
are the choices and those are the limitations. 

I think that if you deal not with theory but with practice you will 
find that human activities are geared to specific things. Today we 
Ulk about apples, ami tomorrow we talk about [»ears. If we confine 
it rigidly that way, we may get some sort of agreement as to the con- 
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tent but again it is limited and you have to choose between two evils. 
1 would like to call your attention to the fact that this is a comple¬ 
mentary relationship. The more you know about the form of com¬ 
munication, the less you know about content. The more you know 
about the content, the less you know about the form. The more you 
have abstracted not ions, the less concrete information you have. The 
more you know concretely, the less you know about abstraction, and 
so on. 

Dr. Rioch. However, Dr. Ruesch, would you say that particular 
cultures and sub-groups have favorite contents that they like to use ! 
1 have rather felt that psychiatrists have favorite contents and neurolo¬ 
gists have other favorite contents. 

Dr. Ruesch. The only convenient way to treat content is in terms 
of the expectations of an individual or of a group. As Dr. Rioch 
said, there are favorite contents which mean, in terms of the indi¬ 
vidual, favorite expectations. The favorite expectations can be, if 
you want to use a machine analogy, compared to certain frequencies 
to which a receiver must be tuned. I mean, the receiver must be 
tuned to the sender, otherwise you cannot understand it. And in 
terms of human communication the expectations must be geared some¬ 
what to the forthcoming message, other .rise communication is not 
understandable. And content, therefore, if you treat it culturally, 
is a statement about the expectations of people in a given area about 
certain things that they are likely to encounter. 

Dr. Caudill. I think that the form itself may be culturally de¬ 
termined to some extent. The analysis you have used of treating 
formal communication rather than content is of course one that is 
used in formal linguistic analysis. In this way a language can lie 
broken down into morphemes, phonemes, and syntax in attempting to 
make a completely formal analysis. For instance, the time concept 
which is built into a particular language may vary from one language 
group to another. In English we think of past, present, and future 
and cannot say anything in the formal structure of our language with¬ 
out placing it in past, present, or future. Other languages are not 
like this. You can say things that are part past, part present, and 
part future, as, for example, in the formal structure of Hopi. 

Dr. Ruesch. Just one thing. By formal I do not mean lan¬ 
guage, or linguistic formal characteristics. Form is a bad word, it is 
derived from nineteenth century systematology. Instead of “form” 
we ought to use the “operational characteristics of the network.” 
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SITUATIONS EVOKING STRESS IN HUMAN GROUPS 
AND THE GROUP BEHAVIORAL CHANGES DE¬ 
NOTING STRAIN1 

Alfred H. Stanton, M. D. 

It will be the purpose of the present paper to try to apply the con¬ 
cepts of stress and strain as characteristics of integrated system* in 
general, rather than merely of organisms, and in particular we will 
discuss their utility in dealing with phenomena in human groups. 
Before doing so, it is well to mention certain difficulties. We all tend 
naively to personify human groups—such folk phrases as the heed 
of a group, and technical usage such as the group mind must forewarn 
us again of dangers to clear thinking in such an attempt to find a 
generalized analytic concept, dangers which have perhaps contributed 
to the avoidance of recognition of group process which has character¬ 
ized psychiatric history. A second difficulty is inherent in the novelty 
of the analysis. While there is an enormous literature bearing upon 
social tensions and social pressures, little of it, so far as the writer 
is aware, presents the systematically analysed observations arhic« are 
needed for an equally systematic analysis in terms of stress and strain.1 

A third difficulty is similar to that encountered in psychology. We 
naively know so much that is unsystematic about human groups that 
it is hard to distinguish the usefully “known” from purely personal 
types of “knowledge” which either do not articulate with other facta 
in such a way as to lend themselves immediately to analysis or are 
demonstrably incorrect. For although reporting human beings are 
eitremely sensitive indicators of strains within the group, they are 
both ambiguous and quantitatively unreliable as indicating in¬ 
strumenta. 

In spite of these difficulties, there are advantages in the analysis 
of human groups as systems in relative equilibrium which share 
characteristics with other systems—biological or physical. We shall 
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indicate certain of these advantages to prepare the way for dis¬ 
cussion of the recognition and analysis of stress and strain, since it is 
in such terms that such a discussion must lie couched. 

1. Thr xyxtnn is ahrays a part of a larger system^ from which it 
can be separated only for purposes of discussion. Thus, a stress con¬ 
sidered as extenal from one j>oint of view may be regarded as an 
internal strain within the larger system. From the standpoint of the 
psychiatrist, an external stress to which a patient is subjected will 
usually be fourni to be only one cause of frequently recurring internal 
strains in the social system of which the patient is a part, a matter 
of very great im|>ortance in the military services, the mental hospital, 
or in other partly manageable social systems. 

2. 7'he general knowledge of the functioning of the whole system 
permits a degree of reliable guidance in its management without a 
detailed knowledge of all its components. It is only because of this 
character of systems that we can do anything at all either with social 
groups, or the practice of physiological medicine. The frequently 
expressed nihilistic criticism that it is imixissihle to understand social 
groups because of their extreme complexity is equally applicable to 
biological study. And just as the understanding of the general prin¬ 
ciples of organization of the body—groes anatomy and physiology- 
led to cumulative understanding, it may be expected that grasp of 
the principles of group functioning may permit its progressive 
understanding. 

3. /Vo single ¡uirt of a system is the “cotMc** of any other single part 
of it. It is sterile to think of the shape of an epithelial cell as caused 
by the shape of those around it; it is equally sterile to think of mental 
illness as either caused by the social group in which it occurs or as 
causing disruption of the group. Both are simply features of the 
social organization examined either from the (mint of view of the 
social system or of the |iersonality system, depending upon the inter¬ 
est of the ¡nvesiigutor. 

4. Finally, central to the concept of a system is that of an equilib¬ 
rium—‘that any action tending to produce change in its structure elicits 
restorative ronwrvative processes. In social systems as in others we 
find that blind efforts to effect change are likely to tie defeated, that 
stresses are likely to produce apparently remote, unrelated effects, 
and that such stresses are likely to highlight the fact that the system 
has a structure. Human groupings are not, even the very small ones, 
amorphous aggregations any more than are the cells of the body, but 
are composed of {»copie arranged, organized, in a dencrihahla way— 
structure«! if you will. But here we must leave the analogy between 
the organism and the social system; the structure of a social system 
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must Ikî desoribeil in very different terms from those used atjout the 
ImmIv or physiological procesws. 

For unlike the structure of the body, group structure can 1* planned 
within very wide limits. Although it is prohable that the range of 
jxjssibilîties of group structure is not infinite, there is nevertheless 
much more latitude of variability for humans than in the variations 
of physiological structure. There is no group phenomenon corre- 
sponding to organisms! death except in the most superficial way. 
(»roups may cease to exist without significant stress because of finish¬ 
ing a job. for instance. The many different types of groups which 
exist, all with different structures, include •» pair of lovers, the people 
who gather at an auto accident, a committee, a group therapy session, 
a small institution such as the mental hospital, a trilie. nation, or 
organization of nations. They range from groups from which it is 
impossible to resign to tlu most fleeting of voluntary associations, and 
groups like the family where there is the greatest closeness of face-to- 
face contact u> group« of international correspondent« who may never 

each other. > 
But within each «if these social systems there is an organized struc¬ 

ture. Each has: (1) certain shared purposes, understandings about 
a division of labor or «»ther apparatus for achieving these shared 
goals, and an apparatus for appraising success in the mutual effort; 
(2) if it is persistent in time, an apparatus for meeting the institutional 
needs for supplies'—new personnel, materials, money,etc. ; (¾) a system 
of communication; anil Í4) a system of decision-making and enforce¬ 
ment. 

Certain aspects of the structure are recognized by the institution 
or group; others are not recognized but can easily liecome so—all of 
these we shall speak of as the formal, explicit, or official structure. 
This formal structure is always im'omplete, and often contains in¬ 
compatible parts ,* consequently, to fill it out there is always an informal 
structure not recognizable at first glance. We shall illustrate in more 
«letail by using only one of the many types of social structure we 
mentioned—the mental hospital—and in doing so will illustrate group 
strain, rememliering that a grasp on group structure is as necessary 
for this purpose as is the knowleilge of anatomy for dealing with 
strain in the organism. 

Not only will we narrow our consideration to one type of institution, 
but we shall largely limit our discussion to the internal strains in the 
organization. This restriction is justified by the great relative im¬ 
portance of internal structure. There is much evidence—anecdotal 
but very convincing nevertheless—that granted an aileipiate internal 
structure, human institutions can withstand or triumph over external 
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stresws which »re incredihlv seven»: conversei v, livinp with others in 
nn institution may In* extraordinarily diffic ult even at times when the 
external stresses upon the group are relatively mild. Under the latter 
conditions, internal structural problems may furnish the cue to cor¬ 
rective action. 

We will start like the anatomist, with a jK'dantic listing of the 
purposes of the mental hospital; these include the protection of the 
publie from the patients, the meeting of patvnta’ general needs such 
as food and shelter, the more sjtecific psychiatric treatment of the pa¬ 
tients, education of the hospital personnel and jicrhnps the community, 
research, and perha|>s, profit. These purjwises an* listed in approxi¬ 
mate order of their priority—as indicated by the actions of the per¬ 
sonnel when any two of the pnqwises corne into conflict. 

But when members of the staff were asked the purposes of the 
hospital, they ordinarily gave only one. and it was rare for conflict 
between two purposes to be dealt with clearly and explicitly as such. 
Rather the unavoidable compromise was often made only after its 
being converted into a conflict between two people each of whom sup¬ 
ported one purjiose in an extreme form. For instance, it was common 
for a pyhsician to demand a particular freedom for a patient upon 
the grounds that it would contribute to his improvement, while 
another physician would oppose it as if he were the agent of the 
community, or of the patient's relatives. In another hospital, serious 
problems arose in a research organization because they felt that the 
clinical staff was blocking research upon the basis of their conviction 
that the research procedure interfered with the clinical care of the 
patients. 

The special point of note here is simply that in each case the inter- 
jiersonal conflict was not foreseen, nor was ex|w*rience gained after 
the conflict, because of general ignorance of the complexity of the 
formal purposes of the hospital and of the fact that conflict was 
possible. More than this, there were strong reasons for actively fight¬ 
ing off the recognition that there might be incompatibilities among 
the purposes of the hospital ; the conflicts were solved in fact, not in 
the formal conferences where the conflict found ojien expression, but 
usually informally. One of the most frequent informal solutions, for 
instance, included the expressed lielief that there could lie no conflict 
of interest between the patient and his relative—a statement so amaz¬ 
ing that it can only lie understood as a rationalization; its function 
was to facilitate the informal resolution of an unrecognized problem 
in institutional purposes. Or the jisychiatrist might come to the 
opposite and equally untenable conviction that the pat ient was “right” 
and the community “unreasonable.” In both these cases, common- 
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place as they are in mental hospitals where the interests of patients 
are known and taken seriously, the psychiatrist can be counted upon 
to abandon his extreme position—again informally and often 
quietly—after the tension of the conflict eases. 

When the conflict is not open to discussion, a more serious strain 
exists. Dr. Schwartz and the speaker* have described the fact that 
probably ail of a series of patients suffering pathologic excitement 
were in direct contact with two staff members who held a secret, ()er- 
sonally important disagreement about the patient’s management, and 
who avoided discussion of the disagreement between themselves al¬ 
though they were formally expected to discuss such matters. We 
found, quite regularly, that the excitement greatly diminished or 
disap|wared within a few hours of the discussion of the disagreement 
between the two staff members, without the patient’s knowing that 
such a disagreement existe«! or that such a discussion had occurred. 
(I can now state from my own experience that a difficulty similar in all 
essential respects can occur in a quite different type of hospital.) 
But we could not describe precisely how to intervene more actively 
until we had worked over our data systematically. For, although it 
was easy to say that the two conflicting staff memliers should be identi- 
fled and brought to dismiss their differences between themselves, we 
had never actually proceeded in this straightforward manner, nor 
could we be sure that it was possible to do so. 

It was only later in the study that we were able to analyze in any 
general way how the restoring elements in the hospitaFs organization 
led to the identification of the covert conflict; we could do this only 
after the formal communicative network of the hospital a« a whole had 
been reduced to a diagram which indicated its unity a* a «gutem—that 
each individual could be thought of not only as an individual but as 
occupying a particular place in the structure. 

Two facts wen.1! recognizable from this analysis which had previously 
escaped observation. First, if two staff members fail to report in¬ 
formation directly to each other when they are expected to do so, the 
information neverthele«« proceed« from one to the other, but through 
other ¡»copie, and therefore with inevitable editing and distorting. 
Stated differently, an informal channel of re|K>rting replaces a non- 
functioning formal channel, with some loss of efficiency. The person 
who should report to the other “a|M>ntaneoualy” begins talking about 
him off the record to certain other people either on the staff, or among 
the patients; he believes himself to have chosen the other people “spon- 

•Stanton. Alfred il., anil Krhwarta, Morri» S., Jf«M«f»aHMf «/ « Typa •/ f-ffffnffirrut 
/•arMrtpaMoa <« ifralul IlfneM. I'ayrblatrjr 12 : IS 3« ; 1040. 
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taneously l*ut tlu*y were nevertheless very frwjuentlv strategically 
phued in the institutinnal network to function as a jîo-lH*tween to the 
other person. N'e may note parenthetically that this happens when 
the person doing so swms to In* quite unaware even of the existence of 
an affectively ¡in{>ortnnt conflict betww*n himself and the other staff 
mendier. 1 he other jierson, to whom the gossip sihuiis unconsciouslv 
addressed, does similarly—and Isith liecome particularly alert to gossip 
"huh may stem from the other jierson. The gossip quite generally 
contains easily identiliahle references indicating the disagreement 
about management—the information which formally should be direct¬ 
ly conveyed—hut it is now mixed with a heavy underbrush of general¬ 
izations, moral principles, high psychiatric theory, ad hominem “anal¬ 
yses’* of the other, derogation of the institution and the like. What 
is ¡nqMiitant to emphasize licit* is that the gossip includes im|Nirtant 
restorative elements; it is manifestly functional and useful, ullieit in- 
eHieiently: the analogy to ataxia springs unavoidably to mind. 

The go-between require* special attention. Not only is he usually 
selected on the basis of the aptness of his position in the institutional 
system; if for some reason such as absence from the institution, he 
fails to perform as an intermediary, another intermediary is, at least 
occasionally chosen. (Perhaps always, but our records are incomplete 
on this jHiint.) The intermediary suffers rather predictable ty|>es of 
emotional unrest. If lower in the prestige hierarchy, he is likely to 
show perplexity, uneasiness, signs of divided loyalty. If higher in 
the hierarchy, impatience or even contempt, preoccupation with insti¬ 
tutional structure, and discouragement are frequent. All such states 
of mind imply tendencies to act ion directed toward reestablishing the 
formal communication structure, mixed, of course, with other tenden¬ 
cies. Manic, hysterical, and even schizophrenic excited states were 
found in our series to lie three of many jiossihle ways of a person s 
participating in such a simultaneously disintegrative and reintegrative 
institutional process, and as such were indicators of institutional strain. 

To carry our analysis one step farther, it seems probable that this 
is only one special example of the generally recognized (though un¬ 
proved) tendency for patients, and personnel, to get worse and to 
improve at the same time. The apparent tendency for emotional 
disability to occur in clusters in the military services is matched by 
the simultaneous regression, each in his different way, of {latients in 
the mental hospital ward. We observed several such periods of gen¬ 
eral disturbance, and again found that analysis was helped by con¬ 
sidering the whole system. 

Several authors have thought of mental illness or collective emo¬ 
tional disturbances from the point of view of “contagion,” by analogy 
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with harlcrial »lisms***. Such analyses have found difficulty in ac- 
countiiif; for the extreme rapidity with wliich the spread of excite¬ 
ment may occur in closely knit groups, and in understanding the 
difference between the times when emotional disturbance occurring 
in the group remains the ex|*erienee of only the one |>erson, and the 
other times when it spreads ‘'like wildfire,” 

Dr. Schwartz and 14 found in our study that there were always 
evidences of considerable tension among the *taff before the collective 
disturbances involved the patients. Although not obvious at first 
glance, the tension was quite apparent when notes were kept on staff 
interaction simultaneously with notes on the patient group; these 
staff disturbances integrated closely with the disturbances among the 
patients. No particular details can la* isolated from the total descrip¬ 
tion without losing their meaning, but it must suffice to say here that 
in addition to the disorganization of the communicative structure 
which we have just described, collective disturbances were also asso¬ 
ciated with a change in the formal structure of decision making- 
such as the abdication and usurpation of power. Here also there was 
evidence of disintegrative and reintegrative processes at work 
simultaneously. 

It must lie clear that in the discussion above we have been dealing 
with the problem of “morale” from a structural point of view. In 
this frame of reference, momie is a particular type of informal organi¬ 
zation of the institution, occurring at those times when there is a high 
degree of coherence within the formal structure among, for instance, 
the goals, the arrangements for division of labor, ami the systems of 
rewards, sanctions, communication, ami decision-making. Under 
these circumstances people quite generally may be counted upon to 
give service above and beyond the call of duty because they are inter¬ 
ested in the problem. Tins is not a pious statement of an ideal ; states 
of exciting shared interest and satisfaction in pursuing approved 
goals do occur in fact, and fairly frequently. While it would be 
ambitious indeed to try to specify all the important preconditions for 
such states, it is coming to lie possible to sort out certain factors which 
interfere with them. 

We found that the particular problems ass<iciated with collective 
disturbance had been conspicuous several weeks before the disturb¬ 
ance among the patients; they had occurred among those high in the 
hospital hierarchy and involved sharp disagreement about a broad 
financial policy. This itself had arisen because of inadequacy in the 
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system of cost accounting; when ih<> latter was improved, the periodic 
disturbances ceased. While we do not know enough of lice mecha¬ 
nisms involved to establish a relation beyond doubt, all the internal 
evidence we did have supported the relationship. Such a linding is 
also consistent with those of Lew in ’ and his students, and in particu¬ 
lar of Rothlisberger, who specifically made the jMiint we are empha¬ 
sizing. The loss of morale while having certain generalized mani¬ 
festations can best be studied by seeking a particular focus of trouble, 
without immediately trying to blame some individual. Such a par¬ 
ticular central difficulty can often l»e located without undue expense 
in time and effort, and after understanding it, “diagnosing it” one 
might say, something can be done mon» effectively than by such gen¬ 
eralized efforts as appeals for “letter communication” or for “loyalty,” 
or the like. 

The analogy to physiological medicine will help to clarify our pres¬ 
ent jKisition. »States of demoralization are characterized by certain 
general “symptoms” or manifestations, together with conspicuous or 
inconspicuous indicators of the localization of the trouble, just as 
fever indicates illness and particular signs help the physician identify 
and localize the ailment. But our present knowledge of group func¬ 
tioning is largely practical and intuitive; the general principles of 
organization and functioning which will |M»rmit more detailed and 
valid generalizations aliout group disturbance art» only now lieginning 
to be developed in usable form. 

While it would lie inappropriate, then, to press too far toward 
details, we can at least deacribe certain of the general manifiesta tiens 
of changes in the level of satisfactory functioning. 

It is useful to distinguish three levels of institutional behavior—-the 
collaborative, the cooperative, and the disintegrative.* It will be 
clearer to describe the cooperative level first sin«» it is the standard, at 
least in the hospitals studied. Cooperative mutual activities are 
carried out as in fulfilling a tacit contract, usually smoothly and 
usually impemtnaUy. For instance, in the mental hospital a nurse 
was somewhat disturlied over whether she should continue working; 
a superior urged that she be supported in staying, adding that she was 
useful to the hospital. But in a period of generally cooperative func- 
tioning many people change, often as if taking a distinct step to 
another level, to a collaborative way of working or living together. 
Here activity is much more broadly applied to the collective goal—all 
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sorts of contributions, new ideas, extra jjeriods of work are given to 
ti»« task, freely ; indeed many such contributions could not possibly 
be ordered. Relationships are distinctly personal in llavor—the in¬ 
terests of the others are included in one's own interests. Such groups 
often appear at lirst glance to be extremely informal but this is not 
because formalities do not exist; the formalities are so generally ac¬ 
cepted that they are taken for granted and are so useful in organizing 
behavior that they do not become conspicuous by being challenged, 
even tacitly. The group seems—to all concerned—to lie an institution 
within which and by which one’s own goals can be approached. Com¬ 
munication not only includes that which is formally required, but 
additional background is sketched in over coffee or beer while one 
talks shop outside of working hours. In such a situation the question 
of a nurse's leaving, if it arose, would be considered from the {mint of 
view of her best interests also, not only those of the hospital. Such 
group states are, unfortunately, usually transitory but are no less 
real and important for this reason. As is now well known, they tend 
to occur and perhaps are facilitated by external stress—by a difficult 
or emergency job, provided the formal organization is reasonably 
adequate. They do not, however, require an external enemy for their 
existence. 

The diitintegrative types of group functioning have already been 
described. This description lias been given entirely in group struc¬ 
tural tenus—terms which indicate types of personal interaction rather 
than types of personality. Study of the relationship between group 
functioning and personality disorder offers practical possibilities for 
a new systematic approach to the clinical problems of therapeutic and 
preventive psychiatry. (It must be suggestive to many that a transi¬ 
tion from a collaborative to a cooperative and then to a disintegrative 
group structure seems to state in a different way the same phenomena 
treated in usual {wychuitric language as withdrawal of cathexis.)7 

But it is important not to oversimplify—there is a close relation be¬ 
tween strain in the group, and strain in the person, but it does not 
approximate a one to one relat ion ; indeed it is banal to emphasize 
that conflict between |>eople may lead to considerable strain in the 
group, but to diminishing strain in the persons engaged in the conflict, 
and that novelty which promises benefit to many in the group may 
mean considerable group strain. In other words, much empirical 
gathering of,facts is needed to clarify the details of the relations. 
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RESPONSES TO DISASTER IN AMERICAN 
CULTURAL GROUPS ‘ 

John W. Powell, Pu. D., Jeanmettk Havneh ani» 
Jacob E. Fineaixger, M. I).3 

I should like to ptvsent the tvsults t*f several studies on disaster 
carried out in our department during the past years In a f'roup 
consisting primarily of John W. Powell and Jeannette Rayner. This 
work was undertaken in cullaUtration with the Army Chemical 
Center to study the behavior of individuals and groups in situations 
characterized by overwhelming stress. Mott* specifically, we were 
interested in describing the patterns of individual and group actions 

.and interactions during stress and relating these patterns, if possible, 
to the usual patterns of the individual's behavior, to events in his 
past history, to his |>ersonality structure, and to psychological 
mechanisms. As our studies progressed, it became clear that one of 
the first tasks was to describe the sequence of events which we call 
disaster. Once such a scheme was established, it could serve as a 
frame upon which we could su|>eriui]>ose or into which we could fit 
other data in a more meaningful way. Tyhurst attempted the same 
thing from a somewhat different point of view. He recognized at 
least overlapping phases in the pattern of individual reactions to 
acute disaster, emphasizing as far as we can tell the subjective re¬ 
actions of the participant. 

We preferred in our scluine to describe the events primarily from 
the point of view of the observer in an attempt to get a broader con¬ 
ceptual map. 

This presentation will include the description of several types of 
disaster studied, with an analysis of the phases that could be dis¬ 
tinguished. We also shall include some of the more general reactions 
observed. We have made observations in eight civilian disasters 
occurring in the United States during the past 2½ years. These in¬ 
clude the mass poisoning in which nearly 80 people were killed or 
blinded by wood alcohol in a shipment of bootleg whisky in Atlanta, 
Georgia; a plane crash at Elizabeth, New Jersey, the third within 
8 weeks; two tornadoes in Arkansas, one in which the inhabitants saw 
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lhi> tornado coming, and one in which the inhabitants were taken by 
surprise; two chlorine gas leaks spreading chlorine around industrial 
plants; a neighborhood evacuation because of dense choking smoke 
from a chemical plant tire: and several minor incidents—a bleacher 
collapse, and a small tire in the hospital. The observations in all 
these instances were made by our own staff working at the disaster 
site. In three incidents the staff was supplemented by local inves¬ 
tigators, usually psychiatrists, psychologists, social workers, and 
local medical school or university personnel employed and super¬ 
vised by us. 

After the poisoning incident in Atlanta, the [»lane crash in Eliza¬ 
beth, and the tornadoes in Arkansas, follow-up studies were made 
at varying time intervals. In three studies we were fortunate to 
have access to the findings of another group of investigators who 
were studying the same situation. Our data were primarily obtained 
by interview from persons in the affected area. Most of these inter¬ 
views were with the survivors. Many were with participant author¬ 
ities wLj —ore in the disaster and knew the local history and folk¬ 
lore. In all of these incidents it ivas necessary to explain our pur¬ 
pose to local civic and rescue authorities in order to be able to do 
any study at all. Belonging to a department of psychiatry turned 
out to be a liability. Representing a medical school was more help¬ 
ful. Being able to develop an appropriate relationship with local 
relief organizations and painfully learning to respect their pro¬ 
prietary rights was most helpful. In addition to interviewing, re¬ 
peated observations were made on a group of children in Arkansas 
and a group of adults in Elizabeth, New Jersey. 

For the collection of information, we used a standardized goal- 
directed, open-ended type of interview, wherever possible with a 
minimum of direct questions and other verlad activity. This was 
designed to obtain the greatest amount of participation from the 
respondent. We attempted to obtain similar information about 
specific topics in all cases. The order of the topics usually was 
determined by the respondent who was encouraged to talk in the 
areas in which our interest was focused. In a few cases it was pos¬ 
sible to have several interviews with the same person, but this was 
the exception rather than the rule. In most instances the interviews 
were recorded on tape, and content and interaction were studied by 
various methods. I shall now read a few episodes from our data. 

At K : 25 on a March afternoon, Tom Leonard was standing at the 
back door of a store in a small town in Arkansas. An unusually 
black column of cloud loomed just beyond the edge of town and 
Leonard felt the air blow past him out the door. Winds blowing 
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towards the cloud meant a tornado. He closed the shop, drove 
home, picked up his wife and drove out of the path of the funnel that 
was now whipping and dancing up the street carrying houses, trees, 
and cars with it. When it passed, he went back to the store and 
said, “Come on Imys, get some blankets into the truck. Let’s go to 
see who needs help.” 

At 5:25 of the same day Mrs. Long was sitting in her store with 
her 12-year-old son lieside her. With a gust and a roar the front 
door blew in. She grabbed for the boy but it was too late. The 
wind ripped him out of her grasp and carried him through the 
ceiling. The tornado was suddenly gone and the boy’s body lay 
on the sidewalk outside. When Mrs. Long’s neighbors ran over to 
help her, she was standing out in the rain taking off the last of her 
clothes and saying, “I must get out of these wet things.” 

Mr. Drew was alone in the house with his teen-age daughter when 
the trees began to dance in the front yard in a roaring wind. He 
called, “Run,” and dashed out the front door, leaving his daughter in 
a dead faint in the yard behind him. 

The first warning Mrs. Stevens and her daughter had of the 
tornado was when the window panes crashed outward and the house 
began to rock. They ran to the bedroom where they would feel 
safer but when they opened the door, there was no bedroom. They 
crouched in a corner clinging to each other. The daughter was 
whimpering, “Mother, I love you,” and suggested that they had bet¬ 
ter pray. Mrs. Stevens asked, “For what shall we pray!” 

“Let’s pray for Daddy,” the daughter said. Daddy was down¬ 
town at the store. 

“I think your father can take care of himself,” Mrs. Stevens said. 
“Let’s pray for us.” 

Pivdhaxter Conditioning 

As we learned about the behavior of people under such stresses, we 
found it necessary to pay attention to the patterns of disaster as well. 
The stages through which a disaster situation passes must be clearly 
distinguished because behavior responses may differ at different points 
along the progression of events. The duration and combination of 
these stages add up to different types of disaster profiles with possibly 
different characteristics of espouse. In one area for any given «lis- 
aster there is a locai history and folklore relevant to that particular 
form of danger (fig. 1). In Arkansas, people have lore about tor¬ 
nadoes; in Georgia, people know the effects of wood alcohol ; and in 
mining towns, disasters are almost an accepted part of the culture. 
Other conditioning factors are the habits and training related to the 
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given threat, such as tire drills and the training of ambulance crews 
and telephone operators. There are also factors of cultural pattern 
among the people hit by a disaster, such as their group cohesiveness or 
isolation, their leadership expectations, their attitudes towards prop¬ 
erty, toward., authority, and towards each other. Finally, there are 
the individual personality structures that have developed or have 
Ijeen brought in by individuals. All of these may have direct bearing 
on what people do under stress. All of these are factors in pre¬ 
disaster conditioning. The patterns of the group as to leadership, 
responsibility, and the way in which the individual develops defense 
mechanisms are intangibles, but they are there nevertheless. Our 
problem was to see if we could correlate some of these factors with 
what we could observe in disaster situations. 

PHKDISASTKR CONDITION INC 

KNOWLEDGE OR FOLKLORE ABOUT A GIVEN DANGER 
AND ITS EFFECTS 

HABIT, TEACHING OR TRAINING IN PREVENTION, 
RESCUE, ETC. 

COMMUNITY AND GROUP PATTERNS OF LEADERSHIP 
AND RESPONSIBILITY 

INDIVIDUAL PERSONALITY DEVELOPMENT : 
DEFENSE MECHANISMS 

Fioube 1. 

There is a second set of variables that have to do with the nature of 
the destructive agent involved. Of the characteristics that might be 
selected for study, three appear in our data to have the grauest bear¬ 
ing upon response patterns. One of these is the type of injury pro¬ 
duced: burns, impact traumata, suffocation, and poisoning, for 
example. Another series has to do with the individual's responsi¬ 
bility toward the disaster—whether the danger can be avoided at 
discretion, as with contaminated food, water, or whisky, or in an 
epidemic, or whether the involvement is involuntary as in hurricanes, 
explosions, or the unwitting ingestion of toxic substances on a mass 
scale. Then there is the symbolic meaning of the destructive agent. 

In one sense, the disaster is only a series of accidents happening at 
the same time; but, to have the character of disaster, we believe that 
more is required. We think of disaster as the whole period sur¬ 
rounding the incidence of a force capable of destroying human life 
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and conumihit v ivs<aireos for survival on a seal« larji« enough to tlis- 
rupt normal U'lmvior, attraet public notice, excite public alarm, and 
threaten or disrupt group and community patterns of coo]>erntion 
amt control, '1 bus, when the third plane fell on Kli/.nbeth, it was the 
people of Eliznlieth and not the passengers in the plane whom we 
studied. The passengers had had a collective accident, ElixalsMli 
had suffered a disaster. 

Stage» in Disaster 

Figure 2 lists the stages through which a single disaster situation 
may pass. The core concept, following Tyhurst’s lead is that of 
imjHtct. Impact is the collective description covering the entire |>e- 
riod of destructive act ivity by a given agent. It is the i>eriod of maxi¬ 
mum danger, whether it lasts a few seconds or clays, ’t he actual blow 
may fall on different individuals at different moments within the 
total period ; as in an epidemic some people fall sick much later than 
others. In a stricken area, however, be it a factory, a block, or 
even a city, impact begins when the first victims fall and public 
alarm is focused on the danger; and it lasts until the last victims have 
fallen or the last jample have taken flight—“people,^ because impact 
is on people, not on things as such. Impact refers to a single agent. 
An explosion may be followed by fire, but that is an impact of a dif¬ 
ferent character. However, there may la? repeated impacts from the 
same source, and this in fact constitutes a major type of prolonged 
disaster. The duration and succession of impact are prime factors 
in determining the nature of the disastrous situation and the responses 
to it. 

Preceding impact we recognize two stages which may or may not 
appear in a given disaster. The first of these is warning. By warn¬ 
ing I mean that the presence of a given danger is anticipated, but 
the exact time and location of its incidence is not known. Warning 
may be by communication, as in the case of storm signals. Descrip¬ 
tively, warning is constituted by the occurrence of conditions indicative 
of a certain kind of danger. Behavioral response to warning takes 
the form of precautionary measures—small craft may start for shore 
or children may be kept at home. The prevailing mood is one of 
anxious expectation. Figure 2 indicates the various stages on the 
left, and the corresponding activity occurring during these stages on 
t he right. 

The next stage, threat, is differentiated by the acuteness of the stress 
felt by those under the threat. This |>eriod may grow gradually out 
of the first, or may occur suddenly. In either case, it is constituted 
by a change in conditions indicating the imminence of danger. Dan- 
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IN DISASTER 
ACTIVITY 

PRECAUTIONARY ACTIVITY 

SURVIVAL ACTION 

“HOLDING ON“ 

DIAGNOSIS OF SITUATION AND 

DECISION ON ACTION 

SPONTANEOUS, LOCAL, UNORGAN¬ 

IZED EXTRICATION AND FIRST AID; 

SOME PREVENTIVE MEASURES 

ORGANIZED AND PROFESSIONAL 

RELIEF, MEDICAL CARE, PREVEN¬ 

TIVE AND SECURITY MEASURES 

INDIVIDUAL REHABILITATION. 

READJUSTMENT} 

COMMUNITY: RESTORATION OF 

PROPERTY AND ORGANIZATION; 

PREVENTIVE MEASURES AGAMST 

RECURRENCE. 

Figure 2. 

now is localized and perannaliml. It is my house the plane is 
falling on, my block the tornado is approaching, or my street the fire 
has reached. In prolonged disaster, such as a contamination of the 
fo<xl or beverage supply, threat occurs when I learn that it was the 
restaurant where I ate whose customers are falling sick, or that the 
man with w hom I was drinking has died of methanol poisoning. The 
normal response to threat is survival action : “fight, flight, or taking 
( over.” In disasters comprising a brief single impact, threat precede». 
In prolonged disasters, however, threat may last throughout the pe¬ 
riod of cumulative impact. 

These first three stages are all primarily stages of the objective 
situation, though they obviously depend on human awareness for their 
effect and for their elaboration. The stages that follow impact are 
stages in the development of activity, from the first spontaneous ef- 

STAGES 
STAGES 

1. WARNING r~"-" 1 

2. THREAT nnnniiiiiiimiiin 

3. IMPACT ■■■■■ 

4.INVENTORY 

5. RESCUE l 

6 REMEDY —I 

7 RECOVERY rT"«"--1 
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forts to find out what happened to the gradually increasing control 
by the constituted authorities. 

Inventor;/ is the first activity required of those who have suffered 
impact. This is the |»criod, be it seconds or hours, in which people are 
finding out what happened, what is left, and what must l>e done. For 
the individual this is an acutely crowded period, involving recognition 
of what is hapj>ening, appraisal of new dangers, restructuring of the 
]>eivcptual field in terms of action possibilities, option scanning, and 
decision. Collectively, what we call public inventory covers the diag¬ 
nosis of the situation; its entry into public awareness through percep¬ 
tion, rumor or the press and radio, and the emergence of decisions 
about what to do. Where there has been prior warning, even though 
impact has been brief, inventory is shortened by the foreknowledge 
of the event. Rescue and remedial measures may have Ikmoi prepared 
in advance, the hospitals alerted, etc. Where there is no prior warning 
or threat, inventory may take longer. In prolonged disasters, however, 
public inventory is usually made early and becomes part of the public 
knowledge, so that individuals succumbing one at a time can identify 
their experience with the public inventory and take more appropriate 
measures more quickly. 

The complexity of the inventory process offers many avenues for 
further study. The way a person perceives what has happened may 
have widely varying consequences in action. For example, in the 
chlorine-fillet! factory a workman had just pulled a plug out of the 
base of the smokestack when the gas hit him. He assumed that he was 
letting the gas out of the stack and spent precious seconds trying to 
force the plug back in. Several men decided that the'plant needed 
fresh air and opened up the double doors—right in the stream of gas 
coming from a leaky outdoor tank. Dozens of people in Elizabeth, 
as in many other explosion episodes, heard the explosion, thought 
“atom bomb !”—and dashed out to look. Some reacted with mecha¬ 
nisms of dissociation and denial under the acute stress of making the 
emergency inventory: a few people in Elizabeth looked right at the 
burning plane and refused to believe that it was there. 

Individuals with prior experience of similar disasters appear in our 
data to handle inventory more quickly and appropriately, though 
a few report that anxiety is reawakened from the earlier experience. 
After impact and inventory, and sometimes in r, prolonged disaster 
while these are still going on, rr*me begins. This is the spontaneous, 
unorganized, individualized activity of extracting one’s self and others, 
giving reassurance, looking for help, perhaps fighting small fires or 
taking other preventive action against further destruction. leader¬ 
ship emerges in this stage. Usually, it is spontaneous and may not 
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have bet'll predictable from earlier |H*ri*MlH. This is a |H*riod of volun¬ 
teer effort, a great deal ot which is mot ivated by the guilt of surviving 
while others die. Also, doing something discharges energy and affect 
not released during impact. Leadership at precisely this iJoint is one 
of the most important requirements for an orderly issue from the 
disaster. It is in the inventory period, in which many i>eople are 
immobilized by a combination of neurochemical overloads and jier- 
ceptual ambiguities, that panic can occur or stampede be initiated. 
There is also a widespread incidence of apathy from psychological or 
physiological slunk. Above all, the rescue perimi in large-scale dis¬ 
asters of brief impact is characterized by numbers of dazed, bewil¬ 
dered, wandering persons for whom rescue means leadership and re¬ 
awakened self-direction through association with others in ¿imple 
tasks. In a prolonged disaster, this wandering response takes the 
form of clustering in silent crowds or groups and abandoning normal 
duties. Here again, leadersliip of a volunteer sort is of great use in 
redirecting energy in simple but useful channels. 

The rescue stage shades ovei into the j>eriod of remedy, or remedial 
action. Organized and trained people begin to take over responsi¬ 
bility and leadership. The Salvation Army, the Red Cross, firemen, 
]>olice, nurses, ambulance crews, etc., create a marked restructuring 
of the situation when they enter it. Behavior changes, reassurance 
and hope begin to be felt and wandering becomes a pur}>oseful search 
for lost family members or friends. Finally, remedy, the last stage 
in the acute emergency, shades into recovery, which may be a slow, 
perhaps years-long, returning to the normal business of living ; healing 
the injured, restoring property, and rebuilding the organized struc¬ 
ture of the community and the group. 

Profiten of Disaster 

Figure 3 is a combination of the various stages and presents a 
profile of two tornadoes studied in Arkansas last year. These were 
the simplest patterns we found. They consist essentially of the re¬ 
sults of a single brief impact without warning in disaster 1, and a 
single impact with warning and threat in disaster 2. This is a com¬ 
mon type. Undoubtedly, the same pattern was shown in the recent 
tornado in Texas. The same pattern applies also to the episode in 
which a train plowed up Washingtons Union Station some weeks 
ago. The warning and threat periods in that case were only seconds. 
In the train crash, two groups were involved for whom the threat 
had different meanings—the passengers and the people in the station. 
We have attempted to schematize the various phases of disaster, im- 
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PROFILES OF DISASTER 
A. SINGLE BRIEF IMPACT 

I. SINGLE IMPACT WITHOUT WARNING 
(EG. EXPLOSION, TORNADO, 

INVENTORY TRAIN WRECK, ETC.) 
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pact followed by inventory, rescue beginning while inventory is still 
going on, and remedy. 

In the single-impact type with warning and threat, inventory occurs 
a good deal sooner. It is obvious that the existence of a warning and 
threat period is of considerable importance in making survival pos¬ 
sible. If the warning and threat periods are of long duration, rescue 
can be quicker because people already know the destructive force. 
Remedy is more prompt because prior knowledge has already alerted 
the organized forces responsible for remedial action. 

In the second type of profile the hahavior of the individual immedi¬ 
ately before impact is determined in part by the ratio of time-avail- 
able-,iefore-impact to the time-necessary-to-get-away. In order to 
survive without guilt, one needs time to get home and get one’s family 
to safety. In the tornado disaster the threat was the visible approach 
of the wind funnel. Most people who saw it got home and away, 
blowing their horns to warn others who might not have seen it. The 
only deaths were among those who had no warning, who did not see the 
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tlireat. One of (lie first rumors picked up was that someone from the 
“white" side of town (the town had both white and Negro popula¬ 
tion) had run over to the Negro section and warned them. However, 
no one had; and actually, all the deaths were in the Negro neighbor¬ 
hood. 

Behavior during the 10 to 15 minutes under the threat varied in 
interesting ways. From the sample of our interviews one would 
judge that most of the men went home for their wives, and most of 
the women tended to go home to their mothers. One man drove 
parallel to the funnel in his car taking pictures of it. Another esti¬ 
mated the limits of the funnel, held onto a ¡wie across the street, and 
let it pass by him. Nearly all of the people had been praying. A 
notable exception was the Methodist minister who had 1 minute in 
which to act, and an oak table in his dining room. When the church 
steeple came down through the roof, all the family was under the 
table. The duration of the warning and threat periods determines 
in part how much survival action is possible. Many survivors in 
discussing these periods felt guilty that they had not done more or 
assumed more responsibility when something could have been done 
to help. Two people who showed depressive reactions during the 
remedial phases revealed that they had acted helplessly during the 
threat and impact phases. This behavior had. mobilized guilt feel¬ 
ings—and also defenses against guilt. Mr. Leonard, for example, 
showed embarrassment i n discussi ng this phase. When he went home 
to get his wife out of the storm’s path, she resisted going because their 
boy was not home and site felt she had to stay in the house for him. 
Leonard’s mother, two houses down the street, heard thorn arguing 
in the yard and came over to scold him for “yelling at Neddy like that.” 
Leonard explained that he had to get her away from the storm, and 
finally got his wife into the car and drove off. At this point in the 
interview he looked sheepish and said, “Gosh, I never thought to put 
my mother in the car too.” 

In the profile with warning and threat, inventory is shortened and 
rescue and remedy occur more rapidly. In the town that had no 
warning, inventory was slower. The diagnosis of the situation was 
delayed and inaccurate. Each person thought that only his house 
was hit. Rescue was delayed while people began to realize what had 
really happened. That seemed to be true also in the reports from 
Hiroshima and Nagasaki. 

Figure 4 is the type of profile seen in prolonged stress, such as with 
the methanol poisoning in Atlanta and the airplane crash in Elixa- 
beth. With this special sub-type there is continuou* impact. The 
usual quantities of bootleg liquor were consumed over the weekend in 
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PROFILES OF DISASTER 
B. PROLONGED IMPACT 

I. CONTINUOUS TYPE 

WARNING 

THREAT 

IMPACT I 

INVENTORY 

RESCUE 

REMEDY 

CONTINUOUS AND PUBLIC 

THROUGH IMPACT AND BEYOND 

CUMULATIVE 

EARLY AND PUBLICIZED 
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BEGIN EARLY 
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Atlanta. Sunday night two victims died in the hospital without 
the source being recognized. Monday a Hood of victims hit the 
emergency clinic. The press and radio headlined the cases and hun¬ 
dreds of ]>eop!e suddenly knew that they had drunk something that 
might kill them. The impact, collectively speaking, continued 
through Thursday with additional deaths. The story of the poison¬ 
ing was made public on Monday, though some individuals still did 
not know about it. On the whole, however, the threat was known. 
In this situation, each individual knew that he 1.1 ght have been 
poisoned and might die. He was not sure. Most people flopped 
working and waited, clustered in silent grou|>s throughout the 
neighborhoods. Some made use of magical defenses. “It, cannot 
hurt me.” A few seemed to deny their danger, and after treatment 
at the hospital went home and finished the bottle. Others responded 
to irrational fears and reported symptoms without even having taken 
the poison. They seemed to identify with the victims by getting sick 
in the same way. The threat and impact phases existed side by side. 
Inventory was confused by hope and fear. As the situation was pro¬ 
longed, however, rescue became sj*eedier and remedy became more 
standardized. 

The recovery phase also presented significant features. This was 
a case of a danger from which many sections of a city were immune. 
As higher sections of a town escape flood, so do the richer, more stable 
elements of the population avoid bootleg whisky. The agent was 
one that was avoidable at discretion. The Vocational Rehabilitation 
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staff rcportod that many of these victims were depressed and had a 
tendency to withdraw and to resist rehabilitation. 

In the prolonged disaster, the earlier response to impact is what 
we think of as “explosive”: excited milling activity, such as crowding 
around the focus of danger. As the crisis became prolonged, the 
tension mounted and disturbing rumors spread. In Atlanta, by the 
third day the rumors were that people were being beaten to death by 
the white police instead of dying of poisoning, that victims were being 
buried before they were der 1 and—most interestingly of all—that 
the Negro victims turned white when they died of this poison. It 
seemed as if these rumors represented suppressed terror, with a hint 
of a wish fulfillment. The characteristic comments on these rumors 
were, “I knetv it could not be so, but I was horrified. I just had to go 
down and get into the morgue to see for myself.” 

The airplane crash in Elizabeth illustrates a different type of pro¬ 
file that is a little more complicated (fig. õ). Certainly the principles 
are the same. There is a crash and a few weeks later there is another 
crash which is followed by jieriotls of inventory, remedy, and recovery. 
However, the fact that there was one crash begins to have special 
meaning. People are on the lookout for another, and it becomes 
another threat. Then there is still another crash which has a series of 
consequences. Therefore, in this type of profile where there are 
repeated impacts the situation becomes much more complicated and 
it is very difficult to sort out various elements involved. There were 
two crashes of large passenger planes on the way to and from Newark 
Air|M»rt within a period of 4 weeks. The continued presence of heavy 
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planes so close overhead that they shook down plaster and Hooded 
Ih*(1 rooms with landing lights constituted a chronic warning. Of the 
50 people interviewed, most of them stated that t’ e two crashes were 
a rare coincidence and that the third was statistically almost impossi¬ 
ble. Still they felt acutely threatened during the weeks that followed 
the second crash. 

In appraising the nature of the threat resulting from the two pre¬ 
vious crashes, we were impressed with the lack of clarity in the sur¬ 
vivors1 description of their attitudes toward the threat and the impact. 
No one could tell when the next blow would fall and no one was sure 
that it would fall, yet several poplc had an emotional certainty that 
it would. At this time a common expression around Elizabeth was, 
‘‘Everything happens in three’s.” Several subjects reported that they 
felt the danger to be localized and personalized—my house, my family 
could be the target. We had reports that people were calling home 
whenever there was a loud noise or explosion in the industrial neigh¬ 
borhood. Although the subjects felt the personalized threat of the 
next crash, they knew that it was unusual, unreal, and irrational, and 
took no active measures for protection or survival. Only a few people 
raised their insurance coverage. This we learned from those who said 
that they did not because even though they feared the planes, they 
thought it unrealistic to increase their premiums. There were a few 
cases of family flights from Elizabeth at this time, but very few. One 
might characterize the mental state of the survivors at this point as 
uncertain, ambivalent, but capable of observation and rational think¬ 
ing if not completely free from irrational fears. 

A third plane did fall only ¡1 weeks after the second. Several sub¬ 
jects stated that in addition to the realistic and horrible experience, 
they felt shaken in their rational beliefs; the fact that reason was 
wrong was an additional personal trauma. The threat from the 
planes rose to such heights that if the authorities had not promptly 
closed the airport, hundreds of people were going to march on it 
and destroy it. In the inventory phase, decision was difficult and 
rescue was hampered by dissociative statt*« affecting some of the 
police anti firemen. One j>oliee officer, for example, developed para¬ 
noid ideas, was immobilizetl by a voice saying that this was a punish¬ 
ment for his own adultery. This time, threat was so acute that some 
families fled Elizabeth the next day, and others said that they would 
leave if the airport reopened: “The next plane will have our address 
on it for sure,” one person said. 

One of the most interesting facts about the study—at least, to 
the psychiatrists—is that among the 50 persons on whom we have 
data, 14 suffered mild, moderate, or severe distil!bances. IVe fourni 
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a greater ineidene« of psychiatrie disturbance in Elizabeth than in 
any other disaster we have studied. Five persons required psychiatric 
assistance, and one was in a mental hospital for some weeks. All the 
disturbances were incapacitating for relatively brief periods. Obses¬ 
sions, phobias, paranoid states, and hysterical paraplegia seemed to 
occur in the inventory phase. Phobias and depressive reactions per¬ 
sisted throughout the remedial period. Guilt took two forms—it 
motivated some of the heroism among the rescue workers, as expressed 
in their own words, and persisted among others as a magical feeling 
(hat they were somehow responsible for the crash by some word or 
act of theirs preceding the disaster. Hostility, which in Arkansas 
turned the ]>eople against the outside relief authorities such as Red 
Cross, in Elizabeth became focused on the Port Authority controlling 
air traffic. The Authority became the common focus of conversation. 
The people complained that the Authority did not care for theip. 
Some turned to the idea that their Congressman was the powerful 
ligure who would take care of them—though this notion tended to be 
held in considerable doubt even by those who voiced it. 

Avtivity During Dimnter Period« 

There is another aspect of our study which I should like to mention 
briefly. From our records and observations we have attempted to 
define various levels of response that characterize the behavior of any 
individual at any stage in the disaster (fig. 6). We found, for 
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example, that in terms of leadership and followership, or initiative 
and helplessness, if one wants to set up a dichotomy of that kind, the 
same person may be rated at different le\els of performance at suc¬ 
cessive stages of a disaster. In the dimension of leadership we have 
set up five levels ranging from total inactivity and lack of initiative to 
leadership performances, executive planning and group direction. 
In this figure we have plotted the periods of disaster along the hori¬ 
zontal axis and the scores of the characteristics dealing with leader¬ 
ship performance along the vertical axis. A person with a score of 1 
is passive and helpless; he may be inert, or he may just run away. 
Ijevel 2 acts only under continual direction and support, hut can help 
himself and others under direction or carry out given tasks. Level 
takes initiative in helping himself and his immediate group, such as 
his family. Level 4 directs others in specific paths of rescue or pre¬ 
vention; he can assist and transmit directions, or he may run a 
private show in a restricted area. Level 5 sustains executive respon¬ 
sibility for planning and managing collective action. 

In England, Arkansas, the threat lasted about 10 minutes while the 
people watched the black funnel ho u around the edges of the town 
and then move across the nor*' i ge. Mr. F., who had been an 
executive community leader leadership during the threat 
period only for his own gro dropped to level 3 during the 
impact; then he directed a r< cum. At the end, he was resuming 
his old level of command. Mrs. M. had operated at level 4, before 
the storm, as a church committee head. During threat and impact she 
acted for herself and family only; but by the remedial stage she was 
helping to run the town, including all five churches. Mrs. A., a 
housewife, remained at level 1 throughout most of the disaster. 

We are in the process now of plotting our data on all subjects studied 
in the same way. We are working on rating-scales along other dimen¬ 
sions, such as group reference, reality reference, and duration and 
intensity of affect and symptoms. Although we have not completely 
worked up our data, it is our preliminary impression that an in¬ 
dividual’s performance at any level would correspond to his behavior 
level or other gradients during the same phases of the disaster. This 
mode of analysis has already reinforced the hypothesis that leadership 
is a function, rather than a permanent role. We have also been im¬ 
pressed with the function of leadership in bringing about the change 
from one phase to another. For example, the release of inventory into 
rescue action is often triggered by decisive moves on the part of one 
person; the change from rescue to remedial organization is effected 
by the entrance of trained leadership. 

* 

» 

188 



TUESDAY AFTERNOON SESSION 

Summary 

Our studies have led us to consider a disaster ¡is the whole period 
surrounding the incidence of a force capable of destroying human life 
and community resources on a scale large enough to disrupt normal 
behavior, to attract public notice, to excite public alarm, and to 
threaten or disrupt group and community patterns of operation and 
control. The stimuli emerge from the background of pre-disaster 
conditioning and recede into a period of recovery which can last in¬ 
definitely. The course of our own study has helped us establish a 
conceptual framework concerning the stages of disaster. This frame¬ 
work has enabled us to isolate specific elements out of which can lie 
derived certain generalized profiles of disaster, each of which can then 
be subjected to various kinds of study. Within this framework we 
have made a start at correlating observations of individual and group 
behavior in terms of the sociological and individual factors that can 
intensify or mitigate the destructiveness and devastation of disaster. 

Discussion 

Dr. Bolocan. Was there any evidence during the |>eriod of warning 
of considerable pleasure in the mounting excitement and was there 
any evidence that the effects of the disaster were aggravated or pro¬ 
longed by any such pleasure t 

Dr. Powell. The answer is no. 
Dr. Sells. Dr. Finesinger, in the case of the poisoning, did the 

newspaper and radio facilities increase the fear among the public? 
In San Antonio last year we had two incidents. One involved a 
laughing maniac and the other a black leopard. The black leopard 
was seen by about 500 people over a period of a month and hunting 
parties went out looking all over for it. The hunt was dropped when 
an authority said that it did not exist. The laughing maniac incident 
starteil about 2 months later. It lasted about a month and there were 
a good many newspaper articles about him. He was the subject of 
almost daily radio commentary. 

Dr. Riocii. Dr. Finesinger, you might include the Orson Welles “In¬ 
vasion from Mars” with the black leopard and the laughing maniac 
incidents. 

Dr. Finesinger. This is another instance in which it is very hard to 
know if newspapers do any good or not. There is no doubt that they 
do advertise these things, but it is very difficult to gauge what the 
impact is. Dr. Powell can say more about this. We had a recent 
experience in New Hampshire where the newspapers got involved 
too. The thing that impressed me was that in Atlanta people that 
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did not take the bad liquor had read about it came for an examination. 
Dr. Powell. From the 4.13 clinic sheets which I examined, of every 

10 who were treated in the emergency clinic at (îrady Hospital, 4 
were negative to the test which the hospital was using, 2 frankly 
said, “Doctor, I do not know whether I had it or not. Please check 
me over,” and only 4 apparently justified treatment in the eyes of the 
medical staff. I would say directly to the question that this is an 
inevitable factor in disaster of any prolonged duration where there is 
an attempt to warn people against whatever the danger is. The 
authorities do take action through the channels of widespread com¬ 
munication, especially by emphasizing the number of people who are 
dying from day to day, as in Atlanta. I think that 17 people died 
on Monday. The toll rose to 39 by Thursday or Friday. This cre¬ 
ated a tremendous public focus of concern. I do not know whether 
I would be too far afield in guessing that for those 4 days, everybody 
in Atlanta ardently loved the people who were dying, so to speak. It 
seemed to me and to the people with whom I checked that there was 
an increased tendency on the part of some individuals to dramatize 
themselves into that picture by getting the symptoms. There was 
one case which is really unexplained but to me it had some collateral 
significance. A young Negro boy who did not have any bootleg liquor 
got a bottle of what they call “government whiskey,” drank it, and 
then went out and lay down on the railroad tracks: This was at the 
height of the public excitement. 

Dr. Michaelis. Was there any difference between the Negro and 
white groups? I ask this question because I was once in a disaster. 
It happened in England where a city was practically pulverized by the 
explosion of an ammunition depot and the local newspapers magnified 
this disaster further by publishing hour-to-hour accounts. One of the 
headlines I remember very clearly was that in a few hours the city 
would be blown to bits. Nonetheless, there was a perfect calm and 
no excitement among those I met. There was no concern but just an 
observation of what the newspapers had to say. On the basis of this 
experience and what Doctor Finesinger has said, I should like to know 
whether you had any observations as to racial, economic, age, or sexual 
differences, because I feel that it is very important. 

Da. Fixksixokr. Again I am sorry that I cannot answer your ques¬ 
tion, Dr. Michaelis. I got the impression that we expected more 
primitive reactions from Negroes when the tornadoes struck the “Bible 
Belt.” I am not sure if one can expect more primitive reactions than 
that from that area. On the whole, though, going over the material, 
I have the impression that there was not, very much difference. 

Da. Powell. Yes, I think that is true. Perhaps the essential point 
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<if difference in a situation in which disaster is expected is whether or 
not people actually die. You remember the Public Health study in 
Donors, Pennsylvania, where about one out of three residents fell ill 
between Wednesday, when a smog started, and Friday night when the 
cases were at their height. There were about 4,500 cases of illness. 
No deaths occurred until Saturday. The alarm in Donora did not 
become prevalent until Saturday night. In the meantime, everyone 
bad turned out for parades and football games. The alarm became 
prevalent Saturday night but the smog cleared on Sunday. Looking 
back, I was impressed by the fact that tremendous threat was present 
among them, but was not felt as threat in the sense of survival until 
so late that the threat was removed before the alarm could get 
mobilized. 

I)k. Finesinoek. When Dr. Brody went back to England, did he 
lind any difference in the Negro versus the white population? 

Da. Powell. 1 can't think off-hand of any data that would suggest 
that. Of course, he went back 3 months later. He did find that some 
persons who had performed magnificently during the crisis broke 
down very badly a month or two later. He also found that a good 
deal of retroactive hostility was growing up among the people who 
had collaborated during the crisis and who were no longer speaking to 
each other because of what they thought each had done at the time. 
His interviews, I think, were mainly concerned with the white popu¬ 
lation, largely on the leader level, so I doubt if there are data there 
relative to that one question. 

Dr. Goodrich. I was interested in your description of the patho¬ 
logical behavior breakdown such as depression, anxiety, dissociation, 
and the occasional calling on unexpected personality «‘sources such 
as leadership from people who had not been leaders before. Dr. 
Richard Loenberg has described humor as a part of the reintegrative 
process after a disaster. After the earthquakes at Bakersfield, Cali¬ 
fornia, j>eople used the pun “Quakersfieid.” Have you found humor 
an important reintegrative pattern during the recovery phase? 

Dr. Finesinqer. I am not aware of it. I do not believe that there 
were any manic episodes. They were mostly on the depressive side 
and there was an increase of psychoneurotic symptoms, phobias, and 
obsessions. That brings up a very interesting problem. We were 
fortupate in that two people who happened to be in the disaster area in 
Elizabeth were undergoing intensive psychotherapy with a doctor 
from New York. We gathered some interesting information as to 
their free-associations when they returned to their doctor. One ap¬ 
parently had an hysterical paralysis from the waist down which she 
had never had before, and her material and the material of the other 
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patient pointed out that in these people, at least, the actual symbolism 
of the destructive agent itself was very important in their preoccupa¬ 
tions and associations. 

Dk. Russen. 1 would like to ask Dr. Finesinger and Dr. Spiegel a 
question. Within what you call the rescue period, the improvement of 
functioning is due to the awareness that the group communication 
channels are open. We had several comments stating that it does not 
matter what the newspapers say, as long as the people know that com¬ 
munications are functioning. 1 wonder whether that takes precedence 
over the evaluation of whether the action undertaken is correct or not Í 

Dk. Spiegel. This was certainly true in the British flood disaster. 
The rescue operations started at night and it was still very dark. The 
rescuers could not see well enough to locate survivors, yet just the 
knowledge that they were making an attempt to reach them was 
enormously reassuring for the victims. We heard statements from 
many people to the effect that their anxiety died down and their 
morale increased just at the knowledge that rescue operations were 
started. They had to wait 12 hours, often under terribly disadvan¬ 
tageous circumstances, but they were not Dithered because they knew 
that they would be picked up. Apparently, the establishment of 
communication between the victim and the rescuer is enough to 
ameliorate the anxiety. 

In answer to the question about humor, it was a very important sign 
of reintegration. It was the only way in which some of the personal 
aspects of the disaster could be alleviated. These people were in their 
night clothes and many of them did not have clothes on at all, or 
hurriedly threw on some light garment. For the British population, 
this departure from form was quite a stress. It was handled by the 
police, the firemen and the other people who gradually came into the 
rescue operation, by continuously joking about the advantages of this 
kind of a disaster, a I »out the contact between men and women, etc. 
This assisted in bringing them into one new reintegrated system of 
victims and rescuers. 

Dr. I* inksingkr. I can see no reason why the mechanics of com¬ 
munication cannot also have meaning to people. Its existence or 
nonexistence can lie very important. I can readily see how the exist¬ 
ence of avenues of communication can be a supporting factor. At the 
same time, I believe that content can do the same thing. In our work 
with the interaction chronograph we gained some information about 
content versus interaction ; content cannot be overlooked. In other 
words, I can see no reason why these things must be mutually exclusive. 
While the avenues of communication can have a supporting effect, 
certain kinds of content can have a disturbing effect or increase the 
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strain, whereas knowledge of other types of information can have a 
supporting effect. Basically, I think that we are dealing with an 
equilibrium between support and strain factors. When this is dis¬ 
turbed you get untoward reactions until the equilibrium comes back 
again. Many factors can play a role in shifting that equilibrium. 
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CULTURAL PERSPECTIVES ON STRESS1 

William Caudill, Pii. D. 

Cultures vary widely in their response to such stress-provoking 
conditions as epidemics, wars, drastic technological changes, and 
other economic and psychological deprivations. The “defense mecha¬ 
nisms”2 which cultures provide for meeting such stresses will he' 
phrased in terms of the dominant institutions and values emphasized 
by the culture—whether these lie in the ureas of kinship, religion, 
technology and economics, and so on. Equally, men ns cultural ani¬ 
mals are peculiar in that they actively seek change and stress: they 
are not content to limit their lives to the reduction of tension and 
the, achievement of integration. 

Whatever ways men use to defend themselves against stress, or to 
seek it, the nature of such ways will reflect their culture’s answers 
to a limited number of basic human problems. Florence Kluckhohn 
(ref. 16) has discussed five such problems to which any culture must 
provide answers: (1) What are the innate predispositions of man, 
( 2) what is his relat ion to nature, (3) where does he place his emphasis 
along the time dimension,3 (4) what personality type does he most 
value, and (5) what is the modality of his relations to other men? 
She suggests that Anglo-Americans see themselves as evil hut jH»r- 
fectible, exercising power over nature, oriented to future time, valuing 
a “doing” personality, and individualistic in their relationships. Con¬ 
trastingly, Spanish-Americans see themselves as a mixture of good 
and evil, subjugated to nature, oriented to present time, valuing a 
“being” personality, and emphasizing lineal and collateral ties in 
their relationship.4 

1 PrcMllttd IT March 11)53. to tin* Syniporlum on Streu», Army Medical Service flraduate 
School, Walter Reed Army Medical Center, Washington, D. C, 

■Since the conceptual plan for thin »ympoalum la phraaed in the biological term» of the 
atreaa, »train, defenae mechanlama, and breakdown In organism», caution la nccanary in 
»peaking of cultural “defenae*" and we must avoid puihlng any analogy between cultural 
and organic “functioning" too far. It la true that culture« are Integrated, but there la 
a looseness of flt permitting the Incorporation of new traits, elaboration In varlona areas, 
and ability to change, that Is far beyond the potentialities of organisms In these reapeets. 

■Our own language gets In our way here. Dorothy I.ee (ref. 20) has pointed out that 
other cultures may not even conceive of “time" along a lineal dimension. 

•Dr. Kluckhohn (ref. 10) also emphasises that In addition to sneb dominant value 
orientations, every culture also has a number of variant orientations which are equally 
ascertainable and functionally necessary ty the culture. Strodtbeck (ref. 42) has em¬ 
pirically demonstrated the existence of such orientations In husband-wife Interaction In 
three cultures. 
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These values become readily apparent in the defenses brought into 
play under such a condition of stress as death. Spanish-Americans 
react to death fatalistically, as man subjugated to nature, and little 
attempt is made to save the dying one. There is a great dramatiza¬ 
tion of death as high tragedy, with much ritual, open mourning, and 
reaffirmation of extended kinship ties. Anglo-Americans (ref. 25), 
on the other hand, cannot deny death as a part of nature beyond their 
control, but they can, and do, suppress their thoughts and emotions 
concerning it, de-emphasize it by reducing ritual and mourning to a 
minimum, disguise the corpse to make it “lifelike,” and ask such 
questions as “why can’t they ‘do something’ about that disease,” or 
“wouldn’t it be better for her (or him) if she found someone else 
soon?” 

While we will have occasion to return to this problem of ways of 
meeting death, the fact remains that problems of stress have seldom 
been the specific focus of studies in cultural anthropology. Particu¬ 
larly is this true if one has in mind attempts to study—using such 
concepts as Selye's general adaptation syndrome (ref. S8) or others— 
the physiological and psychological defenses of individuals under 
stress as these might vary from one culture to another. This would 
seem to be so partly beca list-, as yet, there has been little collaboration 
between physicians and cultural anthropologists, and while medicine 
has shown steady progress in the systematization of its residual cate¬ 
gories, culture and society oh nyttems have not yet been incorporated 
into its theoretical thinking. The movement has been from the study 
of separate organs to the study of the lanly as a system with emotions 
as important but residual ; thence to the systematic inclusion of psy¬ 
chological facto re in psychosomatic medicine with cultural facts as 
important but residual. This being the case, an attempt to phrase 
these relationships somewhat differently, and with reference to their 
meaning in terms of stress, might suggest new research questions. 
Such questions need to be raised, and because of the lack of actual 
cross-cultural studies, the following remarks are perforce of a theo¬ 
retical nature supported by illustrations from anthropological and 
sociological material. 

In broadest terms, we can think of culture a-, man’s way of meeting 
stressful situations, including the inevitable problems of procreation, 
hunger, shelter, and death. Since culture is such a powerful tool, 
few groups of people have devoted more than a fraction of their 
time to such problems, and have gone on to the development of art, 
religion, kinship, government, and science. Culture operates through 
the symbolic communication of patterned habitual ways of acting, 
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feeling, nml thinking, so that a group of people come to share both 
cognitively and affectively a system of ideas and ideals on explicit 
and implicit levels of awareness (refs. 17 and 18). 

Under conditions of potential stress and strain the fact that cul¬ 
ture provides for the communicating and sharing of ideas and feel¬ 
ings becomes crucial. Culture thereby enables a group to anticipate 
problems, to distribute the load, and to plan ahead. Indeed, a culture, 
and especially the social structure it has developed, can be thought of 
as a particular patterning of communicat ion networks (refs. (J and 3(5). 
The efficiency with which the networks operate will determine to a 
considerable extent how well the group as a whole, and individuals 
within the group, will meet a stressful situation. 

For example, Junis, in speaking of the effect of bombing on civil¬ 
ian populations, says: “Mental breakdown, panic, and mass demoral- 
ization—the triple psychological threats that dominated so much of 
the thinking in official quarters—rarely materialized during World 
War II . . . . the dire predictions . . . failed to take account of 
the psychological stamina of the average citizen“’ (ref. 14). We 
would add that the predictions failed not only to take account of “psy¬ 
chological stamina” but also the ability of the populations to work 
out cultural defenses in terms of revised social structures and com¬ 
munication systems. Again, in an experimental stress situation, the 
individuals making up French's (ref. 8) organized groups (com¬ 
posed of athletic team members who had played and lived together 
for over a year) showed more fear in response to the threat of u fire 
while they were locked in a small, dark room than did the individuals 
in unorganized groups composed of persons who had never met 
before. But, the organized groups also showed more leadership and 
more quickly evolved a plan of direct action than did the unorganized 
groups. 

Margaret Mead (ref. 20) has noted that under conditions of rapid 
culture change, during war or revolution, and at other times when 
strain has been so severe as to result in breakdown of the group’s 
cultural defenses, an individual is robbed of his usual means of re¬ 
ducing tensions and is forced back upon his own body and its immedi¬ 
ate extensions in the environment in order to work out his conflicts. 
Implicit here is the linkage of a series of interrelated, but separate 
systems (all of which beside» the cultural system are, in the case of 
man, in some degree influenced and interpenetrated by the culture) : 
(1) culture, (2) society—both in its over-all institutional and primary 
group aspects, (.1) the personality system, and (4) the physiological 
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system. These are all dimensions of every human situation,8 but it 
is important to mention that they are not different orders of abstrac¬ 
tion if one’s eye is on the organization of parts; they do arrange 
themselves according to principles which are not reducible, without 
real loss, to principles of another system. Through the work of psy¬ 
chosomatic medicine we are already familiar with some of the sys¬ 
tematic relations between the body and the personality* We are 
also familiar from work with lower organisms that “cooperating” 
aggregates have definite survival value: Allee (ref. 2) has shown that 
10 goldfish in 1 liter of diluted colloidal silver live roughly three 
times as long as isolated fish because the slime secreted by the 10 
fish precipitated much of the silver; overcrowded or isolated mice 
grow more slowly than aggregates of optimum size; etc. So on 
through other organisms which arrange themselves in structured 
societies rather than aggregations: ants, bees, birds, monkeys, and 
apes. Brody and Rosvold (ref. 4) have recently rejjorted on the 
interesting shifts occurring throughout the social structure of a 
monkey colony of four females and two males when, one by one, three 
of the animals were lobotomized. Of most interest for us were the 
significant changes in behavior of the non-lobotomized animals. 
Brody and Rosvold s|>eculate on the implications of this for the human 
family, but note that the effects of psychosurgery on interpersonal 
relations within the structure of the family have not yet been ascer¬ 
tained.' If the small society is a survival mechanism for higher 
mammals, it is even more so for man whose life is carried out entirely 
within small primary groups (refs. 13 and 39) which are ordered 
into larger social structures (refs. 17 and 31). It is surprising, 
therefore, to find so little published work in either psychology (ref. 
19) or medicine (ref. 5) where the social structure of groups of indi¬ 
viduals under stress has been varied and analyzed for possible dif¬ 
ferentia] physiological and phychological effects. 

With the development in man of a larger cerebral cortex, upright 
posture, opposable thumb, etc., man came to possess two extremely 
powerful and adaptable survival mechanisms: tools and language. 
Concomitant with the ability to communicate symbolically, culture 

• Tfc»w 1* theoretical dlMgreement la eodal acleaco as to whether three dimensione are 
alao “level»" which are to aome degreo emerceat, bat thla la not in qumtlon here (refa. 17, 
IS and 81). Uf preeent peraonal position la that they are dlmenaion* If one la etadjrlng 
actual human interaction. If, however, the focan I» on long-range hlatorical pattern», 
Kroeber (ref. IT) feel» the term "level»" 1» more appropriate. 

• I do not mean to ralee the old mind-body problem here, but 1 do feel that peraonailty, 
coming lato being aa it doea through Interaction with human and other objects la the 
particular aorta! Mttiaga of a culture, baa a conceptual validity In it* own right. 

• Brody In <me of the principal inveatlgatora in a atudy of the effect« of lobotomy on 
family Interaction pattern» carried out in the Department of Paychiatry, Yale Cnlveralty, 
and now being prepared for publication. 
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came into being and permeated (since it exists at explicit and im¬ 
plicit levels of awareness in the group, and on conscious and uncon- 
scious levels of the personality) man’s society through the ways he 
ordered group life, his personality by the ways he reared his children, 
and perhaps even his physiology* The obvious examples for the latter 
are cultural variations in nutrition and body manipulation (trephin¬ 
ing in Peru, binding of feet in China), but even more subtly, as Mead 
(refs. 26 and 27) has suggested, in cultural attitudes toward injury and 
disease of the body which are deeply embedded in the personality, so 
(hat what is considered a trivial injury in one culture may be a signifi¬ 
cant trauma for an individual from another culture. For example, in 
New Guinea, attitudes toward cuts and wounds are very casual, and 
the problem is to make the wound close up as soon as possible; in Bali, 
where there is an extreme fear of any mutilation or injury to the 
perfection of the body, it is necessary to keep the smallest cut open 
for several days with continual wet dressings to combat early closing 
and festering* 

The main problem, as Mead says, is not to think of the effects of cul¬ 
ture solely “in terms of a generalized raising or lowering of thresholds 
so that few or many individuals will succumb to a disease condition 
. . . but as the pattern of interaction between the psychosomatic func¬ 
tioning organism and the cultural system” (ref. 26). It is possible 
that, upon investigation, such a pattern might be found to have a 
specificity similar to the sort of pattern found in the study of the in¬ 
dividual psychodynamics of particular illnesses. 

All of these interrelated systems—culture, society, personality, 
physiology—con, and usually do, respond adaptively under condi¬ 
tions of stress, and stress can first become manifest in any of the 
dimensions.10 

By way of illustration, let us look at a few of the many paths 
through these systems, while at the same time moving back and forth 
between the implications for culture and society and for the individual. 
A useful focus for this task is the stressful problem of chronic illness. 

• No dogmatic cultural d«t«rminl*m la meant. What la meant la that culture deDnltrly 
doc* affect, with varying degree* of Importance and aa only one of numerou* factor*, the 
nature of the other «yatema. 

•It la a ipeculative, but Intereating and poaalbly teatable, Idea to wonder the extent 
to which American and North Korean aoldlera ihow varying emotional and perhap* 
phyilologknl "ahoch” reaction* to wound* of comparable aeverlty which might be related, 
In aome part, to differing cultural feeling* about damage to the body, and the neceaalty for 
Immediate and technically proficient medical attention. Certainly there are very different 
expectation* for, and hence attitude* toward, medical care In the two cuiturea. The 
extreme rigor* of combat condition*, and other factor* might, however, *erv* to override 
tbo po**lbl* effect* of auch cultural difference*. 

“ Fortunately for man etreaa uiually occur* Initially In only one or two of the lyatema ; 
If aevere *tr**a leading to dloorganlaatlon and breahdown ware to occur In all the lyatem* 
at once, the mult would be cataatrophe. 
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There are many reasons to believe that the upsurge (ref. 32) of 
chronic illnesses in recent years is significantly related to cultural and 
social stresses in our life, as well as to such factors as increased life- 
expectancy and control of communicable disease. The socio-economic 
distribution of coronary disease, hypertensive disorders, and gastric 
and i>eptic ulcer is not the same as that for tuberculosis and pneu¬ 
monia. Nor can the former illnesses be as easily linked with the 
physical environment in terms of bad housing and unsanitary condi¬ 
tions. While physicians from epidemiology and public health are 
concentrating on the broader aspects of chronic illness, and intensive 
studies of small series of cases are being made by workers in physciatry 
and internal medicine, there has been, as yet, little factual or theoreti¬ 
cal interchange directed at establishing connections between insights 
from intensive research and epidemiological statistics. A few pioneer 
studies have been made by Ryle, Halliday, Pearse and Crocker, Rich¬ 
ardson, and Ruesch (ref. 5). 

Ruesch’s (ref. 35) investigations of social class, social mobility, and 
acculturation as significant variables in delayed recovery and psycho¬ 
somatic diseases suggests that conflicting cultural values are a source 
of considerable stress. Such a conflict in cultural values exists in 
America between demands for competitive individual accomplish¬ 
ment and the dearth of sanctioned outlets for the satisfaction of 
passive dependent needs. Such needs are related to the structure of 
the American family11 and its close ties to the occupational system. 
Our family has, for example, been stripped of the economic function 
carried out by the family as a unit in agricultural and peasant groups. 
It has been pruned of generational and collateral kin to enable it to 
be more mobile—-both socially and geographically. All of this is 
adaptive in terms of adjustment to an urban, technical and industrial, 
occupational system. But they are side effects. Because of its small 
size and the frequent breaking of community ties through mobility 
(both kinds), emotional relations between all members are greatly 
intensified. Since our culture emphasizes independence and personal 
accomplishment, the child’s close attachment to the mother must be 
resolved. This is difficult, and more than likely to activate deep- 
seated dependent longings, and this process is not a change, but a 
culturally patterned occurence. 

Our culture provides few defences for this stressful problem beyond 
suppression of the need. Alternatively, an individual can withdraw 
from the main stream of competitive life into religious, artistic, or 
academic spheres. He can become downwardly mobile. At a less 

» W* «r# h«ra iptiklnr of lb« family In urban mlddlo daaa Ufa; and, ladand, mont of 
Iba ramarka on Amarlean culture In thta papar apply moat directly to tba middle atoan. 
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sanctioned level, he can participate in such sub-cultures as the crim¬ 
inal, the sect, and the homosexual. 

Pansons (ref. 29) has suggested that our culture is increasingly 
sanctioning another alternative solution to such a problem: an indi¬ 
vidual can become sick. In the values of any culture, illness is always 
more than a somatic or psychological “condition” of the body. The 
illness must be legitimitized ; as in the case of “ague” in the Missis¬ 
sippi Valley during the latter part of the nineteenth century (ref. 1) 
it is quite possible to die of an illness without ever having been ac¬ 
cepted by the community as sick. As Parsons points out, the “sick 
role” is in many ways a useful and advantageous defense mechanism 
in stressful situations not only for the individual but also for the 
society. The individual who is sanctioned as sick by the society (and 
it would be of little defensive use to him if he were not so recognized) 
is thereby brought into contact with forces of social control exempli¬ 
fied by the physician, and is bound by the “contingent” legitimization 
of his illness to “try and get well” Such immediate therapeutic social 
forces are not available to society if an individual chooses, rather than 
through illness, to defend himself by taking the role of criminal, 
eccentric, hobo, etc. 

If our culture, under the stress of modern life, exhibits strain by 
shifting its values so as to legitimize illness as a defense, this shift 
might well have the result of placing certain sectors of the social 
structure under stress. This, indeed, seems to be happening. More 
individuals may be choosing illness ns a defense, but the American 
family structure cannot meet the problem. Since the family is small 
and emotionally “tight,” the illness at home of the father disrupts the 
mother-child relationship, illness of the child makes it more difficult 
for the mother to meet the needs of the father, and if the mother is 
sick, the whole family is emotionally “under-supported.” As sug¬ 
gested by Parsons and Fox (ref. 30), the growth of hospitals, particu¬ 
larly to their present strategic importance, is not solely a matter of 
advances in medical knowledge and its application in an increasingly 
expensive and exacting technology, but is also a response to a shift 
in family structure which is itself linked to the occupational structure. 
It is not too inappropriate to sjieak of the growth of hospitals, along 
with health insurance plans, as a defense mechanism developed ax a 
result of strain in the family structure which was under stress because 
of shifting adjustments to strain in the cultural value system. 

Until fairly recently, hospitals, as specific sub-structures in the 
society, reacted to the greater pressure placed on them by increased 
technical attention to the “disease entity” rather than to the patient. 
If the patient was, however, in the “sick role” in terms of the foregoing 



TUESDAY AFTERNOON SESSION 

discussion, his actual “disease” was but, one of the many needs focused 
in his role. It is this problem that Elton Mayo (ref. 24) is discussing 
when lie speaks of “frightened people” and the need of the physician 
to make two diagnoses: one of the organic ill, the other of the need of 
assurance. In our study12 of a small psychiatric hospital we felt that 
there were at least five places to which a patient would look for satis¬ 
faction of his immediate needs upon entrance to the hospital. These 
were: his physician, the nurses and aides, the use of the physical 
space of the ward in a way he found most comfortable, the other 
patients, and his own body. We felt that the patient often used his 
own body and the other patients because he could not obtain sufficient 
assurance from the other three places during his first few days in 
the hospital. 

Dr. Stanton’s paper in this symposium has shown us some of the 
ramifications of strain in a hospital. I wish to cite one example from 
our own work as it illustrates a point of great importance. At one 
period of our observations, there was considerable confusion over the 
policy to be followed in administrative and therapeutic procedures. 
This confusion lasted for several months. During this time, each of 
the four main groups making up the hospital—senior staff, resident 
staff, nurses, and patients—began to withdraw its full participation, 
to intensify its intra-group interaction, and to erect sharper boundaries 
between itself and the other groups. While each group was consciously 
aware of what it was doing, and there was much discussion of this 
between group members, there was an amazing lack of awareness on 
the part of any one group that the same thing was happening in all 
the groups throughout the system. It is obvious that an adjustive 
process of defense and stress reduction wras taking plat» within each 
group : the senior staff gave up their insistence on certain administra¬ 
tive matters and withdrew from the daily work of the hospital; the 
residents cut down on their time with the patients and lost much of 
their emotional interest in training; the nurses increased the formali¬ 
zation of their routine and fell silent at daily conferences; the patients 
intensified their clique relations and assumed greater control of recrea- 
tional and other activities making up theik daily life. Thus, looked at 
from the point of view of each primary group, stress was reductd by 
the defenses used ; but, looked at from the point of view of the system 
sa a whole, stress was incremed as all groups were still part of the 
hospital. 

Such processes are not unique to a hospital, and almost exactly the 
same sequence has been reported by Rice (ref. 88) for a factory. One 

m Now Mat pr«t»r*d for poMicatloa. 
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interesting aspect of these processes is that they seem often to go on 
below the level of conscious awareness, and to cause considerable ad¬ 
ministrative difficulty and confusion when the attempt is made to carry 
on the conscious daily work of the organization as usual. A second 
aspect of importance is that what is adaptive for the primary group 
may not be adaptive for the system of which it is a part. It is all the 
more necessary to emphasize this because of the truly btuiic iin|M)r- 
tance of primary group interaction as a defense against stress. 
Homans (ref. 13) has excellently presented this point by showing the 
importance of, and similarities in, small group processes in as diverse 
a range of societies as a bank-wiring room in an industrial plant, an 
Italian street-corner gang, and a Polynesian community. Grinker 
and Spiegel (ref. 11), Lidz (ref. 22), Shils and Janowitz (ref. 40), 
Stouffer (ref. 41), and others have all delineated the importance of 
the primary group for morale in combat situations. The soldier's 
motivation to fight is derived much more from his need to protect 
his primary group and to conform with its exi>ectations than it is from 
any striving toward strategic or political goals. 

Tae great importance of the primary group must not, however, 
blind one to the significance of extra-group determinants of behavior 
both within the primary group itself, in terms of the personality struc¬ 
tures of its members, and beyond the boundaries of the group, in terms 
of the social structures of which it is a part. The goal stated long 
ago by Mayo for industrial research is crucial here: we must learn 
more about the incorporation of the primary group within a structural 
setting so that the ends both of the larger structure and the primary 
group will be served simultaneously. 

If the alternate stresses and strains in the culture and the larger 
units of the social structure place too great a load on primary group 
integration and breakdown ensues, then the individual is indeed 
thrown back upon his own personality and body. 

We have traced a number of problems seen mainly in system terms. 
Turning specifically to the individual, let us take the stress situation 
brought about by premature or unexpected death in the family. The 
bereaved person experiences both cognitive and emotional problems— 
not only is his familial role drast ically changed, but there is a shifting 
of his social roles in many other areas of life. In any society the 
bereaved must go through the emotional process of “grief work” (ref. 
23). Such grief work is inevitably painful, and the individual is 
helped both to begin the process and to hold it within bounds by ritual 
mourning and institutionalized aid from the society. A great many 
societies formalize the replacement of the lost person, often by offer¬ 
ing as close as possible a substitute—for practical and emotional rea- 
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sons— as in the levirate (marriage to husband’s brother) and sororate 
(marriage to wife’s sister). As Murdock (ref. 28) has shown in an 
analysis of 250 societies, these forms are preferred in 127 groups, 
occasional or absent in 58, with no data on 65 others. 

As mentioned earlier, our society mainly holds out to the bereaved 
individual only the cultural defenses of suppression, denial, and the 
suggestion that the loved one is probably easily replacable—though 
formal methods to accomplish this an* not offered. It would be inter¬ 
esting to relate the incidence of delayed grief reactions (and at¬ 
tendant problems) in our society with the cultural emphasis on 
suppression and denial. Equally, any rede transition involves unset¬ 
tlement and hence a period when regressive needs come to the fore. 
Some expression of these needs is helpful, and is aided but held in 
check by ritual—as in the wake. Our society frowns on the open ex¬ 
pression of emotional needs, and we tend to suppress them. 

It is one of the discontinuities, one of the areas of potential stress, 
in our culture and society that we offer little help to the bereaved 
person although our family structure, as we have seen, is such that it 
intensifies the emotional importance of members for each other. In 
terms of practical assistance, the impersonality of our culture is shown 
in the development of life insurance, inheritance laws, etc. In terms 
of emotional assistance, we have few formalized aids, and hence the 
individual does not have a definitely known “map” or “path” to guide 
him through his anxiety. 

Because of strain, then, in our culture and society which offers in¬ 
adequate defenses, the bereaved individual is placed under heavier 
stress and thrown back on his own personality and its defenses. At 
the extreme, this may mean that he solves his conflict through psycho¬ 
logical incorporation, and assumes much of the behavior of the lost 
one. If too great a strain is placed on the personality defenses—and 
incorporation is dangerous I »cause the lost one was in all probability 
not only loved but hated in some respeeb—then the solution may shift 
to the physiological system as Lindemann (ref. 23) has suggested for 
some cases of ulcerative colitis. As he has said, the key question to 
ask the ulcerative coliti* patient is, “Did you want to be like himt” 
The answer is usually a variant of, “For God’s sake no !” 

The general problem of “separation reactions,” not only of death, is 
one with many military and civilian implications in the world today. 
A cross-cultural study of how other societies meet the problems of 
death, grief, and separation would be likely to yield much of real 
value—especially if it were possible to correlate the extent of indi¬ 
vidual pathology with the adequacy of the cultural and social de¬ 
fenses. One index of the adequacy of these defenses might be the 
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comparison in various societies of the survival rate of bereaved per¬ 
sons. Another study might be to compare the adjustment of war 
widows in several countries. 

From all the foregoing material it can be seen, either for the culture 
or the individual, that as one moves through the linked systems of 
culture, society, jxn-sonality, and physiology, the defenses to strain 
are at each step deeply influenced by cultural values and patterns. 
Another way of saying this, placing the emphasis on structure, is: 
What is strain (and defense) for one system is stress for another. 
This is not made explicit in the conceptual plan we have been given 
for this symposium. In this plan factors internal to the organism 
(and for this paper the “organism” could equal the body, the person¬ 
ality, the society and its subdivisions, or the culture) are seen as a 
system (stress leads to defenses, to strain, to change and breakdown), 
but the “external load” or “external environmental conditions which 
are more or less supportive” are left as relatively undifferentiated 
factors. The attempt here has been to show that the external load and 
supportive environmental conditions are themselves parts of other 
systems, and that all these systems are intimately interrelated. These 
ideas are close to those expressed by Ryle (ref. 37), Galdston (ref. 9), 
Halliday (ref. 12), and other writers on social medicine1* where the 
etiology of disease is seen as a function of “the nature, structure, and 
operation of the total milieu into which the individual is born, in 
which he grows and lives, and wherein he reproduces his kind” 
(ref. 10). 

A basic idea of this paper is that just as the processes of the body 
and the personality are natural processes, so also are culture and 
society a part of nature (ref. 17), and all are systematically linked to- 
gether. There are many real therapeutic possibilities in the natural 
forces existing in culture and society. Such an approach means 
vastly more than manipulation of the environment, situational care, 
or the prescription of attitudes. Maxwell Jones (ref. 15) has re¬ 
cently shown us the beginnings of what might be done with “thera¬ 
peutic communities.” 

It remains to raise the question under what conditions a given 
external load is, or is not, a stress. On the psychological side there 
is the problem of motivation, and as Lazarus points out :“. . . because 
people differ in motivations and in the ways they deal with them, it 
is never really possible to define a general stress situation. . . . Stress, 
therefore, is really a secondary concept, built upon the relationship 

*A ten* obvloualy not to bo eoafoMd wttb "»odolliod" mtdlclnc which occur» In a 
»orjf different frame of reftreoc* (ref. 14). 
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between a primary concept, motivation, and the situation in which 
motivated behavior appears” (ref. 19). 

As Lazarus emphasizes motivation (which is determined in part 
by culture), we must equally emphasize that cultural values and social 
structure will play a major part in whether an external load becomes 
a stress. Stouffer’s concept of “relative deprivation” (ref. 41) is il¬ 
luminating here: he found, for example, that contrary to popular 
expectation a minor but significant proportion of Negro soldiers pre¬ 
ferred to be stationed in Southern camps because relative to Negro 
civilians, the Negro soldier had a higher status in the South than he 
did in the North. 

An example of another sort, showing culture as a variable, is the 
differential response to great psychological and economic deprivation 
among the Plains Indians late in the nineteenth century. A revival- 
istic movement, the Ghost Dance, emphasizing the return of all dead 
Indians and the removal of the whites, swept through the Plains tribes 
in 1890. But, for the Sioux the Ghost Dance became a battle cry to 
war, for the Pawnee it led to a peaceful renaissance in culture, while 
the Navaho rejected the dance as their values included great fear of 
the dead, and the leturn en nuunc of all dead Indians was viewed with 
horror. 

Again, one could point to the very different response to internment 
camp life on the part of Japanese Americans in the United States 
when contrasted with Americans in Japanese camps in the Philippines. 
As Leighton (ref. 21) shows, leadership among Japanese Americans 
in the camps emphasized community guidance through a council of 
elders and avoidance of individual responsibility; whereas leadership 
developed by Americans emphasized the vigorous individual who, 
after popular election, assumed personal res|Hmsibility. Such differ¬ 
ences led to much misunderstanding between the governors and the 
governed in both the United States and the Philippines (ref. 43), 
Finally, the Japanese nation reacted quite differently to the stress of 
occupation than American popular opinion had conceived it would. 
Benedict (ref. 3), however, writing before the close of the war, was 
able to predict the reaction which did occur from a study of Japanese 
culture. 

The ideas presented here have been speculative and illustrative, but 
future collaborative research between social science and medicine 
need not be so. Operationally, empirical Studie« of the cultural and 
social context of stress and illness could be carried out: (1) with fam¬ 
ilies in real life; (2) experimentally by varying the social structure 
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of small groups placed under stress; (,‘5) in specific sub-structures of 
our society such as the Army, hospitals, and factories; and (4) by fol¬ 
lowing the health and illness of communities over time in our own and 
other cultures. 
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Discussion 

Question From Fixjor. One question lias been on my mind almost 
all afternoon and I think this last paper may perhaps highlight a 
[Kissible answer to it. It has to do with communication of anxiety, 
the spread of panic and disaster. I can point up the question by a 
visitor's view of a minor wood alcohol disaster seen in a small hospital 
in Germany during the period just after the Ruhr had l»een taken. 
Some displaced persons had in a moblike way broken open a tank 
car of methanol. A number had died, the rest were in the hospital. 
It was observed that among the people in the hospital who had drunk 
the alcohol there was very little evidence of anxiety, while in the 
staff of the hospital there was a great deal of excitement. It seemed 
as if the communication of panic or anxiety was lacking among these 
patients although they were seeing each other die on either hand. 
It occurred to me that one of the reasons for this might have l»een the 
unstructured character of the group, that they hail had no team 
activity, no means of identifying with common roles, or through 
imaginative participation in each other's roles. In effect, they had 
no particular role. The remark that Dr. Caudill made with regard 
to the greater apprehensiveness raised in a team accustomed to work 
together might have great pertinence in studying the avenues of 
spread of anxiety or panic in times of disaster. 

Du. Caüdii.l. I think that is a very important and valid way to 
approach the problem; that is, culture including the organization of 
the group, enables people to distribute the load anticipated ahead. 
Tli is means that they get anxious faster, but they are also able to 
develop methods of handling it. It you know an air raid is coming, 
you ate anxious and you can do something about it. If you do not 
know it is coming, you do not get anxious but you may get killed. 

Col. Glass. I would like to corroborate what Dr. Caudill has said, 
that if the doctor shuts off the casualties, or someone shuts them off, 
they come out in all noli» of odd and bizarre forms. We have had 
a lot of experience with that in the Service and are quite aware of it. 
Foi example, 1 tun into a battalion surgeon who felt that, “as long 
as I have got to stay here, they have to stay here too.” He evacuated 
none except battle casualties, treated fevers of 104° by giving them 
sulfa, and then stmt them back to the foxhole. It was amazing, in 
looking over the battalion in the epidemiologic manner, that he had 
very little illness. There were no NP cases but a lot of self-inflicted 
wounds, and a large disciplinary rate in that battalion. We also And 
that with troops like, let us say, the Korean troops. They may not 
have NP casualties, but there is a large desertion rate. I am willing 
to subscribe to that entirely. We cannot “shut off” the casualties. 
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THE RECIPROCAL RELATIONS BETWEEN INCEN¬ 
TIVES, MOTIVATION, AND STRAIN IN ACUTE 
AND CHRONIC STRESSFUL SITUATIONS* 

Henry W. Brosin, M. D. 

The other shakers in this symimsium have furnished numerous 
examples of the reciprocal relations between motivation and strain 
in both acute and chronic conditions. Indeed, it is probably diffi¬ 
cult to describe a situation involving social pressures in an army 
setting without bringing in these concepts, at least by implication. 
The working dynamics of leadership, morale, endurance, battle 
fatigue, combat exhaustion, unit loyalties, group cohesiveness all in¬ 
volve some assumptions which are now more clearly recognized. I 
will limit myself to examining a few of the 1msic assumptions in the 
hope that this exposition will assist an understanding of an army 
unit be it a squad or regiment, a bomber, submarine crew or an ar¬ 
tillery battery. 

Reciprocal Relation* Between Internal and External Premtret in the 
Etiology of Neuroses and “Combat Exhaustion” 

Since Freud described some of the reciprocal relations between ex¬ 
ternal precipitating events and the readiness of a person to be af¬ 
fected by them by means of the familiar diagram similar to the 
parallelogram’ofiforcee (|^Eri), m*ny writers have stressed the 
complementary relation between these sets of relations (ref. 8). We 
now assume the organization of the personality, both internal and 
external, to be an equilibrium, more or less stable, but dependent upon 
current events for its relative stability. Much as we would like to 
think so, we now know that few men have an identity as stable as a 
rock, but rather we now see that, like a fluid, we can govern much 
behavior by providing the proper pressures and proper outlets. 
Traffic control may be a good model. A good soldier is not merely 
created by encouragement, or even by being permitted to 1» one under 
handicaps; he must be given the wherewithal! so that he can be one 
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ut all. It is an old Army saying that an order is not an order unless 
the facilities for accomplishing the mission are available. Hence it 
is incumbent upon leaders to provide recruits the means to l>e good 
soldiers. The concept of the complementary relationship between 
external stress and internal disposition has immediate relevance to the 
training and maintenance of the health of soldiers because it has 
helped us examine both more closely. It is well known that some men 
are so markedly predisposed to neurotic symptom-formation, acting- 
out or somatization that they are highly vulnerable to even minor 
assaults upon their integrity. We need not here take time to wonder 
about the origin of this fragility. It may be due to inheritance or 
early training, or both, without markedly altering the military prob¬ 
lem of how to get maximum duty from them. I nsofar as possible, the 
processes of selection, adequate training, proper assignments and re- 
assignments, leadership and unit loyalty can be used to build up the 
external supports and fill the internal needs of the vulnerable soldier. 
It is surprising how many men can do good duty with these supports 
until either overwhelming strain and fatigue and/or a specific blow 
to ego integrity causes a breakdown. Both Colonel Glass and Dr. 
Bond have given us examples. 

Probably one of the important lessons we learned from World War 
II was that even after men with massive physical and psychiatric in¬ 
capacity had been selected out at some early stage of training, it was 
not easy to predict how long or arduous a service a man could give 
liefere he failed. The studies of Ivan C. Berlien, using several in¬ 
duction stations as controls, supports the thesis that if a man is w illing 
(or well motivated) and has reasonably good supports from his unit, 
he may perforin excellently up to and including prolonged combat, 
even though he has had a fairly marked neurotic adaptation from 
early life on to the time of induction (ref. 45). Although I cannot 
cite specific references in the literature, I have seen at least three or 
four men myself and have heard references in conversations with 
officers to others, for example, Colonel Glass’s, where a soldier has 
been actively hallucinating and schizophrenic in at least some of his 
thinking, but has continued to perform duty in an approximately con¬ 
ventional manner. As you know, this is not an uncommon finding 
among seamen or itinerant workers. Obviously we must revise our 
concepts of the nature of the neurotic or psychotic adaptation or 
“way of life’’ to include these observations. Stress differs both quali¬ 
tatively and quantitatively when acting upon a man in an individual 
setting. We will learn most about the reciprocal relationships by close 
individual study of each man in his unit if we really want to get at 
many of the problems under discussion. There is no doubt that ques- 
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tionnaire methods of inquiry and sociometrie analysis of data from 
large groups furnish us with much interesting material (ref. 16). 

Dr. Caudill also mentioned the works of Janis in addition to 
StoutTer. This material may help us support more logically the netsl 
for more and better propaganda at optimally selected stages of train¬ 
ing, or improved rotatirn atui replacement policies, but it is doubtful 
if it will helj» ,,s understand the more intimate details of a soldier’s 
ability to perform duty during various stages of his career. This 
seems to me to las illustrated by the more recent Korean studies of 
the “cold injuries” and the “self-inflicted wound” casualties. Insofar 
as the internal pressures of a man in his unit exert the prc)iotent in¬ 
fluence in his failing adaptation, it is essential to understand more of 
his background, his past successes and failures with significant |»copie, 
his conscious and unconscious fantasies and dreams. The external 
event which is described as the “trigger” for his failure may only be 
a symbol for other more important forces, or may be only a rationali¬ 
zation of substitution phenomenon. Where the trigger event has a 
high specificity for a particular man, often after he has been under 
prolonged or considerable strain thus depleting his reserves for build¬ 
ing up defenses, it is known as the “A hilles heel” phenomenon (ref. 
14, p. 52). Although this use of the term “trigger event,” i. e., a 
specific event which had the ability to eau» disorganization, is well 
known, it is worth calling attention to it in order to differentiate it 
from the quantitative concept of a significant event usually described 
as “the straw that broke the camel’s back” (ref. 14, p. 51). In the 
latter situation it is assumed that a well organized man becomes de¬ 
pleted and worn through prolonged duty until his defenses, which 
have up to this time served him adequately, now no longer function 
well enough to protect him against even small insults. This sequence 
of events is familiar to everyone who does not lead a thoroughly pro¬ 
tected life because fatigue states with characteristic symptomatology 
are plentiful, especially in a highly competitive society and in some 
homes with children. 

Close examination is often required to determine accurately the 
reciprocal relations existing in the trigger event between the spe¬ 
cificity (Achilles’ heel) and the quantitative burden (the straw). Al¬ 
though this audience does not need the caution, you can all renumber 
the time when only the quantitative aspects of stress and strain were 
given any credence by many physicians. The fact that a relatively 
common event acted as a detonator fuse, such as fulminate of mercury, 
to set off a large charge of emotional dynamite was not commonly 
accepted before. 1018 or even 1940. This is comprehensible since it 
required some speculative attention and ability to piece together bits 

211 



SYMPOSIUM ON STRESS 

of information into a meaningful mosaic pattern, a process usually 
called interpretation, in order to understand in what ways the man 
was vulnerable and how the insult, however commonplace, was able 
to set off a spectacular disorganization. 

This type of interpretation is also essential in order to define more 
precisely the true meaning of acute or chronic stressful situations in 
keeping with introductory statement furnished us by the sjamsors. 
The defense mechanisms undergo certain changes in structure or func¬ 
tion with increasing external loads, and such changes may Im» regarded 
as “Strain.” It is also pointed out that whereas the first part of the 
symposium is devoted to the physical defense systems, the second 
part is designed for “clarification of the nature of the load and the 
reciprocal relations between the load and the defense functions in¬ 
herent in the predictive or anticipatory nature of psychological proc¬ 
esses.” The third part displays the “interaction of different categories 
of load—such as trauma plus the anticipation of death—and the 
significance of such interaction for medical care.” 

If the observer has little or no ability for seeing the defenses 
utilized by various men in a military unit, or changes in their quantity 
and quality, he will not tie likely to know that sudden displays of 
unusual conduct are not irrational visitations without much apparent 
cause, whereas these outbreaks have really been building up for a long 
time. An example is furnished by the corporal who has strong needs 
to receive more recognition from his parent-surrogates than his 
siblings. His insatiable greed motivates him to work hard at times 
even though he could not always sustain this effort at high levels. 
His competitiveness causes him to be uni>opuhtr and his lieutenant 
sensed the difficulty including the corporal's wish to rival him also in 
the eyes of the captain. This uneasy equilibrium is maintained by 
means of various defenses until they are in combat, when the corporal 
must fare up to the fact that the lieutenant can send him to his death. 
The long smoldering hate, not evident in previous estimates of morale 
and efficiency reports, erupts and the probability is high that this 
would lie described as an acute reaction to combat dm principally to 
external stress of the immediate battle situation, whereas it might 
better lie dcflcribed as an acute decomjiensution following from a long¬ 
standing chronic condition of stress in the unit and made possible 
by the early rivalry patterns of the corporal. 

The “problem of the olwerver” as it is known in physics, or the 
“counter-transference” of the therapist in psychoanalysis enters into 
such descriptions of an acute versus a chronic maladaptation, whether 
a given set of defenses are normal or abnormal (and these must lie de¬ 
fined more carefully), and whether the specificity of the traumatic 
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evt'iit is hif'h for a fiiven man or relatively minor. We may recognia; 
easily that the loss of a significant strong supportive father-figure, or 
of a budtly may reflect various grades of specificity in an individual 
hut some of the variants on the theme are often unclear. The degree 
of erotization, of his feelings for his buddy, the feeling of responsi¬ 
bility to the mother of the buddy to safeguard him, the secret wish 
tc» marry his wife or the dreadful thought that “I’m glad it was him 
and not me.“’ are samples of the complexities. I think Colonel Glass 
and the men who followed him in Korea have done notable jobs in 
educating the line to this. There is a goml deal of interest shown by 
the hard working line officer in this tyja* of observation. 

The effort has been made to define such concepts as acute and 
chronic stress and strain, the reciprocal relations between internal 
and external pressures, and the problem of the observer of inter* 
personal relations in a military unit. Inherent in this discussion are 
several concepts which can 1m* examined more thoroughly. 

Change* in Recípswal Relation* Rehreen Incentive» and St rex* at 
Variam Stage* of a Soldier* Career 

Many writer’s have emphasized the need to view the soldier as an 
* individual with his own needs and means of satisfying them, who is 

placed in a series of situations more or less related to each other by 
virtue of military necessity. To discuss a soldier’s defenses when he 
came into the Service, how they must necessarily be altered in order to 
live comfortably, what the gain* and lo»«e* of such alterations may 
be, and how* he may become vulnerable to a new set of interpersonal 
traumata, it is necessary to keep in mind the man''« individuell differ¬ 
ence* and the »pecific nature of the military units in which he was a 
part. It is, as it were, a moving picture of an organism making 
changes from moment to moment in order to survive. The progress 
of adaptation can liest be followed if it is seen in different phases of 
organization (refs. 1,12 and 14). Although adaptation is highly in¬ 
dividual there are enough similarities present in the more frequent 
patterns to make a description worthwhile. Simmel in 1921 and 1945 
described characteristic changes in ego functions of a recruit in train¬ 
ing. while Durtemeier, Kubie, Menninger, Romano and Whitehorn in 
1945 expanded this concept to descri lie various social and psychologi¬ 
cal forces affecting the recruit which are important to him in his 
development into a combat soldier. 

The cultural background of the American young man does not pro¬ 
vide strong motivation for him to fight the enemies of his country. 
At best he has only the wish to comply with requests made upon him, 
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but our leaders})ip has not stressed the urgent need to defend ourselves 
against aggression nor have we the motivations of hate, fear and re¬ 
venge taught to other nationals, or the evidence from being invaded 
with its attendant destruction. 

“The American | youth ] has been brought up to demand respect for 
his own individuality and independence, to assume his right of self- 
expression without limitation of caste or authority. He has been 
taught a code of behavior characterized by what is called ‘sportsman¬ 
ship* ; he believes in fair play, he does not hit a man who is down or 
one who is weaker; he does not ‘hit below the belt.’ He has grown 
up in a jteriod of disillusionment. He has lived through years of 
economic depression and social change, a period in which war, patri¬ 
otism, atrocity tales and world peace organizations were repetitively 
debunked and depreciated. Finally, he has lived in a country 
which for a number of years has evaded facing realistically and di¬ 
rectly the gathering momentum of world disorder” (ref. 1, p. 364). 

This description is in most respects as true now as when it was 
written in 1943. It illustrates the reason for a relatively low motiva¬ 
tion from the very outset of his career as a soldier, and it is not im¬ 
proved by the bitter fights among our leaders, both civilian and mili¬ 
tary, which are so well advertised or even accentuated by the news¬ 
papers. It is not easy for a young man to find a stable father-image in 
whom he can have complete confidence and thus build up the internal 
strengths to be an aggressive soldier who is enduring hardship and 
risking his life for a worthwhile cause under leaders who give him a 
fair chance to come home alive. Dr. Bond and Colonel Glass de¬ 
fended what I think is a monumental observation. I have no doubt 
that reasonably compliant young men can be trained to be good 
soldiers once they pass a crucial phase in their early training. If 
they can get “over the hump” by tailoring their intake and output to 
those of the group, they will gain a new identity which is incorporated 
into the group and sustained by it. However, it seems to me, that 
better motivation from the national leadership, either verbalized or 
unverbalized, would be a very real help to get the inductee over this 
hump. 

I am merely reiterating a truism which I first had occasion to under¬ 
stand clearly when I entered the Army in January, 1941, and tried 
to make succinct at that time. It would be very helpful to the Armed 
Services if the various branches of the Federal Government concerned 
with policy directed those agencies res|>oiisible for dissemination of in¬ 
formation to work out and utilize better methods to admit consciously 
that we are at war and that public and private encouragement be given 
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to yonnjf mou to do their duty. 'Phis, of course, would entail some 
civilian sacrifices lieyoiui payment of iiiyh taxes and yivinji small 
amounts of Mood to the Red Cross, and is therefore probably not to be 
expected. It would Im* useless, however, to discuss the reciprocal rela¬ 
tions between motivation and stress without jauntedly commenting on 
the fact that the American is expected to make a highly complex 
change in his personal identity from civilian to soldier with a mini¬ 
mum of sov , supjKirts. The job of the Army to train these other¬ 
wise splendid men to liecome combat soldiers is made much harder be¬ 
cause of the lack of strong civilian presure. It is not easy to induce a 
man to surrender his old identity when he carries within him a con¬ 
tinuous scepticism about the value of the war, the interest of civilians 
in his welfare, and the corroding thought that many of his countrymen 
are waxing fat at the cost of his life. The Army leaders have ac¬ 
complished a great deal to keep a fighting army in the field in spite of 
the enormous obstacle presented by t he low level of civilian motivation 
for war. This apparently becomes possible liecause a man in becoming 
a soldier gradually gives up many of his old ties and takes up new 
ones. He learns how to get at least some satisfactions for his own 
essential needs by acquiring a new identity in a unit. Leadership of 
such a unit demands that all {»ossible skills and devices lie used to 
foster and maintain this new identity, i. e., a new defense against 
trauma and new ways of negotiating between his needs and his con¬ 
science. Time does not permit a description of this transition period 
during training, although a few of the principal changes may be 
mentioned : 

“This requires the exchange of new love objects for old, male objects 
for female, regimentation for initiative, subordination for inde- 
pendence, group unity and purpose for individual identity and 
purpose and the substitution of new beliefs for old. . . . Destruc¬ 
tive goals ait* substituted for constructive goals, and new illusory 
devices are utilized. . . . It is a new and strange life which imposes 
severe deprivations in exchange for fewer, different and more 
restrict«! gratifications. Hence, for most men, adjustment to it 
requires either a constant sense of pain and discontent, or a repres¬ 
sion of this with exploitation of the available secondary gratifica¬ 
tion,or both” (ref. 1, p. 305). 

Time dties not permit a statement about the continual change in adap¬ 
tation required at all other stages of soldier's careers such as ad¬ 
vanced training, the staging area, embarkation, oversea training 
and the many periods of susjiense, waiting and unex|iec'ted move¬ 
ment until they get into combat. These topics will lie covered in part 
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by other speakers. All of these adaptations at different stages illus¬ 
trate the thesis that there is a reciprocal relation Ik*tween motivation 
and strain. E verja me knows that a winning team does not exhibit its 
fatigue or bruises very much. In the same way a winning army has 
less “combat exhaustion.” Colonel Glass informs me that it was 
unusual to see an artilleryman in a psychiatric treatment center when 
position warfare was stabilized. Such concrete examples illustrate 
the guiding principles to la* utilized whenever possible. 

• Teüchlnff Modi!, for Kijo Fino ftrout 

Although analogies are notoriously fallacious and space-occupy¬ 
ing models of various ego functions will cane to grief if pushed too 
far, it may help some of us to teach the oja-rations of the defenses 
by using the Freudian model (refs. 7, !> and 10). Such metaphors as 
depletion, exhaustion, intake, supplies, substitution, give us a graphic 
visual picture of psychological o|>erutions which may not 1» as 
easily grasped otherwise. They usually help also in studying such 
adaptive processes for reducing the external pressures or effects from 
them: Denial, avoid anee, re premian, am nenia, inhibitions, emotional 
detachment, failure of an organ, renunciation of control (as in ob¬ 
sessional thinking of divided thoughts), projection (blaming others), 
wit, clowning, rationalization and self-vindication. Maslow and Mit- 
tleman describe the following devices for reinforcing internal de¬ 
fenses: dependence, desire to l»e cared for, submission, obedience, 
ingratiation, self-abasement, turning against oneself, defensive hos¬ 
tility, need to control or dominate, self-aggrandizement, reaction- 
formation as in overcleanliness, elation with denial of reality threats, 
gratification of bodily urges as a solace as in overeating, denial of 
danger by recklessness or “tempting fate,” us»* »if sujierstitions, 
ikons, and religious beliefs. Other means of attempting to reach 
goals in spite of obstacles include: compromise, limiting goals, doing 
and undoing to alloy guilt, rigid regulation, substitution and dis¬ 
placement, giving vent t»» occasional violence ami partial self-injury 
(ref. 13). 

Bartemeier and his colleagues summariz»* the ways in which a 
soldier me»*ts the increasing stress of combat with its attendant physi¬ 
cal lowering of resistance to trauma, the impaire»! interpersonal rela¬ 
tionships, and the insistent emergence of the more primitive motives 
as follows: 

“On the «ither hand, there «loes seem to lie a group of normal 
defenses against tlH*se noxious factors and an even larger ami 
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perhaps more important group of abnonnal defenses. Among the 
former one must list : 

(1 ) the significance of group unity in winch the factors of group 
esteem and group idealism are quite independent of personal 
attachments; 

(2) the positive ¡«ersonal attachments to the individuals of this 
group with whom he shares the dangers; 

<:i) the inner disapproval of ‘quitting’ or being ‘licked’ with the 
danger of incurrng group or parental censure; 

(4) the assumption of confidence in leadership and command; 
(5) the habit of obedience and disciplined behavior resulting 

from his military training, particularly strengthened when there 
is military mastery of the tactical situation in his Army (adequate 
air cover, artillery support, replacement, communication and sup¬ 
ply) and finally the increased psychological and physiological 
vigilance and preparation for aggression stimulated by the excessive 
excitement and danger’’ ref. 1, p, 368. 

Dr. Therese Benedek wnrte a l>ook shortly after the war in which 
she describes the vicissitudes of women who have lost their husbands 
to the war. Actually I found that a good many soldiers and civilians 
have found this a valuable guide to study interfamily relations (refs. 
2 and 3). The whole theory of interfamily relations is covered by 
Dr. Spiegel's work. His report is in a preliminary form now ; I hope 
it will appear soon as a publication of the Group for the Advancement 
of Psychiatry. It is one of the most important additions to methods 
of studying groups of people in intimate family relations. In addi¬ 
tion to the works mentioned by Stanton, Schwartz, and Caudill, there 
are other useful studies by social anthropologists and social psychol¬ 
ogists. I think that psychiatrists will have a very real contribution 
to make for Army purposes by showing what the primitive relation¬ 
ships and interactions are in the family setting. Dr. Bond gave 
enough examples this morning to ¡Ilústrate how there is an immediate 
carry-over. If you know more about how the various siblings act 
in the family pattern, you will be able to deal more satisfactorily with 
this pattern when you recognize it in the adult soldier who has been 
under pressure. 
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o .. 
Dr. Boni». I would like to say one lliinjí I a-fore we close. We should 

not think of cotnlmt and war only as stressful situations for the 
midier. Many |ieople enjoy war. Many jieople enjoy combat. They 
enjov the rejti-essioiis which are forced upon them. Many j*eo|ile 
love to leave I heir wives and children and responsibilities. Many love 
io lind other wives, children, and responsibilities in other sections. 
Many people love shooting ami killing; they get a great satisfaction 
out of this. I think we should not overlook this fact, because I think 
it is n fact. I cannot think of any letter illustration than being in a 
tighter group headquarter» or in a lighter group when the group comes 
hack from a big kill. You do not see a hit of depressed and anxious 
people at all, you see some very heady folk who aro feeling in tip-top 
sha|)e. It makes you have a rather cautious view of the human race 
when you see what an enjoyment combat can la*. I know another man, 
an outstanding ace, w|*o knocked down five German plain's one Easter 
morning. This man was far from having a bad time that morning; 
he was having a wonderful time. He was the first to tell e very Is sly 
and it was very impressive. 

One other little observation is that 1 would like to who what Colonel 
(•lass and Dr. Brosin mentioned, that the |ieople most successful in 
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combat were far from mosl suivcssful in civil life. I think we ought 
to remember that there is a big tlitfeieiKa* between Iteing a warman 
ami a civilian. Jt might take entirely different <|iinlitieH. We .should 
not exjMH't that |K*»»|»h* who are haj)|»y homeltodies would Ik* the natural 
people that we would want to send out to be our warriors. Very 
frequently they are just the reverse and 1 think it is a most ini|K>rtant 
consideration. There was a lb-year-old lighter pilot who hud finished 
t"o lours and he had had a very happy time of it. I asked him,“What 
would you do with these 1h>vs that get afraid to fly f’ He said, “Gee, 
d<K\ maylie they do not like it, why don't you give, them something 
they would rather doí“ This shows a remarkable attitude. I think 
we should take many of these things into account or we will get a little 
otf base us to how horrifying and how stressful war is all the time. 

Cot. (ii.Ass. In the ground forces there is quite a quantitative dif¬ 
ference. We recognize what Dr. Bond says and it is quite true that 
combat flying, particularly with fighter [danes, is really quite enjoy¬ 
able for many men. We see less of the enjoyment of combat among 
the ground forces. As a matter of fact, the same gentlemen that 
enjoyed combat in World War II complained bitterly when recalled 
for the Korean campaign. Somehow or other they had gotten over 
a certain phase. I would also like to ¡niint out that the ones that we 
find really enjoying ground combat are somew hat odd [ample. They 
may or may not lie psychotic. Every once in awhile we see one of 
them who has successfully done a job; he has a battlefield commission 
and all of the medals and honors. Recently, in San Francisco, one of 
them calmly proceeded to shoot the cab driver in the head for no par¬ 
ticular reason that we could And. Recently, I saw one who somehow 
or other got depressed about it after he got buck home. But he did not 
seem to be depressed about the killing, i teca use once he got over ex¬ 
plaining that, the [terson that he killed did not seem to make much 
difference. His depression was somehow or other connected with 
some other problem that he had. So 1 think it is true that a lot of 
people like to leave their homes, go overseas and lind new families, 
new wives, and so forth, but in actual combat itself the ground forces 
have relatively few |ieopie, as the Air Force does, who literallv 
enjoy it, 

1 >*. Linz : 1 would like to come back to remarks of Dr. Bond because 
1 think they are extremely imp« rtaut. I am old enough to remem- 
l>er the first World War when people had great patriotic fervor and, 
not knowing very much about war except that people got to be heroes, 
they had to prove themselves. There were a number of men who were 
out together fighting and apparently enjoyed it. We did not see too 
much of that spirit during the last war, probably because of the state 
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of the iiution at the time of gointf into the war, which in turn resulted 
from disillusion ulxmt war in the 1930's. I do think, however, that 
the New Zealand troops, at least in the early part of the war, had this 
great fervor and considerable liking of going into combat. To go to a 
somewhat greater cultural extreme, 1 might mention the Aegean 
Scout who was one of the liest fighters in the Pacific. He could not 
have enough of combat and showed little combat fatigue. His great 
fear was that he was not going to lie able to get into the fighting soon 
enough. I think it is necessary in almost all of these studies and 
considerations to differentiate between the inductee and the man 
who makes a career out of Army life because, as Dr. llond just inti¬ 
mated, not all of us are cut out to be soldiers; some of us are home* 
liodies. The man who goes into the Army as a career often finds the 
integrating positive life by Wing in the Army, and totally identifies 
with the unit and motivation of the Army. This is something that 
we can almost never expect to achieve in most inductees, but I think 
we might get confused in some of our studies of groups unless 
we make this clear differentiation between the two types of soldiers. 

Dr. Skijj». One thing about aerial combat that should be stressed 
is that it has a great aspect of impersonality. The problem of putting 
the bomb on the target, or getting your gunsigbt on another plane is 
quite different from the hand-to-hand experience. I think that, with 
that in mind, there is really not any contradiction between Dr. Bond 
and Colonel Glass. 
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PSYCHOLOGICAL ADAPTIVE PROCESSES IN LIFE- 
THREATENING INJURIES* 

Captain David A. Hamburo, MC 

Many of the sti-esuful life situations so far descriUhI in this sym- 
jMisimii have 1>h*i\ ones in which the individuars life is in danger. 
Considerable attention has In'en jiiven to the combat situation, in which 
the person may Ik* seveivly injured at any moment. Now let us con¬ 
sider the situation in which severe injury has already occurred. It 
is hard to imafíine a life situation more universally stressful than 
this. Here the man’s life is not only potentially in danger, hut h 
clearly in actual, immediate danger. He may la* in pain or shock; 
he may see the extreme concern of others over his condition; and he 
may tie largely helpless. 

The question naturally arises, from a psychological i>oint of view, 
“How does he coja* with it ? How is a person able to adapt to such a 
stress?” 

The behavior of the severely injured man provides us with one of 
the liest opiwirtunities for studying adaptive responses to conditions 
of extreme stress. This paper will therefore deal with adaptation, and 
particularly with the integrative functions of the central nervous 
system which are involved. An attempt will lie made to present some 
of the common responses observed in a variety of psychiatric studies 
of such patients. The types of patients included in our own studies 
in Army hospitals are those with the following conditions: severe 
burns (refs. 1 and 2), organic heart disease (ref. l\), severe hyjierten- 
sion (ref. .‘1), jaist-surgical crises ( refs. It! and 21), and brain injuries 
(the latter from the studies of Weinstein and associates) (refs. 4, 
5 and 6). 

These observations have lieen augmented by other reports from re¬ 
cent studies in civilian institutions, including these conditions: severe 
IHilioniyelitis (ref. 7), cancer (refs. 8, 0 and 10), a variety of neu¬ 
rological disorders (refs. 11, 12 and 20), coronary heart disease (ref. 
18), and others (refs. 14 and 15). In addition, observations of se¬ 
verely wounded battle casualties in Korea are available (refs. 16 
and 17). 

IS Mareta 1K.VI. I» tin* mi Stri*H«, Arni} Metlical Hi*rvl<*e (Irailimte 
HehiKil, Wnlter Reed Arm} Mi dirai Center. Wnidilnuton, !>. C. 
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Whenever we eonskler the extreme eases in any of these groups— 
i. e., the critically ill, we are dealing with patients in whom there has 
U*en some alteration in brain function. For example, where there is 
high fever, toxicity, large blood loss, direct brain injury, high con¬ 
centration (tf morphine, or any diffuse impainnent of brain function, 
the conditions under which the integrative functions operate have been 
changed significantly, even if only tein]K>rurily. These changes, which 
often lower the level of consciousness, impair complex intellectual 
functions; but they have other effects which appear to be distinctly 
helpful to the injured man. 

The alterat ion in brain function seems to facilitate a delay in recog¬ 
nition by the patient of the serious nature of his condition. Rather 
than being hit all at once by the impact of grave injury, the patient 
slowly comes to realize how sick he is. Of course, if he loses con¬ 
sciousness completely, then he does not perceive the stimuli which 
would inform him of the danger. However, even those who do not 
go into a deep unconsciousness usually report, when looking back at 
the critical period, that realization of injury was slow to develop. 
The patient very often says, “I was too sick to know what was going 
on” or, “I just didn’t realize how sick I was” or, “A few days after 
the worst was over, I suddenly realized how sick I had been, and I 
really got scared for the first time.” 

It should be noted that this reaction does not always require a se¬ 
rious alteration in the state of consciousness. It is seen very com¬ 
monly in milder form in response to all sorts of disaster situations, 
including those not involving personal physical injury. The nervous 
system seeks to have a readily-available mechanism for holding off 
the impact of a threatening situation by delaying realization of its 
severity. This is usually the first in a «»ries of mechanisms by which 
the organism avoids overwhelming, disintegrative panic. 

The changes in brain function seem to make it easier for the patient 
to tent riet hin <nrarene*n% to decreane /min peiveption (ref. 19), and 
generally to perceive only those elements in his environment that he 
wants to /u rce!ve. But what chies he want to perceive Î What, above 
all else, does he want to believe? It is jierluip» not too hazardous to 
state that, in tlíese circumstances, most individuals want to feel that 
they will get well, and indeed that they are already on the way. The 
primary task of the integrative functions, under these conditions, is 
to make some resolution of the threat of death on the one hand, and 
the desire to live on the other. For most patients, this can only lie 
done by minimizing awareness of the dangerous situation and/or by 
holding to a minimum their own emotional responses to the situation. 
Translating this attitude into its verbal equivalent, the severely in* 
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jured patient says, in effect,“! prefer to believe that I uni not seriously 
sick at all ; but if I must recognize that I am seriously sick, then I 
do not want to think about it; or, if I must think about it, I will not 
let myself have any feelings about it. Perhaps somehow it will come 
out all right” 

Surveying all of the recent studies bearing on this topic, one may 
reasonably classify defensive psychological reactions to severe injury 
according to the way in which the person attempts to handle the 
threat of death. Three broad, somewhat overlapping, categories of 
defensive reactions are suggested by the observations to date. 

Type 1. Processes which tend to make the patient feel that his life 
is not really in danger. The verbal equivalent of this 
orientation is, “I am not sick at all.” Or, “It is only a 
minor injury, it is nothing to worry about” 

Type 2. Processes which tend to make the patient feel that, even 
though his life in imminent danger, it does not really 
matter—that is, he is not concerned by his impending 
death. Thus, he says, in effect, “Yes, I am going to die, 
but it does not bother me.” 

Type 3. Processes which tend to make the patient feel that, even 
though his life is in danger now, it will not remain in 
danger—there is something that can be done to correct 
the situation. H%says, in effect, “I know how sick I am, 
but I think I will get over it.” 

• It is important to note that a given patient is not limited to any 
one of these defensive responses, lait may show different ones at dif¬ 
ferent times, or combinations. Furthermore, these responses may be 
aimed either toward combating the ill ne»* itnelf or combating the fear 
derived from the ill ne**. They involve not only conscious thought 
and voluntary actio i, but also, to a large extent, automatic, non- 
conAciou* f*roce**e*. 

Now let us consider some of the specific reactions seen in each of 
the«* three types of processes. Perhaps the most striking example of 
purposeful alteration in perception occurs in denial of ¡line*». This 
refers to behavior of the first type, in which the patient simply does 
not recognize that he is seriously ill, even though he is quite capable 
of recognizing many other equally complex facts of his environment 
(ref. 1). 

Denial of illness is well illustrated by the case of Mrs. B, a 28-year- 
old woman who died 2 weeks after being very severely burned. A 
few days after her injury, she developed the attitude that she was 
not seriously ill at all, but practically well. She was able to recall 
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clearly the circumstances in which she was injured, although she 
preferred not to think of it; she also recalled having been afraid of 
dying immediately after her injury, particularly when she first went 
to the operating room, but said that when she had survived this ordeal 
she knew that she would I« all right. She felt sure then that she was 
practically well, that she would require little further care, and would 
very soon be back to a normal family life. 

There are studies which describe similar denial of illness in a wide 
variety of neurological conditions. Weinstein (ref. 4), in studying 
patients with brain tumor, reported as follows: “A nundier of general 
patterns were observed. First, the patient might state that he was 
perfectly well and deny any sign or symptom of illness. Second, the 
patient might deny the major disability but lay stress on some trivial 
aspect of his condition (such as constipation) . . . Third, the patient 
might express some awareness of illness; but attribute the manifesta¬ 
tions to a benign cause . . . (such as a simple sore throat). Fourth, 
the patient might project the defect onto someone else. Thus, a 
patient denied that the paralyzed limbs were her own and claimed 
that they belonged to the nurse . . . Finally, a patient might state 
that the defects existed in the past, but that he was well at the 
present.” 

Weinstein concludes that Mthere is a reorganization of brain ac¬ 
tivity in which the patient denies whatever he feels is seriously wrong 
with him, whether it is a hemiplegia, a craniotomy, or a sense of in¬ 
adequacy. . . . It may be better described as the manifestation of 
the patient’s drive to be well, appearing in a new pattern of organiza¬ 
tion in the damaged brain.” 

Another interesting illustration of this phenomenon is the post¬ 
operative denial of amputation among battle casualties. Army medi¬ 
cal personnel with extensive experience in caring for casualties of 
the Korean war report that it is quite common for postoperative 
patients who have just had amputations to wonder why the doctors did 
not take off the extremity when they had said they were definitely 
going to do so (ref. 17). Usually the realisation that an amputation 
has actually been done begins to sink in within a few hours after the 
patient comes out of the anesthetic, but sometimes the loss of the limb 
will be denied for several days or a week (ref. 16). 

Some patients, however, not only reject recognition of illness, but 
most or all of their current environmental situation as well. They 
appear to be largely out of contact with reality. They seem to be 
lining, for the moment, in a new reality, in which they mobilise power¬ 
ful protective forces in fantasy (ref. 1). 
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An illustration of this tyi«* of reaction is provided by a lb-year-old 
Army corporal who was severely burned in Korea. During the first 
several weeks after injury, he exjierienml a series of vivid halluci¬ 
nations. In each of these he would first lind himself in the midst of 
some terrifying catastrophic situation, only to he rescued by the inter¬ 
vention of a powerful God-like figure—-with great relief following. 

Thus the disoriented or delirious patient says, in effect, “I am not 
in this situation at all, hut in a much better one—a more pleasant, 
familiar situation, or one that I mastered in the past, or one in which 
I am well-protected against all dangers.” 

Now let us consider the second type of response to severe injury. 
This is the case of the patient who recognizes the nature of his current 
situation, including his illness, and concludes from this that he is 
going to die. As other speakers in this symposium have pointed out, 
the patient's interpretation of any stressful situation depends not only 
on the actual nature of the situation itself, hut on the previous life 
e*iH»rience and personality of the individual concerned. Thus, pa¬ 
tients who assume that they are going to die following severe injury 
seem tola* in the minority and their expectation of death often appears 
to be determined in part by unresolved problems from past life. What¬ 
ever the source of this expectation, the expectation itself constitutes 
a severe stress and activates anticipatory behavior designed to deal 
with the threat. Here again, the physiological changes initiated by 
the injury may have a lieneficient side effect on psychic function. For 
it is often observed that the seriously ill patient, tired, weak, in pain, 
comes to feel that what happens to him does not really matter. At the 
moment it may seem to him that to die is only to rest quietly and 
escape from his current suffering. This is sometimes seen in its most 
extreme form in severe battle casualties (refs. 16 and 17). When a 
wounded soldier is being brought hack from a front line outpost to 
the battalion aid station by some of his buddies, with great difficulty, 
he sometimes becomes overwhelmed with pain and exhaustion, and 
simply wants to give up. He tells them to put him down, to leave him 
where he is, and just let him rest. He doesn’t care if he dies, it’s 
better than going on this way. This is an instance of behavior that is 
adpmtive for the individual^-that is, it makes him more comfortable 
ami momentarily solves the most distressing part of his problem—but 
it is not biologically adaptive, since it may well lead to the death of 
(lie organism (ref. 22). 

Anot her instance of the acceptance of and préparât ion for imminent 
death is that in which religious finding plays an important part. Cer¬ 
tainly this needs no elaboration for a military audience. Since many 
soldiers come from religious backgrounds, it is not too difficult for 
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them, in time of emergency, to mohilize powerful feelings of God’s 
protection. While tliii- is most often directed toward God's protection 
in keeping them alive, it sometimes accompanies the anticipation of 
imminent death, and in this instance its impact might 1)« verbally ex¬ 
pressed as follows: "I'm not afraid of dying because God will take 
cure of me afhr 1 die." These two as|H*ets of the use of religious 
feeling as an emergency defense often go together; that is, the patient 
feels that God will probably protect his life and let him avoid death, 
but will also take cure of him in case he should die. Thus he is pre¬ 
pared either way, for whatever may happen. 

We now come to the third and probably most common type of re- 
sj*ouse to severe injury—in which the patient feels that, even though 
his life is in danger now, it will not remain in danger. That is, some¬ 
thing can 1h* done to correct the situation. The psychological 
mechanisms which accomplish this for the patient apiiear to have two 
major aspects—one having to do with processes going on within the 
individual's own mind, and the other having todo with processes going 
on between the patient and other |KM>ple. At Hrst, the patient is in 
danger of I»eilig overwhelmed by emotionally painful stimuli, and he 
usually handles the problem within himself by thinking about the 
situation only when he must do so, and even then allowing himself to 
have little o» no feeling about it. He often seems indifferent, unemo¬ 
tional, jierhups even apathetic. 

He may also have a memory loss for much or all of the traumatic 
life experience. Sometimes the memory loss is quite selective, exclud¬ 
ing from recollection the most painful, threatening circumstances, 
but including memories of a few reassuring episodes that occurred 
during the crisis (refs. 1 and 16). 

Virtually all patients, at one time or another, clearly demonstrate 
the type of thought process in which « amadou* effort i* mode to 
avoid thinking of an unpleamnt experience. This suppression of un¬ 
pleasant thoughts and feelings is one of the commonest and most con¬ 
sistent observations in all categories of severely ill patients (refs. 2, 
3,8,10,15,16, and 17). 

A special form of suppression has frequently been observed in 
women with cancer of the breast (ref. 8). ¡Surgeons in the audience 
are protmbly quite familiar with (lie history of a woman who dis¬ 
covers a lump in her breast, thinks of the possibility that it might be 
a cancer, but dismisses it from her mind for weeks or even months as 
if to say, “If I don't think almut it, maybe it will go away.” This is 
another example of a defense mechanism which is adjustive but not 
adaptive—it makes the individual more coinforta. le for the moment, 
but it may endanger her li fe. 
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Now let us consider briefly the processes going on between the pa¬ 
tient and others which lead the patient to feel that, in spite of current 
danger, he uill recover. Probably the essential feature of these proc¬ 
esses is the mobilization of the feeling of hope (ref. 1 ). This seems to 
be an extremely powerful motivation, to the extent that prominent ele¬ 
ments of hoj)e are often present in situations where there is little 
justification in reality for such a feeling, such as in patients with far- 
advanced cancer (ref. 10). Perhaps the essential element in the mobil¬ 
ization of hope is the feeling that something can be done to correct 
the situation of illness, either by himself or by others, and that this is 
already under way. 

Since he is likely to be relatively helpless, let us first consider his 
outlook about what others can do for him. For a medical group it is 
particularly important to consider the patient's view of what the 
medical staff can do for him. This aspect of psychological adapta¬ 
tion to life-threatening stress is of such great practical importance that 
Captain Reiss will present a detailed consideration of it in the next 
paper, based on his extensive experience in caring for severely burned 
patients. 

Something to correct the situation may also be done by the members 
of the group in which the patient finds himself. For example, the 
patients who are together on a hospital ward truly live together in 
the closest sense. For most patients, the ex|>erience of being together, 
of sharing these difficult days, of seeing that others have similar in¬ 
juries and are recovering, seems to have a powerful encouraging 
effect (refs. 1 and 2). 

The importance of group relationships in psychological adapta¬ 
tion is nowhere clearer than in the battle casualties (refs. 16,17 and 
18). Colonel Glass has already [jointed out the powerful supportive, 
protective influence of the close bonds within the combat unit. Since 
these exist prior to injury, they provide a kind of ready-made defense. 
The soldier knows that his buddies will do everything humanly possi¬ 
ble to save him if he is «rounded, and to get him to a medical unit where 
he will receive all-out medical care. And he would do the same for 
any of them. He is not alone in this; they are all together. It is 
therefore not too surprising that the wounded soldier often inquires 
first for his buddies. In addition to the other [irotective effects of the 
group, the patient is also enabled to project some of his concern away 
from himself, onto the others. “I am more worried about my buddy 
than myself.” 

The use of humor is particularly important. In a study of severely 
burned patients in an Army hospital (ref. 1), it was noted that almost 
every patient used humor to some extent, not only in establishing re- 
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lationships, but in a variety of tension-relieving ways—e. g., to make 
light of something which might otherwise be disturbingly serious; to 
express irritation indirectly without running the risk of retaliation; 
to make the listener admire the courage of the patient; to mobilize 
symnathy; or to encourage himself or other patients. 

Observers of severely wounded battle casualties in Korea have com¬ 
mented on an attitude of many soldiers which is usefully carried over 
from the prewounding combat situation. This is a way of making 
light of the extremely serious situation, which is reflected in the 
language of the (îl, especially in his slang and in his humor. The 
most serious things are referred to in familiar, earthy, derisive terms. 
Also, many soldiers are never too sick to joke. A man who is clearly 
too sick to have any sexual contacts for a very long time, if ever, may 
nevertheless manage a wolf whistle when he sees a nurse in the MASH 
unit. W. L. White ( ref. 17) says of the wounded American soldier in 
Korea, “If under stress he transposes everything into sturdy Anglo- 
Saxon, calling hjs ambulance a meat wagon or his abdominal trauma 
a gut shot, it is not that he wants to shock (anyone). It is only his 
way of mustering courage, of thumbing his nose gaily at pain and 
death. And he has need of this.” 

But what can the patient do for himself? The relief of tension 
which comes from an opportunity to take direct action in solving a dis¬ 
tressing personal problem is well known. This w idespread character¬ 
istic of human behavior appears to hold true also of the severely in¬ 
jured man. Of course, the adaptive value of such action is crystal 
clear in the case of the man who saves his own life by closing off a 
bleeding artery with his Angers. In the hospital, however, the pa¬ 
tient’s own role in his recovery, and the psychological value which 
this has for him, may readily be overlooked. Captain Reiss will also 
deal with this aspect of the problem. 

Summary 

In summary, then, observations of patients with a variety of severe 
injuries and illnesses indicate that several types of psychological de¬ 
fenses are activated in response to such life-threatening stress. These 
may be classifled in three general types : those which tend to make the 
¡«tient feel that his life is not. really in danger; thorn which tend to 
make him feel unafraid of impending death ; and those which tend 
to make him feel that he will recover. All of these emergency defenses 
are usually facilitated by the diffuse impairment of brain function 
often associated with severe injury. This impairment makes it easier 
for the patient to restrict his awareness, to perceive only what he wants 
to perceive, and to delay recognition of the threat to life. 
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Them* il(>f<Misive prcKH^ses iniik«1 it |h»smIi1v for tin* ortfiniMu to avoid 
overwht'lmiiiR, disintejírntivp panic. I ndcr optimal conditions, they 
not only facilitate relief of fear but preservai ion of life and recovery 
from illness as well. In extreme forms, however, they may be biologi¬ 
cally maladaptive, since the orpniism sometimes abandons its lonß- 
innp* life-preserving functions in favor of momentary relief from 
discomfort. 
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Ditcuxtion 

Col. Stone. Dr. Weinstein has a few remarks that will tie quite jier- 
tinent at this particular moment, before we ojien the jiajier for tlis- 
cusflion. 

Dr. Weinstein. Dr. Hamburg has referred to tiur work with brain- 
(Inmnged patients at the Graduate ScIksiI. In such patients it is 
heljiful to di\ride the disabilities into two main groupa—deficits that 
come from focal lesions such as ajibasia. hemiplegia, etc.; and the 
so-called general symptoms which are referred to as confusion, dis¬ 
turbances in consciousness, and so on. For the |mr|)oses of this group, 
it is useful to think that these latter are what hajijien in normal peo- 
ple. only in an exaggerated and durable form. What is meant by a 
disturbance of consciousness 1 Well, a neurologist is apt to think of 
a sleepy patient, and a psychologist is apt to think of a jiatient who 
uses a new system of symlads, such as one might use in a dream. 

The patient who denies some catastrophic situation, such as having 
a jiaralysis, being blind, or having lost his parent, does not go through, 
I think, the type of mental process that Dr. Hamburg describes, where 
he reasons it out. This is an immediate thing; the patient has, I 
think, what can best be described as faith. He really believe* that his 
arm moves. We had an interesting example of this in a patient on 
whom we were doing an arteriogram. Suddenly the patient's left 
side became paralyzed, and immediately the patient reached over to 
the examiner, jiatted his arm, and said, “Oh, don’t worry, Doctor; it’s 
gonna be all right.” This hapjiened momentarily; it is an example 
of the projection of the defect to someone else. This is not just a 
lack of something; it is a marked drive of the patient to preserve his 
integrity, and the particular form in which it will be shown depends 
in great degree on the level of brain function—of this phenomenon 
of misnaming—neurologists call it |)nrn|thasia—in naming an object 
in terms of one aspect of its structure or function which suits the 
patient's particular need. Thus, a patient will call a hypodermic 
needle a tie-pin ; and much slang, much profanity has this function 
of a valuable symbolic defense against stress. 

MSS! S—4S —I# 
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“Phantom limb’* patients are interesting. I am particularly con¬ 
scious of Dr. Hamburg's remarks of how they deny it for the first 4 
or 5 days while there is probably still some impairment of brain func¬ 
tion, the shock of the anesthetic and so on. That leads to a principle 
that we have found very helpful, particularly in the study of patients 
with head injuries—the so-called withdrawal syndrome. Now we 
are all familiar with the so-called abstinence syndrome in drug addicts, 
where, when a drug is suddenly removed, the patient becomes very 
anxious and agitated. Well, much the same thing happens at the 
removal of a brain tumor, or after a rapid recovery from a head in¬ 
jury. Here the symbolic system that the patient has used in his 
disturbed state of consciousness suddenly does not operate any more. 
In the present milieu of brain function, the patient cannot success¬ 
fully use the same delusions or symbolic forms and we have what 
we call an anxiety. In an effort presumably to restore a satisfactory 
state of brain function, there is frequently a convulsion. Surgeons 
recognise this, in fact, when they give sedatives to patients from whom 
they remove a meningioma. 

Our feeling too is that the various paychiatrogenic procedures— 
electroshock, prefrontal lobotomy, and so on—operate largely in pro¬ 
ducing a milieu of function where the patient can deny what is wrong 
with him. Interestingly, we have observed in studies of head in¬ 
juries that patients who can use a symbolic system over a long period 
of time do not get the disturbing incapacitating so-called post-con¬ 
cussion syndrome. We saw an interesting example of this in a boy 
who was wounded in Korea and insisted that he had never been 
wounded. He never showed any sign of anxiety or disturbance, and 
insisted that he had never been wounded. One day they came around 
to give him a Purple Heart, and he said “No, you must have the wrong 
person ; I never had a wound.” Then, about «1 months after his in¬ 
jury, one day he came in and he said, “You know, Major Patterson 
told me that I was wounded ; he showed me my X-ray.” Well, Patter¬ 
son had been telling this fellow he was wounded every time he saw him 
in the hall. These symbolic forms—disorientation, paraphasia, re¬ 
duplication, and other phenomena—are very useful symbolic forms 
in the preeervation of a person. 

Cot. Stonk. Dr. Hamburg’s paper and Dr. Weinstein’s remarks ara 
now open for discussion, t 

Uniorntifird Speaker. One point of real significance to me is that 
all individuals who clinically manage the severely injured have real¬ 
ised that the attitude of the patient, his ability to respond to treatment 
and to recover, is influenced greatly by the personnel who are han¬ 
dling him, as well as the unit from which the individual came. I 
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think this is exemplified by some of the happenings in our kidney 
treatment center in Korea, where the very severely injured are brought 
for treatment of anuria. Some interesting remarks early came to my 
attention from a group of youngsters who were trying to treat these 
anuric patients, both by dialysis and by use of cationic exchange 
resins and physiological supportive means. Two of these individuals 
had had the opportunity of training at the Peter Bent Brigham Hos¬ 
pital and had subsequently gone to Korea to support the Injury Center 
there: They said, “Well, now, when working at the Brigham, most 
of the patients we had to treat were individuals in the latter part of 
life who had more or less lived their lives. Wliile we realized that we 
could help them a little bit from day to day, we couldn’t see that our 
efforts, either for the individual or for society in general, were re¬ 
warded by any long-term results. These individuals, however, that 
we are treating here are like ourselves; they’ve got familiu, growing 
families, and they want to live. We can’t stay away from the place ; 
we’ve got to do everything we can to see that they do live.” That par¬ 
ticular attitude on a hospital staff—the attitude of the desire to live, 
the purposefulness of life—really has quite an influence. 

In a reflex way, this also has quite an influence on the actual battle 
participants. It is really quite remarkable the number of instances 
in which the unit from which this man, or these particular individuals 
came, sent a representative down to see how they were getting along. 
We were told by the doctors of the units that the fact that these indi¬ 
viduals with very severe injuries were surviving and were apparently 
coming along all right had a profound influence on the respect of the 
men in the unit from which they came; so that for morale effect 
forward, as well as on the actual patient, and even on the staff of 
the hospital, what can be done is of real significance. Dr. Thorn, 
would you give us an idea of how you think this possibly works 
physiologically, particularly from our knowledge of ACTHÎ 

Dk Thorn. This seems to me an important place where we might 
tie up some of Monday’s discussion with yesterday and today. I was 
very much interested in Captain Hamburg’s analysis of the psycho¬ 
logical reaction of the severely injured individual. Since all of us 
are interested in mechanisms and how these psychological adjust¬ 
ments come about, it is fortunate that we now have available crystalline 
steroid preparations for intravenous use. One can administer 100 
mg. of cortisone or Compound F in an hour or two. When such in¬ 
fusions are given to individuals in civilian hospitals who are severely 
but rather more chronically ill, perhaps during a phase of the reac¬ 
tion when their defense mechanisms have either subsided to some 
extent or the intensity of the reaction is not so great, a tremendous 
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change occurs in the patient’s physical condition, as well as in his 
outlook on the disease or terribly disturbing situation with which he 
is dealing. After study of a number of individuals in these situa¬ 
tions, one wonders whether this is not a small toehold in a difficult 
problem. I do not lielieve fora minute that this is the only mechanism 
involved, but it is a mechanism which allows for experimental study. 
And one cannot help but feel that if one infused a large amount of 
hormone suddenly into a patient with denial, as described by Captain 
Hamburg, his whole response to his disability would lie quite greatly 
modified. If this occurs at the higher centers, it seems pretty obvious 
that in terms of the patient’s interpretation of what he has, it may 
be that he actually does not feel the pain or discomfort that we think 
he should feel with that same amount of injury. Thus I think we 
have a mechanism for studying at least part of the altered response 
of the psychological adaptation in severely injured individuals. 

Dr. CnEOHoRN. During the war I had opportunity to observe a 
number of buttle casualties in Italy, and there were two instances 
which I think may add to this morning's discussion. One was a case 
of oliguria. The man was dying of uremia ; 6 minutes l»efore he died, 
he vomited and apologized. It seems that his standards of behavior 
were maintained despite his urea and potassium levels, etc., right up 
to the moment of death. He was not particularly sedated, as I 
remember, and I was quite struck by this ty|ie of behavior. 

The other instance to which I want to refer was the most extreme 
degree of anxiety I saw in a man who was dying. He had a bron¬ 
chopleural fistula and w as extremely anoxic and was terribly dyspneic. 
As he sat there in an erect position and grasped onto the sides of the 
lied, he uttered imprecations in German—he hap|)ened to la* au SS 
trooper—and finally he said, “Ich bin kaput, gestimmt !” and he was. 

Dr. Riocii. Dr. Thorn tied these observations in with the observa¬ 
tions on endocrines; I would like to call just brief attention to tying 
them in with group problems, because I think that some of the past 
methods used in medicine have been quite wrong. Our tendency is to 
tell the family of the patient with incurable cancer that the patient 
is going to die, but to tell the patient that he is all right, that he has 
just an inflammation or »miething. I have had some experience with 
this and routinely found great relief when you tell the patient that he 
is going to die, provided you can do it without being too disturbed 
yourself. The liest answer to a patient that I ever heard was that of 
an old country family physician, who told the patient, “Old man, 
you’ve got cancer and you are going to die, but nobody needs to know 
about it but you and me.” The family was told that the patient had 
some inflammation. What the patient is faced with is, so often putting 
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on the right kind of front; the family in fared with putting on the 
right kind of front, and one has—well, let us just call it a mess. More 
direct dealing with these severely injured and understanding that a 
lot of their symptomatology is just the symptomatology of defense 
and docs not refer to the wonderful doctor, or to the inadequate doctor 
or nurse, is terribly important in handling these problems. 
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COM PR] NSIVE CLINICAL MANAGEMENT 
SEVERE INJURIES* 

OF 

Captain Eric Rum, MC 

Captain John H. Davis, MC 

and 

Colonel William H. Amspacher, MC 

My discussion will confined to the treatment of thermal injury, 
the form of injur}- with which I have been most intimately concerned 
during the past 2½ years. It is likely that many of the conclusions 
drawn from our studies of burns will, to some extent, hold true in 
other forms of severe trauma. The principles of approach and man¬ 
agement, at least, should be applicable to many forms of trauma. 

Burns are among the severest physical insults known. The effects 
of severe physical stress, as they are commonly measured, are regu¬ 
larly observed after severe burns. Evidence of one or more of the 
three classical signs of nonspecific stress (hyperplasia of the adrenal 
cortices, lymphoid involution, and gastrointestinal ulceration) 
is almost always seen. 

Increased adrenocortical activity is reflected in changes in the cir¬ 
culating eosinophil count, in steroid excretion, and in the mineral and 
electrolyte balances. In Figure 1, fluctuations of the eosinophil count 
are recorded in 15 critically burned patients, most of whom died within 
2 weeks. The solid line represents the pattern of change in a typical 
severe burn, characterized by an early depression of the count and an 
increase to normal levels 7 to 14 days after injury. Additional stress 
in the form of wound infection or septicemia can, and frequently does, 
delay the rise in the count. This effect is shown by the arrow in the 
dashed line, which illustrates the delayed return to normal in a patient 
in whom septicemia developed. Failure of the eosinophil count to 
rise within 2 to 8 weeks is a grave prognostic sign, as has recently been 
(jointed out by the burns study group at the Massachusetts General 
Hospital. In Figure 1, death occurred in all patients whose count 
remained depressed. Our interpretation of this is simply that septic 
and other complications, which can depress the count, are moat com- 

•PrswatMl is MaitS IMS, la Iba Snapoalum oa Strwa, Amt MaSIcal San*» OraSmta 
Stbaol, Waltar Rtad Army Madleal Caatar, Waablnftoa. D. C. 
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EOSINOPHIL COUNTS 

Figure 1. Broken Une der>lcti characteriatic change« of the eo«inophll count in 
a patient who recovem). Solid line show* that «trena, in addition to the «tree« 
of Hurning calme# a delay In the Hae of the count. The complicating «tren in 
thl« tnHtance was septicemia. Death occurred In the patients whoae counts 
remained depressed. 

monly responsible for the death of patients who survive for more 
than 5 days. 

The excretion of 17-ketosteroids is characteristically increased at 
first and depressed in the later phases of the disease, while corticoid 
excretion tends to remain high until wound closure has been largely 
achieved. In the early postburn period nitrogen excretion is high, 
potassium excretion tends to be high, and sodium balance is positive. 
Although these changes are probably mediated, at least in part, 
through increased adrenocortical activity, their explanation solely on 
the basis of endocrine changes is probably not justified. Our studies 
show with increasing clearness that the metabolic response to wound¬ 
ing is not merely the teeultof a series of nonspecific, endocrine-induced 
alterations from the normal. Wounds are an integral part of the 
metabolic response that they incite—a truism that has apparently 
been overlooked in some discussions of this subject 
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An unusual documental ion (»f the effects of stress is furnished by 
a case rejsirt on a iî-wwk-old baby who was seen at a small Air Force 
base stat ion hospital 4 days U*foie she was burned, Ixrause of marked 
respiratory distress. Roentgenologic examination ivvealetl a distinct 
enlargement «»f the anterior mediastinum. Fifteen hours after the 
baby incurred severe Imdy burns, the mediastinal mass could not La* 
demonstrated any more; it reap|>eured after convalescence. The muss 
probably represents thymus that was lysed by the release of adreno¬ 
cortical hormones, initiated by the stress of burning. 

The problem of gastrointestinal ulceration after burns is too com¬ 
plex for adequate discussion here. Contrary to Harkins's impression 
that the incidence of gastrointestinal ulcers is definitely decreasing, 
we have personally observed 7 instances of ulcerations in 27 patients 
who died on our service during the past 2 years. It is not known 
whether Curling's ulcers are the same as the ulcers occurring after 
nonspecific stress or whether they are the specific result of something 
peculiar to burns. To avoid confusion, all or nearly all of the follow¬ 
ing characteristics should lie noted before the label “Curling's” is at¬ 
tached to an ulcer: ( 1) it must occur within 2 to 1) weeks after burn¬ 
ing; (2) it must lie an acute ulcer; (.*1) it must he large (at least 0.5 cm. 
in diameter ) ; and (4) it must lie located iirtTie first part of the duode¬ 
num. While this description does not help us to understand the causa¬ 
tion of these ulcers, it may avoid some distressing semantic confusion. 
A typical Curling’s ulcer is depicted in Figure 2. 

So much for the purely physical asjiect of the problem. For some 
time, we have been aware that psychologic factors can complicate 
physical stress, but the overwhelming magnitude of physical stress 
has tended to focus our attention exclusively on this aspect. It was 
not until Captain Hamburg carried out his detailed and systematic 
study on our service that we fully realized the im|airtance of emotional 
factors as an integral and ¡mjiortant part of the patient’s adjustment 
to serious injury. Although these factors cannot lie adequately quan¬ 
titated, their importance to the over-all clinical picture is real, and 
the physician’s awareness of their existence is essential to adequate 
therapy, Two short case histories will lie used to illustrate the com¬ 
plex interrelations of physiologic and psychologic factors. 

The Burn Team of the Surgical Research Unit was consulted for 
treatment of a woman who had sustained burns over 40 percent of 
the body surface. When the members of the Team first saw the |ia- 
tient 12 hours after injury, she was maniacal and four strong attend¬ 
ants were required to restrain her. Large doses of morphine failed 
to quiet the patient. She was salivating profusely and had been 
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I'iui kk 2. Uirji*-, mule «leer In lh«< flrttl |uiri of the ilmNletium of u imtifiil who 
iIIihI of exteiiKlve IhnI.v Ininm on the tenth |Mmtliurn dny. An ulcer of thix ty|te 
cHii he enlloil “t'nrllim'M uh'er." 

ithtiric fur flie piiMt 4 liuurn. After the infusion of 200 cc. of 3 percent 
mhIíuiii chloride Holution, the piitient Imuine quiet and completely 
ration«!. Addition«! treatment with balanced isotonic electrolyte so¬ 
lutions and whole blood resulted in the establishment of a good urine 
How and a decreasing pulse rate so that the initient could be evacuated 
to Brooke Army Hospital without much difficulty. Sodium pento¬ 
barbital. given intravenously in two small doses during the evacuation, 
adequately relieved pain and apprehension. 

This patient illustrates, of course, the syndrome of water intoxica¬ 
tion which was induced, in this instance, by the administration of 
excessive quantities of water not containing electrolytes at a time 
when the patient was losing large volumes of electrolyte-containing 
Huid. In less extreme cases, inadequate fluid therapy can cause 
restlessness and disturbed behavior, which ought to signal the need 
for intens ¡Heat ion of therapy rather than for the administration of 
sedative drugs. Failure to recogntae this can lie disastrous. 

The second patient illustrâtes how both physical and psychologic 
factors can contribute to the over-all clinical status of the patient. 
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A white man, 31 years of age, incurred mixed second and third degree 
horns over 4ft percent of his body surface when a butane stove ex¬ 
ploded in his trailer. Severely injured though he was, the patient 
transported his wife, who was burned in the same accident, for a dis¬ 
tance of 3 miles to the nearest hospital. He refused treatment until 
he had been thoroughly reassured that everything jiossible had been 
done for his wife and that the treatment of his own injuries would 
not detract from the medical attention that his wife was receiving. 
Hefore the patient was evacuated by the Burn Team to Brooke Army 
Hospital, he was told that his wife had died. The patient accepted 
this without showing any signs of emotion. He was cjuiet and co- 
operative in every way and, from our point of view, was a model pa¬ 
tient during the first 72 hours after injury. On the fourth postburn 
day, the patient suddenly became irrational. The pulse rate, which 
had been between 100 and 120, increased to 150, and the temperature, 
which had previously been below 101° F, increased to 103.6° F. On 
blood culture, a coagulase positive hemolytic Staphylococcus was re¬ 
covered. After institution of appropriate antibiotic therapy, the tem¬ 
perature and pulse receded to the levels at which they had been before 
the onset of septicemia. Respirations were irregular in depth and 
rate, but physical and roentgenologic examinations of the lungs failed 
to reveal anything abnormal. Repeated blood cultures taken after the 
antibiotic therapy was instituted, were negative. The patient, how¬ 
ever, remained disoriented for a month. There was a great tempta¬ 
tion to call this a “toxic psychosis,” though objective evidence of a 
bacterial or burn toxin was completely lacking. This patient, far from 
being an exception, represents a commonly encountered, true psychosis 
that is not directly related to the physical effects of injury. A thor¬ 
ough search for a physiologic basis of the psychosis must obviously 
be made in all instances, but it is wise at the same time also to make 
an inquiry into the patient’s background and past behavior. It was 
learned from this man's father that the patient had always been quiet 
and submissive. His relationship with the father had been one of 
complete dependence in all respects. His wife had been domineering 
and, though the patient resented his wife's aggressive nature, he sub¬ 
mitted to it quietly, preferring to give in to her whims and fancies 
rather than to make a scene. During the 35 days of psychotic be¬ 
havior, tire patient consistently denied knowledge of his wife’s death. 
That he may have experienced a feeling of guilt about actually being 
relieved by the death of his Xanthippe, was suggested by some of the 
things that he said while receiving intravenorrs pentothal during dress¬ 
ing changes. 
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The emotional overtones associated with the accident may at first 
Ui more distressing to the patient than the actual physical discomfort. 
It is in this early period that the attending physician must convince the 
patient of his competence and sincere interest in the patient’s welfare. 
Seriously injured patients are utterly dependent on those who care 
for their injuries. They can and must be made to feel more secure by 
the expression of genuine reassurance. The attending physician, not 
the psychiatrist, is responsible for the total care of the patient, and 
this includes caring for the emotional as well as the physical ills. The 
need for expert psychiatric hell» arises but rarely, and when it does 
arise, it usually means that the simple prophylactic psychotherapeutic 
tools that are available to everyone have not lieen properly utilized. A 
few minutes of friendly reassurance several times a day may prevent 
nights of screaming and other expressions of regressive behavior, drug 
addiction, and all the other signs of failure to care for the patient’s 
emotional needs. 

If possible, only one physician should be responsible for all phases 
of the patient’s treatment. Routine venepunctures, blood trans¬ 
fusions, dressing changes, and other operations, as well as psycho¬ 
therapy, should be the responsibility of one person. It is easy to 
secure the patient’s confidence since most of the seriously injured 
have a strong desire to impute to their physician some magic healing 
powers. This childlike faith can tie a valuable therapeutic tool, but 
it is easily shaken if the patient learns that he has been deceived. 
Predictions as to complete functional recovery, the success of skin 
grafts, duration of hospitalization, and so forth, should therefore be 
made cautiously. 

Having secured the patient’s confidence, the physician is in a 
splendid position to discover his special adaptive problems and to 
help him in his adjustment. It is usually not difficult for the non¬ 
psychiatrist to learn which of the many adaptive problems is most 
troublesome for a paitieular patient. .Some patients are most dis¬ 
turbed by the fear of disfigurement or functional impairment, while 
others are more affected by some immediate problem, such as their 
physical helplessness or dependence on others. The types of problem 
encountered and their seriousness depend largely on the patient’s 
psychologic make-up before he was injured. 

During the difficult months of rejieated grafting and painful dress¬ 
ing changes, the patient is particularly in need of reassurance and 
encouragement. At the Burn Center, we are aided by the presence 
on the ward of patients in all stages of healing. Seeing tirase who 
have recovered is a source of real comfort to patients who must look 
fonvard to the dreary months of skin grafting. Unfortunately, it is 
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fmjiHMitly difficult to wnnire the cotiperuiion of convalescent patients: 
they try to forjjet the time when they themselves were in pain and help- 
le.ss, and close contact with the sutferint, of others reminds them of 
the very ex|H*riences they strive to forget. ('onvales<Tnt patients who 
were es]H*cially troublesome from an emotional point of view, at the 
time of their acute illness, have a particular aversion toward the 
acutely ill. Those who at one time had shown the most marked re¬ 
gressive tiehavior later become incredibly intolerant of similar W- 
hnvior in patients who are going through the same difficult jwriod of 
treatment. If convalescent patients are not on the ward or their eo- 
o|HTation cannot Ik* secured, it is often helpful to show, to the acutely 
ill patients, photographs of similarly burned patients at the time of 
injury and after full recovery. A little cheating by way of showing 
one's liest results is considered to be consistent with ethical medical 
pract ice. 

The harmful adaptive mechanisms of self-pity and regression can 
frequently l*e prevented by the application of simple psychotherapeu¬ 
tic measures. Outstanding among the useful adaptive mechanisms 
is what the psychiatrists call “direct action,” which includes every¬ 
thing that the patient can do for himself. The patient's capacity for 
direct action, though very limited at first, increases steadily as wound 
closure progresses. Since the maintenance of nutrition is a crucial 
part of therapy, it should U* suggested to the patient that eating the 
prescribed diet and supplemental feedings is one way in which he can 
materially aid his recovery. 

It has l»een our observation that patients who have made good 
psychologic adjustments generally do Wtter than those whose ad¬ 
justment is poor. It is true, of cours«*, that the patient whose treat¬ 
ment progresses satisfactorily has less reason to la* discouraged than 
one whose progress is slow. Nevertheless, there is a group of patients 
in whom improved morale up|»cnrs to precede physical progress, and 
though we do not have any statistical data to prove this point, it is, 
as far as our group is concerned, a clinical fact. It is hardly worth 
while in this discussion to describe in detail the |>sychothera|>eutic 
regimen that has lK*«*n evidved on our service as a result of Captain 
Hamburg’s study. In brief, the crux of the matter is prophylaxis 
of emotional problems by the application «if common sense measures. 
Perhaps it is the obviousness of the pro|ier approach that makes it »1 
easily forgotten in the day-by-day treatment of patients. To the 
surgeon, the growth of a graft may be much more intriguing than the 
patient's emotional adjustment, but it cannot la* emphasized too 
strongly that the rapidity with which wound closure «'an be achieved 
is intimately connected with the patient’s morale. 
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In closinjr, I sliouhl like to mention a problem of the greatest prac¬ 
tical importance, which illustrates particularly well the interdepend¬ 
ence of physical and psychologic factors. 1 refer to the management 
of pain and the need for the administration of sedative drugs. The 
treatment of severe burns entails some pain and a great amount of 
minor physical discomfort fen- a long period of time. However, phys¬ 
ical pain is not nearly as common as it is generally believed to be and, 
contrariwise, emotional pain is a much more serious problem than 
is generally recognized. Patients are frequently unable to distinguish 
between physical pain and emotional tension and report all discom¬ 
fort, regardless of origin, as pain. It is of the utmost im|Hn1ance to 
realize that the patient needs not only relief of pain, but relief of fear 
as well. I f. as frequently happens, r.ll of the patient's complaints are 
treated with narcotics, the patient may rapidly become addicted, at 
least emotionally. There is no better way of making a patient com¬ 
pletely unmanageable than to give frequent injections of narcotics 
for the relief of emotional pain. In patients whose emotional needs 
are neglected, regressive behavior with childlike crying and moaning 
is all too common. I f the process of regression is not halted, behavior 
may become more animal-like than human. I speak from bitter 
eiperience, having recently si>ent many a night at the Udside of a 
screaming patient whose emotional needs I had neglected. And I 
speak from ex|H*rience tea» when I say that this patient’s difficulty and 
similar difficulties in other patients can and must be prevented. There 
are no shortcuts in this aspect of the treatment of the injured patient 
as, indeed, there are no shortcuts in any other aspect. The axiom, that 
whatever is liest administered is liest, holds as true in the psychologic 
as in the physiologic phase of therapy. 

Reference* 
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Dwcmêion 

Coi. Stoni:. Captain Reiss’ paper is now open for discussion. I 
think the last comment on the difference between the psychological 
and (he physical basis for pain is of extreme importance in Imttle 
casualties. 
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Dr. Lnw. In regard to Captain Reiss’s comment about the difference 
between psychological pain and physical pain, I think this is a diffi¬ 
cult differentiation to make, particularly as we are not at all clear 
what we mean when we talk of emotional pain. Really the problem, 
as I have l>een able to see it, is that pain unaccompanied by anxiety is 
never—or rarely—very severe, at least not for a long period of time. 
It is not the pain perception itself, it is the anxiety provoked by it and 
the fear of what is going to come that makes it so intolerable. I think 
that to some extent, although I do not know how much evidence there 
is in that direction, morphine does not simply relieve pain, but some¬ 
how causes a dissociation of the pain from its emotional impact. I 
remember a personal experience of my own after an ojwration, waking 
in the middle of the night and being rather surprised that the wound 
was not painful. Then when I thought of it a moment, I realized that 
the wound was painful but somehow it was not affecting me at all, 
having received morphine before. This, of course, is also what hap¬ 
pens in cases of lobotomy for pain, and I wonder if that is not the 
effect of morphine. 

I think all of us who have had to take care of patients suffering 
extreme pain have seen very marked improvement of the condition 
as soon as the anxiety was alleviated by the fact that everything 
I miss ¡ble was being done. We can all experience this. For example, 
we may have a toothache and think that this indicates that the tooth 
must la* pulled. Then, as soon as one is reassumi that this is not a 
very serious matter, even though the pain cannot la* relieve«!, the pain 
is no longer so very disturbing and we can go on about our business. 

Dr. Weinstein. I was interested in Captain Reiss's remarks about 
the psychosis that developed in that patient and then the search for 
the toxic agent. When pat ients have the greatest disturbance of brain 
function, they are apt l«> seem the least psychotic. A patient with a 
complete denial is a very easy patient to take care of; he lies in lied, 
he generally has a smile on his fa« e, he feels fine. It is only when you 
question him that he tells you there is nothing the matter with him, 
that he shows this disorientation, and so on. Actually, in such a case 
a disturbance in the patient’s behavior is a sign that his brain function 
is getting better and not worse. We see this frequently; in the first 
stages a patient is euphoric; then as he gets better he becomes para¬ 
noid, anti finally when he should lie liest of all and his incapacity is 
least, he liecomes quite depressed. 

Now about this matter of poorly adjuste«! patients showing denial, 
and well adjusted patients not showing it—-I do not know if it works 
that way. We have been investigating personality background, and 
everybody shows some form of denial. We originally referml to de* 
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uiul us the drive for self-preservation, as the drive to life, but that 
does not quite explain it. For instance, the Japanese kamikaze pilots 
hud this drive and that certainly was not a drive to life; it is much 
more of an acculturated symbol. I do not think that the idea of one’s 
integrity of self can be expressed in just physiological terms. 

Captain Reiss brought up an important jK>int, that not all patienta 
under conditions of great stress show this kind of denial. They fall 
into various groups. Patients who do not verbally deny—say “I am 
all right, there’s nothing the matter with me”—are apt to use other 
mechanisms. One of them is humor, as lus been mentioned. An¬ 
other is an intense paranoid attitude where all of the disturbances have 
grown in someone else. Other patients are apt to be very drowsy. 
This is an interesting kind of drowsiness because the sleep often 
ap|)eurs just in the interview when the patient feels under stress, and 
when some other stimulus comes on that does not affect the patient's 
integrity he may la* quite alert. Another group of patients who do 
not sliow any of the verbal forms have marked disturbances in sexual 
behavior; they become very agitated and have delusions about sex 
and sexual advances. So it seems that whether the patient uses de¬ 
nial or not is not a question of whether he is well adjusted ; it is largely 
a question of what kind of mechanism occurs in reaction to stress. 

Dr. Dolocan. Is this humor that everyone is mentioning confined 
to military casualties, or is it seen in civilian casualties as wellt 

Oait. Hamiu ko. I do not have much experience on that, although 
from the small amount of material available from civilian institu¬ 
tions, I think it is not at all limited to the Military. The instance I 
mentioned earlier was one in which certain ways of expressing a 
humorow communication have been formed in the pre-wounding com¬ 
bat situation, anil so it is perhaps somewhat easier to use that kind 
of tension-relieving mechanism. I should think that this would be 
seen very commonly, and that it is a very widespread tension-reliev¬ 
ing mechanism. 

Dr. Boux an. I was going to suggest that in military patients to 
be wounded is often a relief and accompanied by euphoria, because it 
means getting away from further exposure to dangerous stimuli. 
This also often relieves a great deal of guilt, and that was why I was 
wondering if it is commonly seen in civilian patients. 

Capt. Rkihs. Our patients are so severely injured that I think com¬ 
bat duty would 1* preferable to being in the state in which they find 
themselves when they come to us. 

Col. 8tox*. The type of burn cases Captain Reiss is talking about, 
of course, are mostly the result of gasoline fires occurring around 
airfields and things of that nature. 
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PRINCIPLES OF RECONDITIONING SEVERELY 
INJURED MEN, WITH PARTICULAR REFERENCE 
TO THE MANAGEMENT OF PARAPLEGIA* 

L. < JlTTMAW, M. 1). 

Tliprociin hardly Ih> any condition in Iminan patlioloov mor»* associ¬ 
ated with parainonnt chanj;ps in the whole organism leading to alarm 
mictions and stress, on the one hand, and specific or systematic adap¬ 
tation reactions on the other, than a transection or severe injury of 
the spinal cord. It is beyond the scoj>e of this communication to 
present a detailed description of all those effects following spinal cord 
transection, which in turn give rise to profound deviation of large 
regions of the body from their normal resting state and functions, 
but I feel that, in a Symposium on Stress and for a proper understand¬ 
ing of the principles of reconditioning in the spinal man, it would he 
an omission not to mention at least that intense reaction which results 
from visceral activity—in particular, visceral distention in the par¬ 
alyzed parts of the liody on the autonomic system, especially the cardi¬ 
ovascular apparatus of the whole organism. 

Effect* of Bladder Detention on the Autonomie ¡System 
An example, par excellence, to study all the phenomena of the 

autonomic mechanisms resulting from visceral distention is the blad¬ 
der in spinal man. In the following paragraph, a short summary is 
given of the results obtained from systematic studies which my team 
of co-workers and I have carried out since 1944 and which have been 
published elsewhere (Guttmann and Whitteridge, 1947; Guttmann, 
1953). 

Distention of the bladder in all complete lesions of the spinal cord 
sets up reflex responses of the autonomic mechanisms which are de¬ 
pendent, in constancy and intensity, on the level of the lesion. The 
basic reflex rvs|>onsc to bladder distention in all complete lesions above 
L.2 with intact, isolated cord is vasoconstriction of the toes, which is 
not limited to the skin and is mediated by the lowest part of the sympa¬ 
thetic outflow. Since, in these low lesions, there are large areas of 
the vascular 1ml left, which can be utilized for vasomotor i-egulation, 
the vasomotor adaptation response to the vasoconstriction in the toes 

•l*r**i*t*iit*«rl IS Mhn li 1115.1, In tin’ 8>ni|H»i|mn mi Sin«». Arm}' .Mdlicnl Hrrvlcr Oniilimtr 
Sclioiil. WhIht R<-c<l Army MriHrnl Onlrr, Warhlnirtiin, I». r, 
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is vasodilatation in parts above the level of the lesion, especially the 
fingers. Hence, in paraplegics with low thoracic lesions, there will 
he no increase of blood pressure, and in those with lesions of the mid- 
thoracic region only insignificant rise. It may Ik* noted that, in these 
cases, increase of blood-flow occurring in the upper limbs, as the ré¬ 
adaptation response to its decrease in the lower limbs, also involves 
the vascular l>ed of the muscles. In paraplegics with lesions at or 
above T.5/Ü, where the whole splanchnic outflow is involved, and in 
cervical lesions where the whole sympathetic outflow is involved, 
conditions are different. In these cases, vasoconstriction in the toes, 
due to visceral activity, is accompanied by vasoconstriction also in the 
fingers and a very large rise in blood pressure occurs. During the 
period of raised blood pressure, a steep fall in pulse volume in toes 
and fingers occurs (fig. 1). Pulse rate shows a marked drop and 
changes of rhythm are noted, and the electrocardiogram may show 
increase in the size of the U-waves (fig. ‘2). líjese findings indicate 
that an increase in the load on the heart must occur at the height of 
bladder activity, due to distention, and this was proved by X-ray 
studies of itie chest in correlation to cystometrograms. It was found 
that, at the height of visceral activity in upper thoracic and cervical 
lesions, the heart shadow may show an increase by several centimeters 
(fig. 3). However, even in these high lesions, certain adaptive 
mechanisms are mobilized to counteract the effects of vasoconstriction 
of even so large an area of the vascular bed. There is a marked vaso¬ 
dilatation in the upper trunk, shoulders, face and neck of patchy type, 
associated with congestion of the naso-pharyngeal mucosa, resulting 
in blockage of the nasal air passage. However, in lesions at T.l or 
C.7, when the blood-flow is measured it is found that the blood-flow in 
the vascular bed of the muscles of the forearms is greatly increased, 
although in the fingers the vasoconstriction is so prevalent that the 
blood-flow through the vascular bed of the skin of the finger almost 
ceases. These cardiovascular effects in high lesions are associated 
with profound outbursts of sweating in face, upper trunk and arms. 

All these are remarkable findings, which are not in accordance with 
the accepted views regarding vasomotor innervation. In these high 
lesions, as far as the sympathetic innervation is concerned, the upper 
hmbs, face and neck are all situated below the level of the lesion. 
Therefore, one would expect vasoconstriction during visceral dis¬ 
tention not only in the fingers but also in the whole of the upper limbs, 
face and neck—the more so as sweat ing occurs in face and neck. How¬ 
ever, face, neck and arms show marked vasodilatation. 

Although details of the mechanism involved in this vasodilator re¬ 
sponse in high spinal cord lesions are by no means fully understood» 
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J LESION AT TA. 

O 5 !0 20 30 40 50 60 70MINS 
Finir RK 1. Effect of bladder activity, due to distention, on blood pressure, pulse 

rate and skin teiniierature, above and below the lesion. In a case of complete 
transverse spinal syndrome below T.4, following gunshot Injury. The effect 
of distention during the experiment is demonstrated by the chart between 
the Interrupted, vertical lines. 

it shows to what extreme a re-adaptive vasodilator response can be 
mobilized to compensate stress in the cardiovascular system, set up 
by vasoconstriction of large areas of the vascular bed. Some of the 
phenomena indicating stress in the autonomic system, such as out¬ 
bursts of sweating and patchy vasodilatation, can be diagnosed simply 
from facial appearance. They may be associated with subjective 
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Fiouiuc 2. Electrocardiogram, demonstrating the effect of bladder distention 
before and during the eaperlment. Note the marked bradycardia and Increased 
U-waves In the lower picture. 

phenomena, such as ascending sensations in the midline of the body, 
choking feeling in the throat, head-fulness, and headaches. From 
a clinical point of view, knowledge of these phenomena is important, 
as they represent an alarm reaction of excessive activity by a viscus 
in the anesthetic area of the body, and they may be the only indicator 
of impending abdominal catastrophe. On the other hand, the aware¬ 
ness of some of these phenomena, such as flushing, feeling of heat, 
can be utilized for the re-education of the paralysed bladder and 
bowels and even sexual function. 

1 he recognition of the adaptation and readjustment forcee is also 
of paramount importance for counteracting and overcoming stress 
in other functions of the organism, as the result of spinal cord tranaec- 
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Fuji;HK 3. Effm of lilaililor diMtfutioti In high thoracic IcmIoiih on the heart 
shadow. Note the increuw In the shadow In the right upper picture and left 
lower picture, In contrast to the condition before dlHtentlon of the bladder 
(left upjier picture) and after emptying the bladder (right lower picture). 

tion. This catastrophe in human life immediately and completely 
throws out of gear so many essential functions—such as motor and 
sensory functions, control of bladder and bowels, control of sexual 
function—that one could really despair of any hope of functional 
recovery. In fact, in the past, a spinal paraplegic was considered 
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In spastic lesions, this stretch effect set up by the action of the normal 
parts of the body in turn promotes reflexi v an increase of the tone of the 
extensors of hi -. and knees. This I was able to verify in electromy¬ 
ographic studies. The reflex response set up by the upwards pull of 
the latissimus dorsi on the paralyzed muscles was found particularly 
striking in the quadriceps. The trapezius and other trunk muscles 
help in this action, and thus overcome the sudden lapses which tend 
to recur and interfere with the standing position of the spinal man. 
The more distal the spinal cord lesion the greater the number of muscles 
available with attachment to the pelvis, especially rectus abdominis 
and obliques internus, to co-operate in the team-work to restore sta¬ 
bilization of the (telvis and thus postural adaptation in the spinal man. 
In due course the systematic training of these normal muscles results 
in their marked hyj>ertrophy and increased power, which enables the 
paraplegic to become more and more indei>endent of artiflcal aids, such 
as corsets, in keeping his upright position and even regaining his 
standing and walking capabilities, to a certain extent. The training 
of the abdominal muscles in distal cord lesions is also of great im- 
|M)rtance in the re-education of the bladder in paraplegics. It must 
ba remembered that, in these lesions, voluntary as well as reflex 
micturition is carried out, with the help of pressure on the abdominal 
wall. It is obvious that the stronger the [lower of the abdominal mus¬ 
cles the sooner and the more effective is the voluntary micturition, and 
in cases where suprapubic cystostomy has been carried out, the 
sooner can this undesirable form of bladder drainage lie abandoned. 
The same principles apply to the restoration of bowel action in 
paraplegics. Finally, the training and overdevelopment of the ab¬ 
dominal and back muscles have also proved to lie of value in the sexual 
rehabilitation of patients with low thoracic and cauda equina lesions. 

2. Reinnervation anti rentomtion of postural semibility and co-ordi¬ 
nation mechanisms. It must be remembered that, in complete trans¬ 
verse lesions of the cord, the loss of postural sensibility in the hip 
joints, among the other sensory disturbances in the paralyzed parts 
of the body, represents a serious complication, for it makes the para¬ 
plegic unable to keep his balance. Therefore, new afferent impulses 
subserving postural control have to be developed. This is done by 
balancing exercises with arm raising in various directions in a sitting 
position in front of a mirror, where the patient at first can compensate 
for the loss of postural sensibility by visual guidance. Later on, owing 
to the fact that proprioceptive impulses arising from any movement 
of the pelvis are transmitted centrally along the afferent pathways 
in the latissimus dorsi and other back muscles and the insensitive part 
of the body is thus connected to the central apparatus subserving 
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postural control, the patient is enabled to develop gradually a new 
pattern of postural sensibility. This enables him to keep his upright 
position without the aid of visual guidance, and eventually he can 
even sit, keeping his arms raised, with his eyes closed and without any 
artificial aid. In further stages of the restoration of posture, the 
patient is taught to keep his balance by throwing and catching a ball 
or heavy objects, such as sandbags, and linally by vigorous punch ball 
exercises, which comprise repeated alternation between free move¬ 
ments and movements against resistance. 

3. Readjustment* of vasomotor control. Maladaptation of the blood 
circulation to change of jMJsture, resulting from interruption of the 
splanchnic control in all spinal cord lesions above T.5, is another 
obstacle to the physical rehabilitation of paraplegics, which has to 
lie considered. This maladaption of paraplegics suflfering from high 
lesionsto the vertical position results in rapid and uninhibited accumu¬ 
lation of blood in the abdominal area and lower limbs, with resulting 
decrease in the supply to the central veins and consequently insuffi¬ 
cient cardiac output. The blood pressure shows rapid steep fall, the 
pulse rate is raised to highest level and syncojte follows in a few 
seconds or minutes. In some cases, it was found that the pulse rate 
may slow down before syncope occurs. The obvious explanation of 
this postural hypotension of paraplegics with high lesions is to be 
found in the inability of the blood vessels in the viscera to constrict, 
because of deprivation of control of the roots of the splanchnic nerves. 
However, it was found that this disturbance can be overcome by exer¬ 
cises which enable frequent change of postures, such as swinging in 
slings and breathing exercises, to such an extent that these patients 
can keep the upright position, as can the able-bodied person, without 
fainting. In the beginning, the adaptation to the upright position 
can be facilitated by the use of an abdominal binder or belt, which 
prevents blood from accumulating in the lower part of the trunk 
and legs. Care must be taken not to apply the binder too tightly, 
as this would prevent venous return. 

It is beyond the scope of this lecture to go into the technics of the 
methods used to accomplish the physical rehabilitation and independ¬ 
ence of the paraplegics, but mention may be made of the importance 
of dressing exercises at an early stage. The paraplegic is taught and 
encouraged to dress himself in the minimum of time, and this pro¬ 
cedure includes hoisting himself from his bed into his wheelchair, 
either with cr without the aid of a chain and handle fixed over his 
bed. It has been found that a well-trained paraplegic, paralyzed 
from the waist downwards, should be able to dress himself in about 
Ö minutes; with higher lesions, between 8 and 18 minutes. Thi» in- 
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chulés tninsfiM* fiiiiii 1m‘(| tn wliui'li liiiir. Another iiiiportiuU ¡iiili*|>i‘iul- 
ptico i'Xi'n'isp is p»ttiii^r utr tin1 chair onto two cnitolips, anil vice versa. 

Recognizing the great value of sport, not only as a recreational 
measure hut as the most natural anil effective form of reeducation, 
to promote neuromuscular skill and endurance, games an* included 
iti our training programme from the very lieginning. Already in 
1ÎH4, I introduced wheelchair polo, as the first team game for these 
patients, and. indeed, as a form of applied physiology. Using their 
wheelchairs in place of horses and a disk in place of a ball, when 
playing in the gymnasium, or a weighted ball when playing in the 
open, and shortened mallets, these patients soon Warne so expert that 
they invariably Wat any team of able-Wlied players who challenged 
them. Gradually, interest in sport amongst paraplegics deepened, 
and later on. when I included archery, wheelchair basketball and 
javelin throwing, as well as table tennis, it was evident that organized 
s|K>rt amongst paraplegics had come to stay. Today, it would be 
difficult to find a more sports-minded community than the patients 
of the Spinal ('entre. Stoke Mandeville, or its affiliated units and 
settlements. 

Of all the sjtoils introduced for paraplegics, archery has proved to 
lie the ideal. In the first place, it is of immense value from the physi¬ 
cal therapeutic point of view, as it develops just thos? muscles of the 
upper liinlis. shoulders and trunk, on which the paraplegic’s well- 
balanced upright position dej»ends. The amount of strength required 
to pull a ¡Mí- to 42-pound bow is obviously quite considerable, and as 
the patients in this Centre are trained to shoot a Columbia Round— 
i. e., 24 arrows at a distance of 50 yards. 24 arrows at 40 yards and 24 
arrows at 30 yards—it will readily be realized that the total effort is 
quite enormous and that such a contest represents an endurance test 
par excellence. Secondly, archery has a great fascination, as the 
archer accomplishes everything by his own judgment and strength, 
and nothing is mechanized for him. Thirdly, archery is a sport in 
which the paraplegic can be so trained that his disability is no handi¬ 
cap in competing in a Columbia Round, for instance, against able- 
bodied people. He can learn at 50 yards or even more to shoot with 
the same degree of accuracy from his wheelchair as can the able- 
bodied archer from the normal stance position, and the knowledge 
that he can compete in matches on exactly the same terms as a member 
of any archery club has a tremendous psychological effect on the 
patient. Not only do the«* patients join archery clubs, but in one 
instance, two paralyzed coal miners, who, before their admission to 
Stoke Mandeville Cent«*, had sjient many years after their spinal in- 
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juries us hopeless and helpless cripples in hospital or at home, actually 
started an archery club for able-bodied people in their own village. 

Since 1948, annual Sports Days have been held at Stoke Mande* 
ville, where paraplegic sportsmen from all over the country compete 
in their sports. We started with ‘20 competitors, and in 1952 we had 
over 120 competitors and there were 15 teams taking part in the 
archery competition alone. One glance at the comparative winning 
archery scores will reveal the great improvement in the standard of 
the paralyzed archers (table 1). An increase of standard was also 
seen in javelin throwing from the chair (table 1). But, the most re¬ 
niai kable achievement of all was to be* seen in the table tennis competi¬ 
tions. These were divided into three classes: (</) for cervical cord 
lesions, (h) for high thoracic coni lesions and (e) for lower cord 
lesions and cauda equina lesions. The patients in class (a) were, of 
course, much more severely handicapped than those in the other two 
classes, as in these high cord lesions not only are the lower limbs and 

Table, I. Stoke Mantletilt< Garnet* 

Archery 

YNumber in 
team Winning teamj Sair» Highest imllvldutl score 

1!*I8 

1949 

I HSU 

tust 

1952 

8 archers.. 

4 archers .. 

.. do . 

. - do 

8tar A Garter.. 
Stoke Mandevillc_ 
Star & Garter. 
Chasetey . 
Penley. 
Star A ( ¡arter _ 
Penley. 
Star A Garter _ 

...do_ Chaseley. 
Penley.. 

(1) 1821 
(2) 1590 
(1) 1208 
(2) 1167 
(1) 1338 
(2) 1337 
(1) 1417 
(2) !405 
(1) 1791 
(2) 1699 

352—Twl*» (Star A 
Garter). 

408—Pye (Chaseley). 

404—Huszke (Penley). 

462—Pye (Chaseley). 

498—Nowak (Penley). 

Throwing the javelin 

Veur 

1950 

1951 

1952 

Winning team DiiUncc thrown Longe« Individual dtitance 

Stoke Mandevillc_ 

Hexham. . 

Chaseley. 

80 feet 3H inches... 

89 feet 8 inches_ 

98 feet 9H inches_ 

46 feet 1 inch Thomp¬ 
son (Hexham). 

56 feet 11 inches Thomp¬ 
son (Hexham). 

58 feet 2H inches John¬ 
son (Chaseley). 

*I>«mon>tratlng the it crvaatxl itandard ln »rrhrry and Javelin-throwing In (ubwqunit annual worts 
tournament*. 
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the trunk affected but also most muscles of the hands and tinkers so 
that the patient must have the table tennis bat strapped to his hand. 
Yet, two of my patients with cervical cord lesions, following fracture 
dislocation of the cervical spine, entered each class in the table tennis 
tournaments and were the winners in each class. This achievement 
alone, which is cpiite phenomenal and beyond all medical expectation, 
shows best to what extent the remaining adjustment forces, even in 
such high spinal cord lesions, can be mobilized by systematic training 
to overcome stress and extreme handicap, and there is also no better 
evidence of the development of a new pattern of innervation in the 
paraplegic than his achievement in the field of sjiort. 

However, a satisfactory and full rehabilitation of paraplegics— 
i. e., the restoration to useful and socially accepted citizens—can 
only lie achieved if physical and psychological readjustment goes 
hand in hand with their réadaptation to work adjusted to their per¬ 
manent disability. This principle was observed rt Stoke Mande- 
ville Centre from the start, and emphasis has been laid on early voca¬ 
tional training. 

Rehabilitation by work in paraplegics can conveniently be classified 
into two stages: 

!• Rehabilitation in the early ntagen. When the patient is still 
immobile, because of his active pressure sores and urinary infection, 
work first takes the form of simple handicrafts, as taught by the occu¬ 
pational therapist. However, the purpose of this therapy is by no 
means merely occupation as a diversional measure, with the under¬ 
lying idea of preventing the patient from being more of a head¬ 
ache to the hospital staff than he might have been. It is used imme¬ 
diately to restore lost power of concentration and to revive initiative, 
in order to shift the psychomotor capabilities of the patient from the 
paralyied to the normal parts of the body. This type of work has 
the great value of developing the mobility and dexterity of the fingers 
and arms, upon which the future vocation of a paraplegic depends 
and thus represents already the first step in the paraplegic's industrial 
rehabilitation. In certain cases, already in the early stages, specific 
pre-vocational training was introduced, at first by correspondence 
courses in commercial arts, accountancy, banking, and law. 

2. Rehabilitation by work in later «tapes, When the patient is 
able to get up, he attends daily at one of the workshops and the 
w’ork is graded and correlated to the physical improvement of the 
patient and, of course, his intellectual ability and personality. Reg¬ 
ular reports are given by the instructors and sometimes it is necessary 
to switch the patient from one occupation to another. Naturally, 
it cannot be expected that everyone will meke full use of the various 

f 
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facilities offered. In numerous eases, especially with those who 
had long spells of sepsis and those admitted in later stages from 
hospitals or institutions, where they had been kept in prolonged, en¬ 
forced inactivity, it took a considerable time to arouse the patient 
from out of the stage of frustration, apathy and inertia into which 
he had resigned himself. Such patients need unremittent guidance 
and encouragement by the medical officer, as well as the instructors, 
to ensure steady progress. Factors such as education, temperament 
and individual inclination towards work have to be taken into con¬ 
sideration, and obviously a spinal cord injury does not necessarily 
change a previously work-shy man into a first-rate worker. However, 
from all experience gained in over 9 years, I can now conclude that 
early vocational training has proved invaluable in restoring activity 
of mind and is a most important step towards the social rehabilita¬ 
tion of paraplegics. 

Already in 1944, before full facilities for prevoeational training 
had been made available in Stoke Mandeville Centre, an experiment 
was carried out by arrangement with a local factory, whereby sev¬ 
eral paraplegics took up regular work while still inpatient at the 
Centre. They were trans|K>rted to and from the factory by hospital 
ambulance. This experiment proved, beyond all doubt, that para¬ 
plegics could be successfully placed in factories, side by side with 
able-bodied people, and it became the basic stimulus to the Ministry 
to build a special hostel and convalescent home in an industrial area 
in Greater London for the final employment of paraplegics in fac¬ 
tories in that area. Another experiment has been carried out, with 
the assistance of the Ministry of Works. Several patients, who had 
taken prevoeational training in draughtsmanship in this Centre, 
were accepted by the Training College of the Ministry of Works at 
Worcester to continue their training there. Several patients passed 
their final examinations with flying colors and some of them have 
been employed as draughtsmen in offices. 

Donuitic and industrial Resettlement 

1. At the paraplegic's own home. The majority of our paraplegics 
have so far returned to their own homes to live there with their fam¬ 
ilies, in the old environments. This achievement no doubt represents 
the ideal and most satisfactory form of domestic resettlement for 
paraplegics and should be aimed at as much as possible, in the 
future. In evaluating the type of industrial resettlement, several 
groups can be distinguished, some of which may be mentioned here. 

a. Men who, before the injury or disease, had already been em- 
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ployed as skilled or unskilled workers and have succeeded in getting 
back to their former trades, in spite t;f their severe disability. The 
very first patient of this Centre is an example of this group. He 
was wounded in Italy in 194;t and admitted to Stoke Mandeville on 
:î February, 1944, with a high cauda equina lesion L.2/L.3. There 
was a suprapubic drainage and deep pressure sore over the left but¬ 
tock, and he developed, in due course, a paravertebral abscess, which 
had to 1«* dealt with. Before joining the Army, he had been employed 
in a factory as glovemaker. As a preliminary to his industrial re¬ 
habilitation, he started leathcrwork, for so long as he was confined 
to bed. Later on, he became a member of that working party men¬ 
tioned in connection with our first factory experiment. As soon as our 
workshops were opened, he took up cobbling. On discharge home on 2 
March 1946, he returned to his former job almost immediately, and 
the factory provided him with proper facilities to enable him to carry 
out his work from his wheel-chair. He has worked full time since; 
absences since 1946 total only 4 days. 

b. Paraplegics who, owing to their permanent disability, were un¬ 
able to return to their former jobs but succeeded in getting a different 
job in their former trade or occupation. The following example may 
be given. An officer in a Borstal Institution, aged 42, was involved in 
a train crash and sustained a fracture dislocation of the 10th thoracic 
vertebra, resulting in a complete transverse lesion below T.ll. He 
is now employed as a teacher for illiterate Borstal inmates at the same 
institution. 

<?. Paraplegics who were unable to return to their former occupa¬ 
tions, such as bricklayers, coal miners, regular soldiers, etc. They are 
now employed in a great variety of skilled and unskilled jobs. As an 
example, a former bricklayer, with a cauda equina lesion below L.5, 
following gunshot wound in 1944, took up cobbling in this Centre. 
After discharge, he continued his training in a training center and has 
been employed full time since 1947 in the Boot and Shoe Repair De¬ 
partment of his local branch of the Cooperative Society. 

d. Paraplegics who, at the time of their injury, were totally un¬ 
trained and who have taken up training since their injury. As an 
example, a young man with a transverse myelitis is quoted, who was 
trained at the Centre in draughtsmanship and soon so satisfied his 
supervisors that the Ministry of Works agreed to train him in their 
training college at Worcester. In 1948 he passed all examinations and 
since 1949 has been employed as full-time drauflrht*nu>n in one of the 
offices of the Ministry of Works in London, driving se arai miles in 
his own car from his home to his office. 
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la 105(), he became engaged to a paraplegic girl, another graduate 
from Stoke Mandeville, with a complete transverse lesion below T.5, 
following fracture dislocation, whom he met at the same office after 
she, too, had been trained in draughtsmanship and employed as a 
tracer in the Ministry uf W irks. They are now married, Jive in a 
bungalow and continue their daily work. 

e. Paraplegics who are doing housework, including cooking, while 
their wives are employed on outside work. In this connection, it may 
be mentioned that several married female paraplegics have resumed 
housework, after returning home, and are able to look after their 
families, in spite of their disability. 

2. At special temporary or permanent residential settlements. 
There are paraplegics who are not able to return to their own homes 
or prefer, for one reason or another, to live in institutions or perma¬ 
nent residential settlements of colony type. Several of these institu¬ 
tions are now at our disposal : Star & Garter Home, Richmond; 
Chaseley Convalescent Home, Eastbourne; Duchess of Gloucester 
House, Isleworth; Lyme Green Hall, Macclesfield, Cheshire; Kytes 
Settlement, Watford. The next two tables (Tables 2 and 3) give a 
summary of the domestic and industrial resettlement position, as at 
1 October 1052, of 621 paraplegics who have been discharged out of 
800 from the Spinal Injuries Centre, Stoke Mandeville, to their own 
homes or other permanent settlements. 

In conclusion, all these facts may suffice to prove the fundamental 
change which has taken place in the whole conception of the treatment 
and rehabilitation of paraplegic patients and to show the extent to 
which stress, produced by this profound disablement, can be overcome 

Table Î. Domestic and Induttrial Resettlement of 800 Patients Treated at Stoke 
Mandeville Hospital Betsreen ¡9^ and 195M 

Home------- 4M 
Permanent settlements_ IGj 
Chaseley_25 
Duchess of Gloucester House_57 
Lyme Green Settlement_24 
Kytes Settlement_30 
Star A Garter Home.- -20 
Thistle Foundation_ 4 
Sir Oswald Stoll Mansions. _ 6 
Princesa Christian Home_ 1 

«21 
( Remaining 179 cnees include 90 patients still receiving active hospital treat¬ 

ment In Stole Mandeville Hospital, 17 transferred to other hospitals and 72 
deaths.) 
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Table S. Domettic and Industrial Resettlement* 
Casts 

Total material.. . ..... 621 
Lem those too old for work . _ ---- 19 

602 

Number of workers_ __ - . 
(Full-time—319=74%) 
(Part-time -110 = 26%) 

Number not working (including 14 eases we were unable to trace) 

Classification 

Home: Number of workers =287 out of 454 cases. 
Chase ley Number of workers = 2l out of 25 cases. 
Duchess of Gloucester House: Number of workers = 50 out of 57 cases. 
Lyme Green Settlement: Number of workers 24 out of 24 cases. 
Kytes Estate: Number of workers = 25 out of 30 cases. 
Star A Garter Home: Number of workers =13 out of 20 cases, 
Thistle Foundation: Number of workers = 4 out of 4 cases. 
Sir Oswald Stoll Mansions: Number of workers = 4 out of 6 cases. 
Princess Christian Home: Number of workers=l out of 1 case, 

* Portlier analysis of data from tatilr 2. 

by the forces of adaptatif.a. Perhaps the most gratifying result 
achieved is the complet^ change in the mental attitude of most of these 
disabled people towards work and the realization that regular work 
is an important factor for both physical fitness and human happiness. 
The same men, who, only a few years ago, were considered as outcasts 
of society and hopeless cripples, are, by their work, repaying society 
for the assistance given to them in their endeavours to become once 
again useful and respected citizens. Medical science has provided 
the foundation for this achievement by a synthesis of physiology and 
practical medicine and has thus made another important contribution 
to mankind. 
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THE ROLE OF THE LEADER IN THE PREVENTION 
OF DISEASE* 

Colonel Eugene K. In wood, MC 

This discussion of the role of the leader in the prevention of dis¬ 
ease will be limited to the military leader. Specifically, we are con¬ 
cerned with the activities of various leaders in an infantry division. 

All military leaders have certain common requirements. These 
include strong motivation, a certain level of physical capacity, ade¬ 
quate intelligence, and the ability to communicate their thoughts, 
opinions and ideas to others and to relay certain orders down the 
chain and information up the chain of command. They must be able 
to evaluate men, military situations and the capacity of their own 
unit, as well as the enemy, to perforin assigned tasks. This includes 
making decisions and taking action which may merely reinforce or 
carry out policies or it may mean minimizing and even ignoring cer¬ 
tain facts and policies. 

This, of course, varies considerably at different levels. In higher 
echelons, the ability to climb a mountain is not so important, but it 
is vital that the high echelon leader lie able to evaluate information 
tthich he cannot obtain for himself. 

For example, a platoon leader can see what is happening to his unit 
He is on the ground and sees for himself; although he may have to 
extend himself physically, he gets most of his inforcnatioiWirst-hand. 
He also knows his men personally and can, generally speaking, see 
what they are doing. At the company level, much of this remains 
true but more depends upon the platoon leader’s report and less upon 
his own observation. When necessary, however, the company com¬ 
mander can make his own evaluation by visiting the platoon and 
getting first-hand information. At the battalion level and above, it 
is not routine for the leader to know all of the men or to secure all of 
his information personally. This dependence upon transmitted in¬ 
formation increases at each higher echelon until at the relatively 
remote Army or Theater Headquarters, there is practically no first¬ 
hand observation. 

•Prawntcd IS March 1»83 to th« fljmpoalam on Strew, Arwjr Modto.l Sorri«# Orodnate 
School, Walter Reed Army Medical Center, Washington, D C. 
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Thus the ability to evaluate situations ami to make decisions us a 
result of this evaluation is of prime importance. Leadership is very 
dependent on communication As information f;oes up the command 
chain, so do orders come down from unit to unit. Each of these has 
to be perceived, evaluated and acted ujam by the leader of each unit 
in the channel. This provides an opjautunity for problems in com¬ 
munication at every relay point. Each individual receiving a com¬ 
munication will evaluate it and act on it one way or another. He 
may pass the message on without any change but it is more likely 
that he will in some way modify it. Written communications, there¬ 
fore, have some values which verbal ones do not have. The basic idea 
remains fixed without change throughout its course. Verbal com¬ 
munications can l>e changed at every relay point sometimes without 
the knowledge of the individual transmitting the message. 

Since all the factors are never known in a military situation and 
since the situation itself is constantly changing, the evaluation must 
mean that certain factors have to be ignored so that other factors 
more vital to the leader may be stressed in that particular unit. 

In the military service, the commander has full responsibility for 
the performance of his command. This responsibility is universally 
accepted in our Army. It should la* noted that particularly in higher 
commands where policies are determined, success is the criterion by 
which good leadership is judged. The higher the leader, the more 
often he is likely to lie removed if his unit is not successful. 

We have traced some of the problems involving leaders from small 
to large units and back again. Let us now examine the picture from 
another viewpoint. At high military levels certain types of deci¬ 
sions and policies are made. 

Included within this group of decisions are those pertaining to the 
health and welfare of the troops. For example, since it is accepted 
that sick men cannot fight, a leader does not want his men to be sick. 
He cannot, however, give the order that members of his command 
will not get sick. In order to reduce sickness b) the minimum, he 
will accept the counsel of his medical staff officer, the unit surgeon, as 
to what can be done to prevent sickness. 

Since past experience has shown that many illnesses can be pre¬ 
vented by vaccination or prophylaxis and this experience has been 
set forth in Army Regulations, it is apparent at once that certain 
preventive measure« a re mandatory. These include small pox vaccina- 
tion, typhoid inoculation and other well known measures for control 
of disease. 
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However, some conditions are not so easily controlled. Some, like 
malaria, can be controlled only by continuous dedication; others, like 
trenchfoot, by daily prophylactic measures. 

The surgeon is dependent upon the leader to reinforce and support 
bis recommendations for the prevention of these conditions. 

Let us examine briefly what happens when an order is received. 
It is immediately evaluated. It may lie considered important or un¬ 
important depending upon the personal knowledge, exj>erience, and 
ability of the leader. He may decide to follow it willingly, or he may 
at his own risk, decide to ignore it. Frequently the answer is some¬ 
where in between. Such factors as the manner in which the order 
was given are important. Was he called to higher headquarters to 
receive it? Was it routinely circulated in writing or transmitted by 
telephone? Did it receive local reinforcement or was it treated in¬ 
differently ? All of these factors figure in the evaluation. 

Also the matter of relevance has Waring. A routine order stating 
that personnel in rear areas will wear neckties when on pass is of 
little importance to a platoon leader engaged in a patrol operation. 

We have all received orders which we ignore—at our own risk. 
For example, there are several bars in Washington which have been 
declared “otr limits.” Yet most of us could not name a single one. 
The medical officer with no command responsibility and ro interest 
in such places can pretty safely ignore this notice when he reads the 
daily bulletin. Yet it is an official order. All orders pertaining to 
medical matters are given in the name of the commander. Some of 
these may not seem important to certain leaders and may be imme¬ 
diately recognized as vital by others. 

The commander who has seen his unit knocked out by mass food 
poisoning, will be concerned about meas sanitation. Another without 
this experience may look upon a sanitary order as ‘‘spit and polish.” 

The medical program depends upon the evaluation of the leader 
of each unit for its effective support. At the division level, this may 
be a published order or memorandum from the Commanding General 
or a member of his staff, the surgeon Gl, G4, or Chief of Staff, depend¬ 
ing upon its nature and its importance to the command. Or the com¬ 
mander may be by-passed if the matter is routine and pertains to some 
medical detail in which it is presumed he would have little interest. 
For example, a directive is received that a medical item is unsatis¬ 
factory and no longer will be used. The division surgeon on receipt 
of this directive would ask for distribution to all units having surgeons 
and if, in his opinion, more action was called for, he might call the 
major unit surgeons and discuss it with them. In addition, if it were 
considered to be an emergency, he might send the Division Medical 

206218—ÄS-18 



SYMPOSIUM ON STRESS 

Supply officer out to pick up all blocks of the item in the division 
area. 

If the directive would in any direct way affect the activities of the 
troops, it would have to 1m* handled differently. For instance, if an 
additional physical examination for all the command was ordered, 
a great deal of coordinating with various commanders would be re¬ 
quired. It would be necessary to prepare a plan, get it approved and 
published with a schedule for the examinations. 

This is mentioned only briefly because it is not our purpose today 
to discuss staff operation. 

At the regiment level, one commander may consider a matter im¬ 
portant and reinforce the directive—telling his staff the matter is 
urgent and directing full cooperation and a report on progress and 
completion. Another may pass an order along in a routine way with¬ 
out any show of interest. The first regiment will adhere strictly, 
the other will go along but somehow the idea that this is not so im¬ 
portant filters through. 

An example from World War II in relation to trench foot will 
demonstrate how the ambivalence of one regimental commander in¬ 
fluenced the incidence of trench foot in the unit and how it compared 
with the other two regiments; 

“In the fall of 1944, this division was alerted for oversea move¬ 
ment. The unit had been training for more than a year but 
progress through the unit training stage had never been accom¬ 
plished because individual replacements in all grades were con¬ 
stantly being transferred oversea. A short time la'fore entering 
the staging area, a series of training inspections was carried out. 
During these inspections, it was discovered that some of the new 
men were completely unaware of the difference between trench foot 
and athlete’s foot. A series of pictures on trench foot in all its 
stages, with emphasis upon early detection and treatment, was 
shown to the entire command. When the unit left for overseas, 
every man knew what trench foot was and that it was a dangerous 
condition, which, if neglected, could mean the loss of a foot. A few 
weeks later, however, when the three infantry regiments were in 
combat in France, with the temperature several degrees below 
freezing, the men began reporting back with early or suspected 
trench foot. It became apparent then that overemphasis had been 
plated on the early detection of the condition and that the earlier 
training which had dealt with prophylaxis had been forgotten. 

“On 14 January 1945, at a conference between the division sur¬ 
geon and the corps surgeon, it was determined that something had 
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to be done to control trench foot After 22 days of combat, one 
regiment had 41 cases; another, 172; ¿nd the third, 84. The meth¬ 
ods of prophylaxis were reviewed and the following recommenda¬ 
tions were made to the Division Commander : 

“1. All men who were constantly exposed to freezing weather 
were to take their shoes and socks off once each day and rub their 
feet for 10 minutes. 

“2. Each soldier was to be provided with an extra pair of socks to 
carry on his person between his undershirt and his O. I), shirt so 
that he would have available one dry pair for a daily change. An 
effort was to be made to send up clean socks each day with the ra¬ 
tions, but if this became impossible each man would still have the 
extra pair of dried socks which he carried on him for emergency 
wear. 

“3. Unit leaders were to sui>ervise such procedures ami were to 
set an example by complying themselves. 

“4. Unit surgeons were to inspect the men being sent to the rear 
more carefully, evacuating only those who were definitely incapaci¬ 
tated. They w ere to visit all units down to platoons and give neces¬ 
sary instructions and advice. Thse visits were to be made as fre¬ 
quently as possible—preferably daily. 

“The plan was approved by the division commander and regi¬ 
mental commanders were asked to come to the command post that 
same day. The G4, present at the meeting, agreed to arrange for 
laundry service and to send clean socks along with the rations. The 
commanding general issued explicit instructions endorsing the plan 
and stressing the need for such a program. He emphasized the fact 
that the unit had to conserve the men it had, that replacements were 
in short supply and often were completely inexperienced. 

“Two of the regimental commanders were enthusiastic in their 
support. Following the general's remarks, the third regimental 
commander said that: (1) It was a good but impractical idea; (2) 
his men, only the day before, had captured two Germans while in the 
act of rubbing their feet; (3) his men were too busy looking lor 
Germans to take the necessary time out; (4) his men would not 
carry wet socks next to them until they dried ; they would not put 
on dirty socks; and he doubted if there were any clean ones available 
to be sent up with the rations. 

“These objections were met with the following explanations : Men 
in foxholes would cover each other while taking turns rubbing their 
feet. Thus they would not be caught the way his men had caught 
the German soldiers. Men in other units were carrying their socks 
in the directed manner and were not objecting to it. The general 
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further pointed out that there were bound to U* periods at some time 
in each day when even the busiest men would have time to carry out 
this method of prophylaxis if the unit leaders worked on the plan 
and set a good example themselves. The reluctant commander 
agreed to try it, but it was evident that he still had some misgivings, 

“Following the inauguration of this plan, there was an immediate 
drop in the incidence of trench foot (table 1). The program of 
prophylaxis was wholeheartedly supported by medical officers 

throughout the division. Inspections, down to the platoon level, 
were made daily by unit surgeons or their assistants. The com¬ 
manders of the first and second regiments were enthusiastic about 
the project but the commander of the third regiment believed it 
could not be effective. In all units the medical officers made a 
sincere effort to carry out the program. All three regiments were 
engaged in the same tyjie of defensive combat, in the same type of 
terrain, and under the same weather condi' is. 

Table l. Xumher of Patienti With Trench Foot in Three Regiments 

IW. 1 Bcginirnt 1 | Heflnmt 2 Ht'giini'iit 3 

Prior to 15 January 
16-31 January ___ 
February.. 

41 
3 
6 

12 

172 
3 

16 

8 

84 
17 
78 
46 March. 

Total... 62 199 225 

Number of new caaes after inatitutina 
control measure«... . .... 21 27 141 

“In February, the regiments continued in the same tactical situa¬ 
tion. On 17 February, a limited attack was made by all three 
regiments. The weather was cold, the terrain hilly, and the ground 
was covered with a varying amount of snow. Again the first and 
second regiments had only a few cases as compared with the third 
regiment whose commander had completely lost faith in the plan 
(table 1). lie believed that the attack was the important thing 
and that his men were too busy to care for their feet. He did not 
continually emphasize the matter as did the other commanders. 
The medical officers in all three units were unanimous in their sup- 
|K>rt and show ed about the same degree of diligence in their part 
of the program. 
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“In March, similar results were noted (table 1). The weather 
was warmer and the temperature above freezing much of the time, 
but this was offset by certain other factors. The fii-st and third 
regiments had been attacking for several days across a flat area 
where the foxholes had a tendency to till with water. At night the 
water froze. It was impossible for the men to keep themselves dry 
if they had to remain in foxholes. The second regiment wa on 
higher ground where the foxholes did not fill with water. No new 
cases were rejxirted after March. The comparative results in these 
three regiments of the same size and operating under similar cir¬ 
cumstances reflected the attitudes of the regimental commanders 
and showed how effective a control program can be with command 
support. In some situations it is difficult to obtain the full support 
of the commander and such a unit will be less successful in main¬ 
taining the health of the troops than when the commander offers his 
full support. The unit surgeon can do much to assist in developing 
this cooperation.” 

In this instance, it is apparent that the commander of regiment 3 
was not impressed by the need for this program. The directive was 
set forth clearly. The situation was considered to be an emergency 
by all other part it i pants at the conference on 14 January. Yet he did 
not evaluate this directive properly from a medical viewpoint. He 
gave some clue as to his feelings at the conferem« and finally appeared 
to be convinced. He made a demonstration of support during the 
first 2 weeks of the program and then lost interest. As a r. sult, when 
weather conditions were appropriate his regiment had a few cases of 
trench foot almost daily. The losses to his regiment were not suffi¬ 
cient at any one time to impress upon him the need to support the 
program actively. Yet in 2 months, he lost more riflemen than he 
had in two of his nine rifle companies. As a result, the program in 
that regiment was ineffective. In other regiments, the incidence was 
certainly minimal. These commanders were impressed by the need 
for the program by being called to the division command post for a 
conference about it. 

In conclusion, it can be stated that the effectivene* of the prophy¬ 
lactic program reflects the attitude of the leader. The leaders of the 
small units in regiment 3 did not carry out the thorough daily in¬ 
spections as in the other regiments. So for that one regiment, the 
program failed. The leader’s ambivalence was reflected through the 
entire unit even though he did not openly oppose the program. 
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THE ROLES OF FOOD, REST AND ROTATION AS 
DEFENSE AGAINST PSYCHOLOGICAL STRAIN* 

Hyam Boiak'an, M.D. 

Food, rest and rotation as usually met with in the military situa¬ 
tion are factors which by altering the external load may affect the ego 
defenses, either by permitting what has previously been repressed to 
come forward, or by further strengthening already existing defense 
mechanisms. It is the absence (or presence, as the case may be) of any 
one or all three which may represent, so to speak, “the straw which 
breaks the camel’s back,” that increased load which finally results in 
the altering or disorganization of the defense mechanisms leading to a 
state of psychological strain. Furthermore, the result of such in¬ 
creased load is likely to vary with the individual depending upon his 
previous character structure and personality make-up. A dual role is 
played by each factor, namely the “real” value in tenns of the physi¬ 
ological needs of the organism plus the symbolic value. The symbolic 
^alue is based usually on past infantile experiences and plays an 
equally great role in the determination of the behavior of the 
organism. 

In times of stress there is a tendency to regress to earlier levels of 
phychological development, particularly if the satisfactions achieved 
at such stages of development acted as defenses against anxiety and 
IteJped maintain a feeling of security. In addition, if the outlets for 
normal adult satisfactions are cut off, th individual may return to 
earlier infantile sources of gratifications. The oral level of develop¬ 
ment of course represents the one in which the helpless infant is de¬ 
pendent on the mother for food supplies needed to stave off hunger 
and starvation. Together with this supply of food goes the emotional 
relationship whose nature sets the tone for future relationships and 
responses. The soldier suddenly separated from family and friends, 
often facing the unknown, may once more feel like the helpless infant 
The symbolic role of food is once more enhanced. There is a close tie 
between food and the one who is responsible for the provision of food. 
The Army authorities are strongly identified with the omnipotent 
parent Diminution in the quality or quantity of food may be inter- 

•RiiRimary of pti*r prwwntixj 18 Mareli IMS. to th« Sympofttiim on Straw, Army Medical 
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preted as an abandonment, or else that the authority is no longer all- 
powerful. This increases anxiety that proper protection will not be 
provided in battle, and there may be a marked decrease in morale. It 
should not be forgotten that the converse is also true. A succession 
of defeats which destroys the aura of omnipotence surrounding the 
leaders may result in criticism regarding food and rest. If on a 
realistic level, diet has been excellent ami rest has been adequately 
provided, then one may hear that the men have been allowed to become 
“too soft.” The men themselves will come to believe that the “good” 
leader is the one who hardens and toughens them, one who teach«! them 
to get along on a minimum of food and rest. 

The term “rest” is defined here in its military connotation. When 
it is said that troops are to be given a “rest,” one usually means that 
they will not be asked to perform undue physical labor and that they 
will be moved to an area of lesser exposure to dangerous external 
stimuli. This is not necessarily synonymous with the term “rest” as 
used in the physiological sense. Men .»moved from battle and re¬ 
turned to a rear area do not necessarily achieve that muscular relaxa¬ 
tion one normally associates with the state of being at rest. Internal 
stimuli are important It is the shift in the “balance of power” in 
the forces involved in psychic conflict that is usually responsible for 
breakdown. Conversely, in order to make a man fit for duty, it is 
not necessarily required to resolve the conflict but rather to restore 
equilibrium in the “balance of power.” The practical aspects of this 
involve such problems as when is the most opportune time to tell a 
man he is returning to duty, and the effect of such a decision upon a 
man's ability to achieve muscular relaxation. For example, cases of 
true combat exhaustion when given a decision as to future disposition 
are almost immediately able to achieve some degree of relaxation even 
though the decision given is not necessarily the one consciously de¬ 
sired. On the other hand, those cases in which the decision is held in 
abeyance show little or no improvement. There is no simple solution 
to the problem of the optimum time at which a rest period should be 
given and the optimum length of time of such a rest period. These 
aie influenced by various factors involved such as terrain, weather, 
and type of fighting. It is the author's opinion that because of the 
large number of variables involve«!, no pat answers can be given to 
these problems at this particular time. The most important factor in 
arriving at the solution in a given situation is direct observation of the 
men by someone thoroughly familiar with what is the normal “combat- 
reaction.” 

Rotation is important from the standpoint of providing a clearly 
defined goal personally meaningful to the individual soldier. This 
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is particularly valuable in the Korean war where such questions as 
just how much territory must In* taken or exactly who must be de¬ 
feated before the war may la* called successfully concluded, have not 
yet been answered. Thus without rotation there is no concrete fioal 
about which a man can build his idealistic phantasy of home, the 
reach of which promises an end to the painful and dangerous external 
stimuli to which he is constantly exposed. However, “rotation” brings 
its own evils. The anxiety engendered by approaching rotation may 
be so overwhelming in some cases as to make a psychiatric casualty 
of a man who previously has l»een an excellent soldier. The difficulties 
are due to the conflicts revolving about the unconscious meaning of 
rotation. Soldiers may la* troubled by unconscious guilt over buddies 
left behind to face further danger and death. The fear of punish¬ 
ment for unconscious aggressive wishes is often projected onto fate 
with a resultant sense of impending doom which mounts in intensity as 
the desired goal is approached. In practice this has apparently l>een 
lessened by letting the men know the approximate time but not the 
exact date of their approaching rotation. It is felt that the difficulty 
could be greatly reduced if the policy were based upon the rotation of 
whole units rather than individuals. This would tend to lessen feel¬ 
ings of guilt, and would permit a mutual sharing of the anxiety which 
would thereby likely become more bearable. 

It must be emphasized that symptomatology has to be evaluated 
within its proper frame of reference. Symptomatology which in civil¬ 
ian life might he considered pathological may represent part of the 
“normal combat reaction.” For example, some degree of nausea and 
vomiting, must be considered normal, and may represent a primitive 
mechanism of “spitting out” that which is dangerous. Inability to 
relax may la* a desirable phenomenon in a situation in which maximum 
vigilance is often the price for safety. Nightmares with resultant 
insomnia may represent attempts of the ego to master through repeti¬ 
tion the anxiety engendered by the traumatic situation; under combat, 
such symptoms are not necessarily abnormal. Medical officers should 
be cognizant of these facts, as otherwise unnecessary evacuation of 
patients occurs with resultant fixation of symptoms. 
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* 

PERSONNEL SELECTION, CLASSIFICATION, AND 
ASSIGNMENT IN RELATION TO STRESS* 

Saul P. Sells, Ph. D. 

¡ntrodurtion 

Research on selection of military personnel with particular refer¬ 
ence to performance under stress is new. The problem involves pre¬ 
diction of behavior in future situations from data obtained by ex¬ 
amination of individuals prior to their ex|x>sure to those situations. 
As used here, stress tolerance refers to the ability to maintain efiiciency 
of performance and to control emotional reactions under stress. Prog¬ 
ress in this area has been affected both by the mvdtitude of variables 
which must be considered and by the lack of suitable tests and 
technics of measurement. 

At the USA F School of Avation Medicine we are conducting in- 
service and contract research on the development of psychiatric 
screening of flying personnel. Research of a related nature is also 
l»eing done by the Army, on a number of combat specialties; by the 
Navy, on naval aviators and submarine personnel; and by the Marine 
Corps. 

This presentation will analyze the problems of method and research 
design for streas selection and summarize recent progress. We will 
first consider the broader issues of personnel selection as a phase of 
the total problem of conservation of manpower. 

Personnel Selection and Conservation of Manpower 

If the United States were to become involved in a great, total war, 
speedy and efficient mobilization of all manpower resources would 
he an immediate requirement. The military establishment would be 
expanded and extensive relocations of personnel would follow with 
competing pressures to staff even the most essential supporting ac¬ 
tivities. Conservation of manpower and elimination of wastage 
would be major strategic issues. 

Waste is a problem in many ways. If shortages exist to perform 
more demanding or more critical jobs and qualified persons are as- 

'PfMwattd IS March 1S5S, la »hr SympoMtam Strraa, Army Servie* Gradúate 
School, Walter Reed Army Medical Center, Wonhlnfton. D. C. 
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signed to lesser jobs, this is waste. If time and money are spent to 
train unqualified individuals, the resulting attrition is was ». If 
trained personnel fail to accomplish their missions because of un¬ 
anticipated defects or because of bad planning or management, this 
is waste. 

Among the most critical and demanding jobs of a nation’s defense 
organization are certain combat specialties requiring specific and 
exacting physical and psychological qualifications for the achieve¬ 
ment of high technical efficiency under combat stress. Such special¬ 
ties may readily be identified in the air crew, aboard submarines and 
naval vessels, and in the ground forces. 

The problem of conservation of manpower for all of these combat 
specialties has many common factors. Each has its share of attritions 
in training and of failures in subsequent operations and in combat. 
Each has similar problems of personnel administration, leadership, 
and morale which affect individual and group effectiveness in similar 
ways. Efficiency may be increased or impaired by the quality of 
training, by the amount of practice in emergency procedures, by the 
effectiveness of design and maintenance of equipment, by soundness 
of leadership, by flexibility and intelligence of management, and by 
operational success or failure. These interrelated factors are all 
based on the utilization of available personnel. 

Selection measures are concerned with the quality of personnel 
made available and in this respect may place upper and lower limits 
on the effectiveness of the other measures discussed. Selection is not 
in any respect an alternative to the other measures and would la» a 
poor substitute. But added to effective leadership, management, and 
administration, it can make an important contribution. This can be 
illustrated by the results of an experiment in 1ÍW3 in which the elim¬ 
ination rate in pilot training was reduces! from 75 to 36 percent by 
selection (ref. 4). An unselected sample of 1,003 men were permitted 
to enter pilot training in the Army Air Forces after passing a physi¬ 
cal examination, but regardless of scores of aptitude selection tests. 
Seventy-five percent of the total group (physical examination only) 
washed out. One subgroup of the 1,003, consisting of ÍM) men, quali¬ 
fied according to selection standards in effect prior to World War II ; 
namely, they passed a physical and psychiatric examination and had 
completed 2 years of college. Of this group, 81 percent was elim¬ 
inated in training. Another sub-group of 356 men qualified accord¬ 
ing to the selection standard of November 1943, with the physical 
examination, a qualifying test score (Air Force Qualifying Examina¬ 
tion) of 180, and a pilot aptitude score of 5. Of this group, 51 per¬ 
cent was eliminated. Finally, 153 men qualified according to the 

272 



WEDNESDAY MORNING SESSION 

standard of November 1944, with a physical examination, a qualifying 
test score of 180, and a pilot aptitude score of 7. Of this group, only 
36 percent failed. Since all four rates are derived from the same 
population, it is likely that improved quality of personnel was an 
important factor in the results. 

Selection anti Claasiflcation Programm 

The design of a selection program for a particular specialty de¬ 
pends both on the critical requirements for success in that specialty, 
and on the selection job to be done. In a period of mobilization, in¬ 
volving rapid processing of large numbers of people, streamlined 
large-scale procedures are as important as validity of the technics 
used. 

Critical requirements for each specialty can be classified into three 
separate, but related categories. These may for convenience be 
labeled : (1) Physical, (2) Aptitude, and (3) Predisposition, or Psy¬ 
chiatric. Physical requirements generally include specified standards 
of medical, sensory, physical, physiological, and anthropometric tol¬ 
erances. Aptitude requirements include aptitudes and skills. Pre¬ 
disposition factors include personality, character aiid dynamic traits 
which predispose a person to impairing emotional reactions beyond 
the normally acceptée! limit when undergoing operational and com¬ 
bat stress. All of these are ba-ed on the stresses and performances 
required by the job. Analysis and research on the field performance 
of the job are crucial to the discovery, definition, and evaluation of 
the human characteristics designated as critical requirements for 
selection. 

Ti.e value of a selection program may be judged empirically in 
terms of its contribution to successful operations. Assuming con¬ 
stancy of other factors, if the proportion of individuals successful in 
training or in combat is higher as a result of selection than otherwise, 
the gain in efficiency can be calculated and evaluated. However, this 
requires means of defining and measuring successful performance. 
The definition of critical job requirements facilitates test construc¬ 
tion and selection. But test validity cannot be assumed and must 
be determined empirically in terms of accuracy in predicting job 
success. The development of satisfactory criterion measures has been 
and remains the most baffling problem in this complex field. It is 
generally believed that an efficient predictive battery can be developed 
to measure almost any human perfonnance if the performance itself 
can be accurately measured. However, if the criterion is unreliabk 
or tiie measures of it not acceptable, these factors place limits on 
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efficiency of prediction. Much research effort is being devoted to 
criterion problema by all [Jersonnel research laboratories. 

As a general principle the proportion of qualified individuals in the 
population varies inversely with the stringency of the critical re¬ 
quirements for a job. Hence, as the qualifying scores on selection 
tests are raised, the number of applicants necessary to yield a given 
quota of acceptances will also increase. However, if the selection 
tests are valid, then the higher the qualifying score the higher will 
be the quality of personnel accepted and correspondingly the rate of 
failure will be reduced. Thus improvement of quality through selec¬ 
tion is achieved at the cost of screening and rejecting large numbers 
of applicants. 

Since selection batteries, however useful, will fall short of perfect 
validity, a degree of error must la* expected. Hence, a portion of those 
rejected might lie expected to be successful. Therefore, in practical 
application the personnel administrator must balance the supply of 
manpower, the cost of selection testing and the need for utilization of 
those rejected against the cost in time and dollars of failures expected 
in the group accepted. He may reduce failures by raising standards, 
hut only if he has an adequate supply of applicants and can afford to 
reject a certain number who might succeed. 

It is apparent that unless the manpower supply is rich and selec¬ 
tion measures precise, selection for a single specialty at a time 
may lie administratively wasteful. On the other hand, if a single 
battery of medical, aptitude, and psychiatric screening tests were so 
structured that it could yield differential predictions for a wide range 
of different specialties, the administrative efficiency of such a program 
would lie superior. This multiple selection is called classification. 
Classification is concerned with fitting each individual to the job for 
which he is best qualified, thus making [Kissible maximum assignment 
efficiency of the entire manpower resource». 

Classification is thus an extension of the basic problem of selection. 
Differential prediction, upon which it is based, requires that critical 
requirements vary significantly between jobs and that this lie reflected 
in the criterion measures. If the criteria defining performance in two 
jobs do not differ, they cannot lie predicted differentially. 

There is today much interest in the problem of classification. The 
Air Force, Army, and Navy have developed efficient aptitude classi¬ 
fication batteries for enlisted personnel. However, the progress from 
selection to classification is still largely a challenge to our personnel 
research people. This is particularly true of psychiatric classification. 
Research is presently in progress on a few specialties and positive 
results for selection of these are not yet fully confirmed. Psychiatric 
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classification will <1c|hmh1 on our success in establishing psychiatric 
selection, which we will now consider, 

Pnyrhiatric Selection Research 

In terms of the general concept on which this symposium was based ; 
namely, that “stress is regarded as the resistance of an organism to 
an external load,"’ all three areas of selection—physical, aptitude, and 
psychiatric—are related to stress. These three areas are as interre¬ 
lated as the functions which they measure in the integrated behavior 
of the organism. Historically, physical selection was first developed. 
With modest beginnings in World War I and tremendous acceleration 
in World War II and since, aptitude selection made impressive prac¬ 
tical contributions. Psychiatric selection is not yet a practical reality, 
but is in a state of active research. In the discussion of this problem 
I shall consider primarily the selection of Air Force pilots, but gen¬ 
eralization to other specialties can be made. 

Some work on this problem was begun by the Army Air Forces in 
World War II. In a reference to this reaseareh, Flanagan ( ref. 4) in 
1048 expressed several opinions concerning the problem. The points 
he made were: “(1) That there do exist individual differences in 
ability to undergo combat stress without exhibiting emotional reac¬ 
tions beyond the normally accepted limit. (2) This factor appears 
to be definitely secondary in importance in causing breakdowns in 
comparison with other factors in the situation, including leadership, 
amount of stress, and administrative procedures used in the combat 
situation. (3) This predisjH#ution is minor, but not negligible. And 
(4) (that) It can be predicted. . . Unfortunately the termination 
of the war brought about a premature end to these studies and no 
valid predictors of stress tolerance were completed. 

A new project to continue investigation of this problem was initi¬ 
ated at the USAF School of Aviation Medicine in 1949 at the direction 
of General Armstrong. The need was recognized to supplement the 
ARMA f Adaptability Rating for Military Aeronautics), a psychiatric 
interview procedure performed by a flight surgeon, with an efficient 
objective battery of group tests. The design and progress of this 
project have furnished the basic material for the present report. 

This project includes a number of research contracts and in-service 
research involving the development and validation of three batteries 
of experimental tests. The first battery of 12 experimental tests was 
administered to over 2,000 student pilots on entering training at 
Randolph Field in 1949 and 1950. The battery is adapted in part 
from clinical and projective personality approaches and includes 
several tests developed in World War II. All students were permitted 
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to enter regardless of test performance. The tests were stored until 
all had graduated or had been eliminated and criterion data for train¬ 
ing collected. Preliminary validation studies were then begun, test¬ 
ing the predictive efficiency of the scores against these criteria, 

A second experimental battery, requiring 10 hours and consisting 
of 104 performance tests of personality devised by Professor R. IP 
Cattell of the University of Illinois, was given in 1951 to 1,000 student 
pilots at (îreenville Air Force Base, Mississippi, following the same 
plan. These tests ate now being factor analyzed by Dr. Cattell in 
preparation for validation studies. 

A third 10-hour battery, based on revision of successful tests in the 
first battery and a numlier of new tests, is presently being administered 
to another group at Graham Air Base, Florida. 

Concurrently with the processing of these data a systematic follow¬ 
up of all students’ records has been made and independent research 
on the criterion measures has progressed. The imi>ortant issues in 
this research can best l>e descril>ed in relation to the experimental 
design. 

Three important aspects of the research design are: (1) the 
criterion ; the measure of adjustment to stress which is to be predicted ; 
(2) the critical job requirements, in tenus of individual personality 
characteristics, which define the predictor traits entering into the 
measure of predisposition; and (3) the development of predictors, 
tests, and technics of measurement. Let us review briefly each of 
these in relation to the present problem. 

The Criterion. The assumption is made that psychiatric success 
or failure depends upon both the intrinsic personality resources of 
the individual to adjust and the press of the total environment on 
the individual. If this assumption is accepted, the research design 
must meet two conditions. First, the experiment should be limited to 
situations in which the objective environmental factors pressing on 
the individual are homogeneous, involving a reasonably uniform level 
of exposure to recognized hazard and traumatic experience. Second, 
the level of exposure should be one which most combat fliers are ex- 
[>ceted to endure routinely. The latter condition recognizes the fact 
that selection cannot predict all combat psychiatric failures, since 
combat stress frequently may assume proportions of severity beyond 
most human endurance thresholds. If the experimental design can 
minimize variation in degree of exposure to external pressure and at 
the same time maximize variation associated with intrinsic personality 
factors, then predictions based on reactions to selection testa can be 
studied. Such predictions would he limited quite properly to cases 
which are attributable primarily to predisposing factors within the 
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individual which cause him to be prone to break down under circum¬ 
stances to which the successful fliers are expected to adjust. 

The prediction of human liehavior rests also on the assumption of 
continuity of the individual personality and of the life space or cir¬ 
cumstances of his life. In a pernal of mobilization these are most 
likely to remain reasonably constant for the period during which the 
results are required. However, the exjierience of the Air Force last 
year with involuntarily recalled reserve officers demonstrated clearly 
that when significant changes in individual lives occur, such as being 
inactive for 5 years, getting married, having children, or building a 
business or profession, drastic changes in motivation and attitude may 
occur which may alter materially a previous assessment of an indi¬ 
vidual's combat fitness. This point has implications also for policies 
concerning the recall and assignment of reserve personnel. The 
present research did not include any reserve officers. 

Criterion measures are desirable at the training and intermediate 
levels as well as the combat level. Although combat is the final and 
critical criterion, it is desirable to conduct preliminary research and 
development on training data. The effort and expense of obtaining 
combat validation should lie undertaken only on instruments with 
some demonstrated validity. 

A review of the literature (ref. 10) disclosed that over a long period 
of time research on prediction of pilot success by meanr of personality 
measures has consistently used as a criterion, gradation versus 
elimination in pilot training. Virtually all of this literature reported 
negative results in prediction. In view of these persistent findings 
it is of much interest that the Air Force studies of World War II 
(ref. 6) demonstrated that this pass-fail training criterion is deter¬ 
mined chiefly by ability factors. It is not appropriate for psychiatric 
prediction. Apparently the negative results indicated that the 
personality tests are not valid predictors of flying aptitude. 

A more appropriate psychiatric criterion for training may be called 
purified pass-fail. This conforms with pasa-fail, which is an admin¬ 
istrative reality, but uses only part of the data from the pass and fail 
groups. Controlling aptitude experimentally by matching on apti¬ 
tude scores, it selects from the pass group those individuals who man¬ 
ifested evidence of positive adjustment and from the fail group those 
who were psychological failures. It excludes from consideration pass 
cases of unsatisfactory adjustment but superior aptitude, fail cases 
with satisfactory adjustment but defective aptitude, and other anoma¬ 
lies. Clinical assessments, buddy ratings medical recorda, grades, and 
other administrative data are assembled to make a terminal 
mont classification of each individual atudent. In a preliminary study 
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in 15)51, this ty|H‘ of puritietl pass-fail training criterion correlated 
sipniticantly with combat criterion ratings on a small number of Air 
Force pilots (ref. 11). Although this type of criterion measure does 
not make use of all cases tested, it permits effective preliminary valida¬ 
tion prior to verification against combat data. 

The combat criterion involves problems which have already been 
pointed out. Data must 1* reported on combat exposure, reactions to 
stress, and performance under stress. Ex|k»sure canno, lie measured 
reliably by number of missions. It must take into consideration the 
complete combat record of the individual, his unit, and related units. 
Operational success or failure and group morale, as demonstrated by 
Reid (ref. 9), Hastings (ref. 8), and Grinker and Spiegel (ref. 5), 
are important determiners of exposure. Stress, being a subjective 
variable, requires careful psychiatric assessment of the individual in 
the field. And finally, performance cannot lie measured by planes 
shot down or ground targets hit. This would place too much weight 
on op|M>rtunity and on skill. The problem requires evidence on effi¬ 
ciency, which takes into consideration individual differences in skill 
level. At present this is estimated principally by carefully designed 
ratings by peers and superiors. 

An interesting, though complicating, aspect of criterion research 
is related to those individuals who after completion of training adjust 
to su ess by leaving the field. This problem has become apparent in 
our present efforts tf» obtain combat criterion data. Although our 
analysis of the data is not completed, we find that a significant num¬ 
ber of pilots in our exjierimental group, trained in 1950 and 1951, 
have never reached combat. While for most there appear satisfactory 
explanations, there is evidence suggesting that a substantial, though 
small, group has secured safe jolis as a means of defense. The identi¬ 
fication of this tyjie of failure is as essential to a prediction study as 
is that of the failure in combat. 

In the SAM research program, criterion data have been collected 
in accordance with the foregoing discussion. At the present time a 
team of three officers, consisting of a psychologist, a psychiatrist, and 
a flight surg.Hin, is following up one exjierimental group in the Far 
East. 

Critical Requirement* for Adjustment to Streu*. Since psychiatric 
selection is a jiredietion of future adjustment prior to the applicant’s 
experience in combat flying, the concept of predisjiosition is prognostic 
and depends on latent rather than manifest behavior signs. The ideal 
procedure to discover such characteristics would tie a longitudinal 
research, in which the same individuals are studied first as apjilicants 
and subsequently as combat fliers. By identifying successful and un- 
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MHcesKful [ierforniers in the criterion situation, it would then be pos¬ 
sible, to investigate critical differences between such persons in the 
ntle and status of applicant. Ihe concept of latent characteristics 
emphasizes their reference to the personality of the applicant. 

Such a longitudinal plan is a long-range undertaking. Although 
it is intrinsic to the design of this project, provisional hypotheses 
were formulated, as a point of departure, on the basis of studies of 
attrition in training and psychological and psychiatric reports of 
combat experiences of American and British Air Forces in World 
War II. The work of Hastings, Wright, and Glueck (ref. H), Grin- 
ker and Spiegel (ref. 5), Shaffer (ref. 13), Reid ( ref. 9), and Symonds 
and Williams (ref. 14) was relied on heavily. Haggard’s (ref. 7) 
contribution on stress in submarine warfare provided a basis for 
numerous analogies between the Hying and submarine situations. 

These provisional prediction hypotheses have been published in 
detail (ref. 10). Briefly, they emphasize three broad and interrelated 
categories of psychological description; (1) Motivational structure, 
(2) character integration and emotional stability, and (3) tolerance 
of frustration and anxiety. 

Motivational structure includes the entire range of interests, wants, 
needs, attitudes, and values of the individual. According to our 
formulation a successful applicant would la* one who has demon¬ 
strated a long-time interest in flying ami aviation, supported by overt 
experience and satisfaction, who applied for pilot training with a 
realistic acceptance of his military role and status, who accepts the 
prospect of hazardous duty and combat as integral to the job, whom 
religious, political, social, and moral values are consistent with those 
of the organization and of the group with which he must identify, 
w,,ose deeper interests and needs find satisfaction in masculine, 
aggressive activities, and who is outgoing and sociable. 

Character integration and emotional stability involve sense of duty, 
responsibility, and self control and restraint. Positive traits include' 
realism in facing life’s problems, control over inner emotional prob¬ 
lems and outer susceptibility to temptation, jwwer to show loyalty, 
honesty, self control, and inner needs to lie reliable, conscientious, 
persevering, and hardworking. The principal aspect of his factor 
is control. 

Anxiety and frustration tolerance are complex traits. Published 
reports indicate that while nearly all fliers experience some anxiety 
lie fore and during combat, the intensity of this experience varies 
greatly. Furthermore, under strong emotional tension some individu¬ 
als atv capable of more effective control of behavior than are others 
who soon become badly incapacitated. These observations point to 
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two factors in anxiety tolerance: first, liability or susceptibility to 
emotional arousal and second, control or ability to function adequately 
in the face of emotional arousal. Both factors appear to be intimately 
related to motivational or ego involvement. An individual who is 
highly motivated to meet certain standards of performance will be 
more quickly and strongly aromed by the threat of failure and will, at 
the same time, strive harder to maintain control. 

Development of Prcdktors. Unfortunately, there were few ready¬ 
made tests to employ for testing these hypotheses. Building suitable 
tests is a major developmental aspect of the program. This has pro¬ 
ceeded along two lines: first, basic research to develop new tests re¬ 
lated to these prediction hypotheses, and second, adapting existing 
procedures, approaches, and tests to the requirements of the selection 
problem. In this phase of the research there is frankly a great oppor¬ 
tunity for ingenuity and creative genius. 

Our basic research contracts have already produced several devices 
which have useful validity against clinical and laboratory criteria. 
One of these is a measure of anxiety proneness based on the condition¬ 
ing and extinction of the galvanic skin response to electric shock (ref. 
3). This is now being field tested. Another is a measure of anxiety 
proneness based on electronically analyzed EEG response and sub¬ 
jective sensations in response to flickering light (ref. 16). Arrange¬ 
ments are being made for the early field testing of this technic. 

At this time research is in progress on the following types of tests 
and devices: (1) Biographical and developmental inventorie*, di¬ 
rected at sociological background factors, character development, at¬ 
titudes toward authority, interest patterns, emotional development, 
self concepts, and ideals, and certain specific problems suggested by 
the literature, such as food aversions. (2) Projective technics of 
personality study. Significant validities against training criteria 
have been obtained for a group Rorschach test (ref. 12) and a sen¬ 
tence completion test (ref. 15). Other projective approaches, such 
as an Air Force thematic apperception test, a modification of the 
Sargent Insight Test, and the Rosenxweig Picture-Frustration Test, 
are being studied. Studies of the Draw-a-Person and Szondi Tests 
have thus far been negative. (3) Questionnaires. The Cornell Se¬ 
lectee Index (ref. 1) and Cornell Word Form (ref. 2) have been 
tried out with marginal, but significant validity on training criteria. 
Field studies are in progress on the Saslow Screening Test, the Min¬ 
nesota Multiphasic Personality Inventory, a public-opinion type 
questionnaire, designed to measure motivational attitude toward the 
Air Force and the Kuder Interest Scale. (4) Stress tests. Several 
laboratory studies are in progress which are concerned with the ef- 
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feets of simple stress stimuli, such as anticipation of shock, cold pres¬ 
sor, pain, and a falling hammer on autonomic reactions and on mental 
and psychomotor performance. We are field testing the McKinney 
Stress lest, which measures the effects of time pressure and razzing 
on a simple {»ereeptual performance. Although conceptually the 
stress test is intriguing, we must still reserve judgment concerning 
its validity. I he difficulty appears to lie principally in creating a 
realistic threat within the limits of propriety of a test situation. I 
personally think Hastings' observation that “the only test of combat 
is combat itself” is too pessimistic, but the difficulties of stress testing 
encourage jwssimism for this approach. (5) Autonmtuc aud physi¬ 
ological. measures. In addition to the work already mentioned, re¬ 
search is in progress based on improved methods of recording and 
analyzing autonomic responses to a variety of stimuli. (6) Perform¬ 
ance tests of personality. In addition to the Cattell tests which are 
ingeniously structured to measure a system of personality traits on 
the basis of attitude, memory, perceptual, intellectual, and motor 
performances, other performance tests, of mirro- drawing, psycho¬ 
motor tracking, complex reaction, perseveration, and rigidity are in¬ 
cluded in the third battery. 

From the recital of the range of approaches used, it is apparent 
that virtually every possible technic is being tested or investigated. 

Summary of Research Progress 

This work is still far from complete. On occasion it has appeared 
to test the stress tolerances of its investigators as much-ai its subjects. 
However, some of the preliminary results on the Randolph Field 
Battery have produced positive validities which are both statistically 
and practically significant. While each test, by itself, contributes only 
a relatively small increment of validity, it is their combination in a 
selection battery which may be of practical value to the Air For«. 
Combinations of some of the Randolph Field teste, mentioned earlier, 
have been analyzed on the basis of the preliminary validities reported 
for training criteria. From these data it appears that predisposition 
scores, based on combinations of sn-h tests as the Rorschach, Sentence 
Completion Test, and Cornell Index may correlate between 0.3 and 
0.5 with purified pass-fail. If the other research in progress should 
produce a reasonable number of tests with comparable validity, the 
prospect of a composite prediction at this or a higher level is good. 
Actually the development of a battery of tests must await the com¬ 
pletion of cross-validation on additional samples and verification 
against combat criteria which are being collected. At this time sci- 
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i nt ¡He conservatism suggests that we withhold judgment as to the 
tinal outcome, even though the preliminary findings apjwar 
encouraging. 
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PSYCHOTHERAPY IN THE COMBAT ZONE* 
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Superficially, psychothprup^v in the combat zone may l>e regarded as 
a rather brief procedure that utilizes simple technics and in no 
way is unusual except for the s|>eciai environment in which treat¬ 
ment is performed. This viewpoint is quickly altered by practical 
experience in the therapy of acute psychiatric casualties, for then it 
becomes evident that the task involved requires a high degree of 
discriminatory sense, demands a practical knowledge of the combat 
situation and extracts a heavy toll from the emotional resources of 
the therapist. An understanding of the concepts and technics cur¬ 
rently employed in this type of psychotherapy perhaps can lie liest 
appreciated by detailing the vicissitudes that characterized its his¬ 
torical development. 

Although mental disorders which were associated with or were 
secondary to combat had been noted by military surgeons prior to 
World War I, their great frequency during this conflict made neces¬ 
sary the first serious medical effort to salvage the large manpower 
loss that was produced. Effective treatment was gradually developed 
by the trial and error method. Early in World War I, the British 
and French medical services became aware that the location or level 
in respect to the battle front where therapy was given was of crucial 
importance. When mental casualties were evacuated to rear hospi¬ 
tals, resistance to improvement was the rule. Symptoms became fixed 
and chronic disability resulted. This was in sharp contrast to the 
striking results obtained in or near the combat zone, where 60 to 75 
percent of acute war neuroses were restored to full duty by brief 
|»eriods of therapy that did not exceed 7 days. It was further estab¬ 
lished that best results were obtained by simple treatment methods 
that included rest, food, encouragement, suggestion and persuasion. 

The entry of the United States into World War I found the Amer¬ 
ican medical service fully aware of the British and French 
experiences with the war neuroses and prepared to apply the prin¬ 
ciples of forward psychiatric treatment. Logistical difficulties 
hindered their early efforts but steady progress was made toward 

•I'rMwtwl IS March 1953, to th« 8>ui>oalum on Btreoa, Army Modlcal Sorvtca Oradvatc 
School, Walter Rrcd Army Medical Center, Washington. D. C. 
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instituting an effective psychiatric program, which in the 
latter months of the War contained the following three levels of 
treatment: (1) therapy of mild cases in the combat zone by division 
psychiatrists; (2) close support for psychiatric evacuees from the 
combat zone by provisional neurological hospitals situated at field 
army level; and (3) social neuropsychiatrie base hospitals located in 
the forward communication zone that provided the more prolonged 
treatment needed in r «re or resistant cases. 

American psychiatrists confirmed and extended the concepts and 
methods developed by their allied colleagues. Together with many 
of the British and French psychiatrists, they ;ame to consider war 
neuroses as primarily a psychological disorder and discarded the 
organic theories of causation that were contained in the term “shell 
shock.” Supporting the psychological concept were the following ob¬ 
servations :(1) the rarity of war neuroses among the wounded and 
prisoners who had also been exposed to mechanical shock or blast; 
(2) the fact that severe brain and spinal cord injuries were not ac¬ 
companied by symptoms similar to those of “shell shock” in which 
injuries of a lesser degree were assumed; (3) the clinical resemblance 
of war neuroses to civilian neuroses in which the element of injury 
was lacking; and (4) the rapid improvement following brief psycho¬ 
logical treatment at forward areas. All allied observers agreed that 
war neuroses provided escape from an intolerable situation which 
wounds solve happily for most men. This explained the mild exhil¬ 
aration so often seen among the wounded. American psychiatrists, 
in particular, emphasized the concept that battle stress acted upon 
the total resources of the combat participant. They saw mental 
breakdown in battle as a failure or decompensation of resistance 
forces that sustain the soldier against the various situational 
traumata of combat and they identified the major elements of this 
defensive system to be individual personality traits, physciai 
group loyalty and leadership. 

The American psychiatrists stressed and elaborate«! another basic 
principle of combat psychotherapy in addition to the previously men¬ 
tioned level of treatment and brief simplified methods. They be¬ 
lieved that the creation and maintenance of a proper therapeutic at¬ 
mosphere in the treatment environment which aimed at stimulating 
and maintaining what was conceived to be an inherent desire of 
patients with war neuroses to return to their combat units. This 
emphasis upon fostering positive motivation through milieu therapy 
arose from observations of the gain in illness manifestations so prev¬ 
alent in the combat zone and a belief that persons in the earl« stage 
of war neurosis were highly suggestible and thus readily swayed by 
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various environmental influences. In establishing a proper thera- 
j>eutic atmosphere, the attitmle displayed by the psychiatrist toward 
patients was considered of primary importance; but also deemed 
vital for success was the need for all other personnel in the treatment 
facility to consistently convey a similar attitude by their maimer, 
speech and behavior. 

Following World War I the manifestations and problems of the 
w ar neuroses took on an entirely different aspect. The fluid reversible 
acute psychiatric casualties were replaced by chronic neurotic syn¬ 
dromes that either represented a continuation of the combat break¬ 
down, were a recurrence of a wartime neurosis, or arose in individuals 
who had no record of previous nervous disability during the war. 
The neurotic war veteran separate«! from the dynamic elements of 
the combat situation seemed to have combined or integrated battle 
trauma with the neurotic elements of personality to form a fixed 
psychological disorder which reacted to usual difficulties as if they 
were battle stimuli. In effect, they fought the battle of civil life 
with the wartime symptoms of tension, noise sensitivity, explosive out¬ 
bursts of rage, helplessness and battle nightmares. Observers were 
impressed by two features of the chronic war neuroses. First was the 
ubiquitous gain in illness mechanism that was tenaciously used by 
most patients. Second was the severe intrapsychic crippling that ap¬ 
parently operated in all spheres of endeavor. It seemed as if the 
trauma of battle had permanently constricted ego function, much like 
the trauma of early childhood which may produce a limitation of 
emotional development. 

Because of these characteristics the neurotic war veteran pose«! a 
difficult problem in treatment. The total impact of the chronic war 
neuroses upon psychiatric thought was to place emphasis upon intra- 
psychic pathology and to paint a gloomy prognosis for victims of 
psychic battle trauma. This concept all but obscure«! the importance 
of various realistic elements of the combat situation and the more 
favorable recovery prosjavt s of acute psychiatric casualties. 

At the onset of World War II, American medical service was 
curiously unprepared to implement a program of forward psychiatry, 
despite the well documente«! psychiatric experiences of World War I. 
Psychiatrists had leen deleted from assignment with combat divisions 
and there were no provisions made for special psychiatric treatment 
units at the field army level or in the Communications Z«me. Reasons 
for these apparent deficiencies are not clear. Perhaps it was believed 
that war neuroses were a characteristic phenomenon only of the static 
trench warfare of World War I and would not lie produced by the 
rapid movement tactics presumed for World War II. At any rate, 
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the inevitable occurred, The winter and spring battles of the Tuni¬ 
sian campaign in late 1D4Ü and early 194:5 and the first large-scale 
land fighting by American troops brought forth large numbers of 
psychiatric casualties. As in the early phase of World War I, these 
patients were evacuated hundreds of miles to rear hospitals whose 
psychiatric facilities were insufficient to handle the unexpected case 
load. There resulted a fixation of symptoms ami the formation of 
chronic disabling syndromes. Relatively few psychiatric casualties 
were recovered for combat duty and many were evacuated to the 
United States as unfit for further oversea service. 

The dramatic clinical pictures exhibited by the war neuroses at 
rear hospitals in North Africa deeply impressed the early psychiatric 
observers as they so commonly fascinate the newcomer to combat 
psychiatry. Patients appeared overwhelmed by the stress of their 
recent battle experiences and presented many changeable manifesta¬ 
tions of so-called “free-floating anxiety” along with varying degrees 
of personality disruption. Since the florid symptomatology domi¬ 
nated the center of attention, all therapeutic efforts were directed to¬ 
ward their alleviation. Methods of treatment arose that aimed at the 
discharge of anxiety, for it seemed that large quantities of this noxious 
agent were choking the patient's function and were responsible for 
his distressing symptoms. Under these circumstances, the therapeu¬ 
tic principles of catharsis and abreaction were applied in several 
treatment methods, the most common of which •utilized the technic of 
barbiturate interviews to obtain the desired discharge of tension. The 
use of barbiturate interviews in the treatment of war neuroses was 
first introduced by British investigators. It was later elaborated by 
G ringer and Spiegel and became the instrument of choice for the un¬ 
covering and relieving of part ially or completely forgotten traumatic 
battle episodes. Along with the benefits derived from the immediate 
release of anxiety by the process of abreaction, the repressed battle ex- 
jierience was restored to consciousness, thus losing most of its previous 
|M>tential to evoke anxiety. 

Despite the undoubted improvement obtained by the technics of 
catharsis and abreaction in many of the war neuroses, only rarely 
could such patients la* recovered for combat duty. During the abre¬ 
action procedure patients pleaded or insisted that they not be sent 
•*ack to combat. As the therapist participated with his patient in the 
dramatic reliving of battle scenes, he almost invariably identified with 
the distress and needs of the patient and was therefore impelled to 
promise relief from future battle trauma. Thus it seemed that un¬ 
covering or abreaction methods were applicable mainly in severe or 
resistant cases where the therapeutic goal was either recovery for non* 
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combat status or the relief of regressive or other grossly incapacitat¬ 
ing symptoms, although some psychiatrists believ jd that these tech¬ 
nics would be more effective if applied earlier, before time and dis¬ 
tance had caused a fixation of symptoms. However, another thera- 
peutic approach was l*eing made during this period. In the spring of 
1943, Hanson and Tureen, working at a forward evacuation hospital 
with fresh peychiatric casualties, were able to restore 50 percent of 
their received patients to combat duty by a 4-day period of rest, food 
and encouragement, and thus re-established the value of the treat¬ 
ment methods that were developed in World War I. 

The foregoing ixfieriences of the North African Campaign clearly 
indicated the need for improving existing psychiatric facilities for 
the next combat phase. Accordingly, during the Sicilian Campaign 
that began in July 1943, psychiatrists were assigned to all evacuation 
hospitals and a special neuropsychiatrie hospital was established at 
Bixerte, North Africa. However, the evacuation hospital psychiatrists 
could not function effectively because battle casualties and disease oc¬ 
cupied almost all of their available beds and caused the evacuation 
of most mental casualties to the special psychiatric unit at Bizerte. 
Although patients were received at this hospital within 24 to 48 hours 
after their breakdown, a disappointing number, approximately 15 
percent, were salvaged for combat duty. Again, barbiturate inter¬ 
view technics caused varying degrees of improvement but rarely pro¬ 
duced sufficient recovery for combat duty. Indeed, any therapy, 
including usual interview methods that sought to uncover basic emo¬ 
tional conflicts or attempted to relate current behavior and symptoms 
with past personality patterns seemingly provided patients with logical 
reasons for their combat failure. The insights obtained by even such 
mild depth therapy readily convinced the patient and often his thera¬ 
pist that the limit of combat endurance had been reached as proved 
by vulnerable personality traits. Patients were obligingly cooperative 
in supplying details of their neurotic childhood, previous emotional 
difficulties, lack of aggressiveness and other dependency traits, or any 
information that displaced onus for the current combat breakdown to 
remote events over which they had no control and therefore could not 
be held responsible. 

The difficulties encountered in recovering patients for combat duty 
and the passive dependent character structure so readily displayed in 
most cases at this level of treatment influenced many of the psychia¬ 
trists, including the writer, to place undue emphasis upon predisposi¬ 
tion or personality as a major étiologie agent in the war neuroses. The 
well known formula, “stress plus personality equals reaction,“ was 
seized upon to provide a simple rational basis for explaining the cause 
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of psychological breakdown in battle. It became a familiar World 
War II theme that everyone had his breaking [wnnt, depending upon 
the amount of battle stress inflicted and the degree of individual 
vulnerability. 

Unfortunately, the stress personality concept tended to produce a 
defeatist and fatalistic approach to the problem of the war neuroses. 
From a practical stand|K>int neither the amount of external trauma 
nor the strength of various personality constituents can lie measured 
with the accuracy required for the operation of the stress personality 
formula. Even if external s’tress is equated with the number of com¬ 
bat days experienced, it would be necessary to differentiate the various 
types of combat. But even more important are the many imponder¬ 
able elements of battle, such as an inspiring leader, a strong buddy, 
group unity, and the quality of communication and physiological 
status, all of which complicate any measurement of external stress. In 
estimating personality one faces even greater difficulties, for the only 
source of information, the patient, too readily accents past inadequacies 
and problems in an effort to explain both to himself and others that 
the reasons for his current failure stem from remote or past causes 
which are beyond his control. When the incomplete quantitation of 
external stress is considered with the imperfect data of personality, it 
becomes evident that any practical utilization of the stress personality 
equation is misleading, even though such a concept may be basically 
correct. 

In retrospect, the adoption of such a simple operating viewpoint 
during this period can be understood when it is realized that the psy¬ 
chiatrists present were remote spectators of battle rather than forward 
observers. They possessed no first-hand knowledge of defenses suc¬ 
cessfully employed by combat participants but only saw and heard 
from their patients highly personalized and exaggerated accounts that 
emphasized the horrors of war and the personality inadequacies to 
withstand such external stress. It should be stated, however, that the 
psychiatric personnel assigned in North Africa and elsewhere in the 
theater were not satisfied with the results of their efforts. They were 
aware that the level in which they functioned made impossible the use 
of one of the basic tenets of combat psychotherapy, namely, that the 
liest results of treatment are obtained in or near the battle zone. 

An opportunity to expand and improve the psychiatric program 
came in November 1948, when a psychiatric treatment unit was estab¬ 
lished in the Fifth Army, which was then slowly fighting its way up 
the Italian Peninsula against strong opposition. This was a provi¬ 
sional field type medical facility to which psychiatrists were added. 
It was located at evacuation hospital level and permitted psychiatrist« 
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tobeconio arquiiinted with some of the enviroTimental conditions under 
which men fought. ' f u.her iîn|H*tiis to the psychiatric effort oc- 
nirred in Deceir1 when the War Department authorized the 
asidgnment of vision psychiatrists. They became operational in 
January 194 and thus were reestablished the three levels of psychi¬ 
atric treatm it that had existed in World War I. With psychiatrists 
functioning within the divisions and in the Army area, pertinent ob¬ 
servations and reliable «lata concerning the combat situation were made 
available. As a result, it became more and more clear that psychologi¬ 
cal breakdown in battle was not, a simple phenomenon, but rather a 
complex resultant of mnltijde physical and psychic forces that struggle 
for emotional control. Of spei'ial significance was the growing aware¬ 
ness that the stimuli of battle itself evoked a defensive process that 
sustained men in combat. This mechanism has its origin in the fact 
that the lonely, fearful battle environment fondes individuals to join 
together for protection and emotional support. As they continue to 
fight and survive together, what began as mere instinctive huddling 
is crystallized into a powerful emotional bond of love and concern 
for comrades that deflects fear from the self and creates a compelling 
internal motivation for remaining with or rejoining the combat group. 

The recognition of this sustaining mechanism, termed group identi¬ 
fication, made it possible to understand the favorable results obtained 
by simplified brief forward psychiatric treatment. The acute phase 
of combat psychiatric breakdown is an amorphous and reversible con¬ 
dition due to a temporary disruption of the individual’s defenses. 
As noted in World War I, such cases are highly suggestible because of 
a struggle between two conflicting desires, one of which motivated by 
the ties of group identification insists on rejoining the combat unit, 
while the other driven by fear for the self, seeks withdrawal from the 
painful battle situation. Brief treatment in the combat zone suc¬ 
ceeds because time and distance have not yet dimmed the powerful 
inner devotion to the group, whereas evacuation to a safe and com¬ 
fortable rear hospital reinforces the demands of self-preservation. 
Simple methods of psychotherapy that stimulate and encourage posi¬ 
tive feelings for the group are far more efficacious than any complex 
or time-consuming treatment which inevitably promotes self-needs 
and brings forth dependent character traits. The benefit of a proper 
therapeutic atmosphere or milieu therapy is also understandable as a 
further step toward influencing the attitude of patients in the direction 
of group motivation. 

In essence, the repeated success of brief forward psychiatric treat¬ 
ment demonstrated the need for repressive or suppressive therapy 
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rather than uncovering technics, for it became clear that the goal 
of treatment for the purpose of return to combat duty was the restora¬ 
tion of previous defenses instead of attempts to alter or reorganize 
[»rsonality structure. Based upon the foregoing considerations, there 
were evolved in the latter half of World War II various intradivi¬ 
sional treatment regimens which contained measures for the relief of 
physical factors, such as food, sleep and rest, combined with brief 
therajveutic interviews that weie directed almost solely at the feelings, 
exjieriences and attitudes of the patient in regard to the combat situa¬ 
tion. Usually, only superficial technics were employed, which included 
ventilation, reassurance, persuasion and firm suggestions to the patient 
that he would rapidly improve and in several days lie ready to rejoin 
his combat unit. The treatment facilities were simple tent units in 
which was provided a tlieraj»eutic atmosphere, implying to the pa¬ 
tients that combat exhaustion was a logical and rational consequence 
of battle wear and tear and required only a short {>eriod of recupera¬ 
tion and relief from battle to produce recovery and return to full 
duty. Patients deemed unsuitable for combat duty were evacuated 
to the second level of psychiatric treatment at Army level. Here, 
similar therapy methods were instituted, but usually the goal of treat¬ 
ment was salvage for noncombat duty. Not infrequently the previous 
defensive mechanism of group identification produced guilt reactions 
w hich required special handling by discussion and reassurance. In 
such cases, as in many others, the insistence of the psychiatrist that 
the patient perform noncombat duty was a necessary therapeutic 
measure to counteract feelings of failure and loss of self-esteem that 
continue symptomatology and more or less plague most psychiatric 
casualties who are evacuated out of the war zone. 

The end of WTorld War II found Army psychiatric facilities oper¬ 
ating at a high level of effectiveness and in the process of investigating 
efforts to further improve the psychiatric program. 

The lessons of combat psychiatry learned during this conflict were 
not forgotten in the postwar period. Through appropriate regula¬ 
tions, training manuals and other official military publications, the 
principles and methods of World War II field psychiatry were incor- 
I»orated into the doctrines and dogma of Army Medical Service. Bene¬ 
ficial results from this preparatory work were soon demonstrated, 
for, despite the abrupt onset of the Korean campaign on 25 June 1950, 
division psychiatry became operational within 6 to 8 weeks after the 
beginning of hostilities. By October 1950, three levels of psychiatric 
treatment were established and both the methods and effective per¬ 
formance of psychiatry in the latter half of World War II had been 
duplicated. From this point, further gains in combat psychotherapy 
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weto achieved mainly by a displacement forward of the treatment 
site for mild psychiatric casualties to the battalion and regimental 
level. It had long been suspected that the simple technic of forward 
psychiatric treatment could Ire adequately {»erformed by general medi¬ 
cal officers if they were properly indoctrinated in such a function. 
This utilization of battalion and regimental medical officers as front¬ 
line psychiatrists was gradually implemented, beginning in Decem¬ 
ber 1950. Under this plan the division psychiatrist functioned more 
as a consultant and less as the treatment specialist to whom all psy¬ 
chiatric problems were evacuated. He regularly visited all battalion 
aid stations and regimental collecting points in order to instruct in 
methods of combat psychotherapy and assist in the evaluation of 
doubtful cases. Treatment at the battalion and regimental level was 
limited to mild cases in which the patients could la* returned to duty 
within 24 to 48 hours. Those with more severe cases were evacuated 
as previously to the division psychiatric unit, located in one of the 
clearing company platoons. The advantages of the more forward 
psychiatric program were immediately apparent, not only in increased 
number of soldiers recovered for combat duty, but in the lessened 
anxiety of patients who were returned to their unit by this method. 
Treatment at the more forward level preserved to a greater degree 
the all-important emotional ties with the combat group and nullified 
the inevitable gain of illness that wras stimulated by evacuation to 
the safe clearing station, even though this facility was situated within 
the division and technically, at least, within the combat zone. It 
should be realized, however, that psychiatric treatment at battalion 
or regimental level is not a practical procedure during withdrawal 
or other unfavorable tactical situations. 

Another development of psychiatric interest involved the reclaim¬ 
ing for combat duty of earlier psychiatric casualties in the Korean 
campaign, who had been assigned to noncombat positions in Japan. 
All such cases were reevaluated after 3 or more months of such lim¬ 
ited assignment. Approximately 40 percent were considered suffi¬ 
ciently recovered to warrant their return to combat duty. Relatively 
few instances of recurrent disability were noted. Perhaps the appar¬ 
ent favorable result was secondary to rotation, since combat status 
gave increased credits toward this goal. However, many observers 
received a distinct impression that many of the individuals concerned 
more or less welcomed an opportunity to regain the self esteem that 
had been lost since their removal from the combat group. 

The frequent changes of division psychiatrists in the Korean cam¬ 
paign due to various types of rotation crystallized another basic prin- 
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ripie of combat psychiatry that was noted in both World War I and 
World War II. This concerned the emotional reactions and attitude, 
of the psychiatrist who deals actively with acute psychiatric casualties. 
It had been previously observed that the insecurity of psychiatrists 
in the handling of patients noticeably lessened as they moved from 
a rear assignment to one in the combat zone. Moreover, with con¬ 
tinued function in forward areas there was even further increased 
efficiency in his management and treatment of psychiatric cases. Part 
of this improvement undoubtedly stems from the practical experience 
obtained and a greater knowledge of the combat situation, which 
allows for an increased skill in discriminating between disabling 
symptoms and mere complaints. However, many of the young psy¬ 
chiatrists involved strongly felt that the greater security that fol¬ 
lowed continued function in the forward zone was due to an alteration 
of their attitude toward patients. Most newcomers to combat psychi¬ 
atry and those psychiatrists who operate in rear areas are prone to 
identify with the needs and wishes of the patient. They were there¬ 
fore readily made insecure when deciding that a patient was fit for 
return to combat duty, even though aware from a technical and in¬ 
tellectual standpoint that such a decision was correct. Because of 
anxiety from over-identification and from conscious feelings of guilt 
for the seeming responsibility of sending a patient to hazardous duty, 
the psychiatrist vacillated in his clinical judgment, which impaired 
his usefulness. But as the psychiatrist worked in the combat zone, 
observed men who adjusted to battle situations, noted the usual dis¬ 
comforts of combat participants and decreased bis own feelings of 
guilt by participation, an inevitable emotional reorientation occurred. 
The division psychiatrist became identified with the welfare of the 
group rather than with the wishes of the individual. With this change 
the psychatrist loses anxiety and guilt when making decisions lie- 
cause he becomes convinced that it is for the best interest of the indi¬ 
vidual to rejoin his combat unit, for in no other way can the patient 
regain confidence and mastery of the situâtioi. and prevent chronic 
tension and guilt. This attitude of the division psychiatrist, due to 
participation with the combat group, makes it possible for him to 
assume the traditional psychiatric role as an exponent of reality, 
which insists that the individual continue functioning despite anxiety 
rather than allow withdrawal or a disabling neurotic compromise. 
This attitude of the psychiatrist has a far-reaching effect for it is 
communicated to both medical and line officers of the division and 
serves to diminish the mysticism and high values for helplessness 
caused by psychiatric symptoms. 
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Sum mary 

Effective technics of combat psychotherapy have been evolved 
through experiences gained in World War I, World War II, and the 
Korean campaign. They include the following basic principles: 

1. The location or level where treatment is performed should Ite as 
close to the battle front or combat group as practicable, preferably 
at the level of the battalion aid station. 

2. Best results of treatment are obtained by methods that combine 
simplicity of procedure with brevity of time. Repression and sup¬ 
pressive technics are more effective than uncovering procedures. 

¡i. Psychiatric facilities function more effectively if all assigned 
personnel make consistent efforts to create a therapeutic atmosphere 
which reflects positive motivation. 

4. Success in therapy is largely determined by the degree with which 
the psychiatrist identifies with the needs of the combat group, as 
opposed to participation with the desires of the individual. 
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(ERTAIN STRESSFUL STATES: THEIR MEASURE¬ 
MENT AND THE INFLUENCE OF DRUGS ON 
THEM* 

Henry K. Beecher, M D. 

Background 

Dr Wintern it ï of the National Research Council has said that the 
problem of this age is the problem of stress, but that we don’t jet know 
very much about how to attack it. If Dr. Wintemitx means that the 
stresses of this age are greater than those of most other times, lam 
not at all sure that he is right in the first part of his comment. Surely 
in the early days of New England when every bush held the possibility 
of an Indian lurking there with a tomahawk, when a neighbor could 
testify that you were possessed of an evil spirit and have you hanged 
or burned alive, when more babies died than survived, when death 
came early for nearly all men, surely those times were full of stress. 
Nor can one conclude that stress is necessarily and entirely bad. We 
have only to recall a major thesis of Toynbee, which I discussed in a 
Lowell Lecture on “The Relief of Suffering” : * If I understand his 
meaning correctly, one of the major themes of Toynbee’s Study of Hi»- 
tory is simply that soft countries invariably breed soft men2—and 
hard countries, hard men. It “was only after Adam and Eve had fled 
from their Eden lotus-land that they and their descendants set about 
inventing agriculture, metallurgy and musical instrument«”.* . . 
soil, climate, transport facilities and the rest—it is impossible to deny 
that the original colonial home of the New Englanders was the hard¬ 
est country of all. Thus North American history tells in favor of 
the proposition ; the greater the difficulty, the greater the stimulus”4 

(unless it be overwhelming). Suffering provides stimuli that lead 
either to extinction or to mastery of the difficulties, with either dis¬ 
appearance or growth of the individual or race. There are indeed 
naturalistic justifications for suffering. 

IS Mtr«h I'M, ti. thi* SjinpoRiuin on Str***. Army Medical Service Graduate 
School, Welter Reed Army Medical Center, Weeliloaton, D. C. 

1 Beecher, II K : The Relief of Sufferi«* In ; The Hoapltal In Con témpora 17 Ufe 
Cambridge, Harvard Uuiveraltjr i'reoa. 1«4». pp 70 10T. 

* Herodotua. bk. IX, eh. 122, quoted by Arnold J Toynbee, A Study 0/ fftetory, Somervell 
abridgment (New York Oiford Unlvoratty Preaa, 1»4T>. p 8«. 

1 Toynbee, A. 1., Study of Iftetoey, p. ST. 
• Toynbee, A. 1., Study 0/ fftetory, p. M 
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Within limits, stress may 1» good for the nation and the race; but 
every physician knows that “laudable” stresses easily become evil as 
far as the individual is concerned. Somehow a solution must lie 
found for the dilemma that what is good for the race is bad for 
the individual. In our Western World the individual is getting a 
lot of attention. One need not search very far to find excesses in this 
direction, such as the demands of irresponsible unions, long dole lines 
of able-bodied men and women in prosperous times, and so on. As 
thoughtful citizens we cannot escape a primary concern with such 
matters, but as conscientious physicians and scientists we must put 
as our first problem the relief of stress whenever it causes suffering, 
whenever it harms the individual. 

And now, to come back to the second half of Dr. Wintern it z’s brief 
comment : Do we know how to attack the problem of stress? Surely 
in the 3 days of this Symposion» we have heard much sound and prom¬ 
ising work along this line. If we are going to find ways of lessening 
stress or of relieving it, we have to he able to recognize it. We are, so 
to speak, in a descriptive phase. Some stresses we can recognize 
fairly well, but we are far behind the morphological pathologist who 
neatly describes his specimen in terms of color, consistency, weight, 
shape and surface area. In the field of stress we are only beginning 
to measure. Selye and his alarm reaction, the work of Thom, our 
own work in quantifying subjective responses, the papers of this Sym¬ 
posium—these and others are all essential components of an eventual 
description of stress. Before treatment and healing can come in any 
satisfactory way, there must be accurate recognition. The com¬ 
ponents of early recognition are a knowledge that gives the power to 
describe and measure. 

Boundaries of this Field 

For a number of years we have had a keen interest in subjective 
states. So far we have worked in a quantitative manner with some 
27 such subjective states. In a practical sense the most important of 
these are pain" (Denton, Keats, Lasagna), nausea, euphoria 
(Lasagna). We have also been especially concerned with two phe¬ 
nomena which are closely related to and greatly influenced by sub¬ 
jective considerations, cough (Devloo, Gravenstein) and sleep (Bra¬ 
zier). In still another group of related studies we have dealt with 
matters of judgment, discrimination, memory (Goodnow, von Fel- 
singer). These conditions of course are the consequences of many 

• AMurtat** In thl* wert ar» liai «•a Hironoloflrally ln parrntlHw*. RofarmeM, ln •« far 
aa th« work la tnihllxhoil, ar« firm In the paper on "Riperlmental pharmacology and 
meajuiremmt of the «objective reeponae," referred to below. 
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forcas. Because of the imponderable nat ure of these highly important 
states, quantification can 1m* introduced only if dynamic situations are 
available or can legitimately l>e created. Just as quail in a thicket 
may lx1 invisible to a hunter until they move, so change in a subject ive 
state can be used to appraise it. For example, pain is measured as it 
is relieved, in terms of its relief. This is, to lx* sure, indirect, but no 
more so than the determination of the acidity of a solution by how 
much standard alkali it takes to neutralize it. We have produced 
change in subjective states by the administration of drugs. And for 
a number of years we have been concerned with understanding and 
establishing the nature of the controls that are necessary for sound 
work in this field.* 

Experimental pharmacology in the past has dealt largely with 
phenomena that can be measured objectively in response to drug ad¬ 
ministration, with changes in heart rate, rises or falls of blood pres¬ 
sure, neuromuscular action, and so on. Such experimental studies 
have usually been carried out in animals, and the basic controls have 
been observed in most casts. On the other hand, relatively little atten¬ 
tion has been given to the nature of the controls that are essential in 
order to elicit true and clear information concerning subjective 
responses to drugs. 

Subjective responses reflect stress. The definition of stress as the 
state resulting from the action of external forces has never seemed 
to me to be a very good definition even in the physical sense. When 
we adapt this word to use in describing a condition of the mind, we 
are obliged to add that it is a consequence of internal as well as external 
forces. The internal state on which stress is exerted certainly in¬ 
fluences the result. Stress influences mood, and the preexisting mood 
influences stress, and so on. 

Our own field of interest and of competence in the study of stress 
is quite specific and quite limited; namely, measurement of the effects 
of certain drugs in certain stressful situations. It seems clear that 
dependable advances in this particular axpect of the stress problem 
can come only through tedious and painstaking effort of the kind I am 
about to describe for you. First, however, it will be necessary to 
consider where material can be found for such work. 

The General Honpital a* a Rich Source of Material for the Study of 
Streu ful Staten in “NormaT' Individual* 

Of the three sources of know ledge—observation, experimentation 
and reasoning—observation has been the principal source of learning 

* Rc*pli#r. n K . K*ft#rlmental phariuarolofj' and mimaurtmant of tbo aubjartiaa rtotraan». 
SeUmtm, JSS2. lit: 1*7-162 
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within the hospital. Henson in jj; of course has not been neglected; but 
reasoning comes into a luxuriant flowering only w hen experimentation 
has risen to a ready important place. In an elementary sense, every 
time a physician prescribes a new drug or uses a new dosage of an old 
one he is experimenting. I am not speaking at the moment of this 
often empirical, hit-or-miss pursuit of information, for so many 
centuries a {»art of life within the hospital. I wish now to speak of 
the use of man as an e.\|ienmental animal, where he will lie the mle 
source of necessary «lata, where experiments ujhui his ImmIv and his 
mind must be far more thoughtfully and carefully planned than animal 
exjieriments generally are, because this subject is not expendable, 
liecause blunders here will lead to a limitation or even a loss of man 
as a subject. And in this loss certain areas of knowledge can be sealed. 

We know a great deal about what can be learned from animals as 
experimental subjects. In general, we know how to surround such 
studies with the proper controls. Is it too extreme to say that we 
knowT little aliout how to utilize man as an experimental subject? I 
suppose this is too strong a statement when we limit it to studies of 
objective phenomena which are apparent to another individual, phe¬ 
nomena which can be mechanically recorded such as physical signs 
for which we already have yardsticks of proved value. Nevertheless, 
wTe do not yet know well how to utilize man as a subject in the area 
of subjective phenomena. Subjective phenomena are symptoms; they 
are sensations within the pat ient which can lie transmitted to another 
only through a cooperative statement by the individual exjteriencing 
them. In this area man is not merely the animal of choice, man is 
the animal of necessity. 

If we are to understand the mind of man—and no one in this room 
needs to be informed as to the importance of such understanding not 
only in dealing with mental health and disease, but also in dealing 
fully with physical health and disease—we shall have to develop dé¬ 
fendable yardsticks in the elusive field of subjective responses. We 
have already learned that the mathematician is essential here. The 
mathematician must enter the hospital if the field I am discussing is 
to grow, not just to grow soundly, but to grow at all. 

You may say, of course, sound experimental design is necessary, 
but why emphasize the importance of the mathematician within the 
hospital ? The answer is quite simple : much of the subject ive response 
material we are concerned with exists only inside the hospital, or at 
least only within the sick room. We have learned already that to 
study most of the problems of pain, for example, we must use pain of 
pathological origin. We are learning that to study even a quasi- 
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subjective matter like cough we must use cough that originates in 
disease to find out which agents will suppress it. Our work on the 
measurement of euphoria, the effects of drugs on euphoria, and the 
relationship of personality type to the jaiwer of chemical agents to 
produce euphoria, has im[M>rtant meaning only in the presence of 
severe stress, stress found generally within the hospital. I suspect 
that in time we shall U* able to make some very broad generalizations 
as to the essential use of “real” (pathological) phenomena as opposed 
to contrived (experimental) material. 

Tin point I am working toward is that the hospital provides a vast 
amount of such material, material quite different from that obtainable 
anywhere else, material which can be utilized to make basic (and I 
use the overworked term in a fundamental sense) advances in the basic 
sciences of physiology and pharmacology and neurophysiology as 
well as in the fields of psychology and psychiatry, to name a few 
places. 

A moment ago I spoke of the difficulties we have had in trying 
to study certain stressful states, pain and cough experimentally. 
Large doses of morphine, doses which are highly effective in de¬ 
pressing pain of pathological origin, are completely ineffective in 
treating the much milder pain of experimental origin. The same 
apparently is true in current work on cough and antitussive agents. 
Is it true of stressful states in general? I do not know. But I do 
know that any investigator who makes an easy assumption that 
what he learns from experimentally contrived stress is directly ap¬ 
plicable to naturally occurring stress is heading for trouble. 

The sick bed with all of its implied threats against earning power 
and economic security, against health, against the pleasures of life, 
against life itself—these things cannot be adequately reproduced 
in the laboratory. I suspect this fact also holds in less self-evident 
stressful situations. 

One need not neglect all experimental stress, of course; some of 
it may have validity. The situation is a tricky one. My plea is that 
wherever jjossible naturally (i. e., spontaneously) occurring streams 
be used for study. 

/1 n Example ta Indicate the Type of A pproach Utilized in emr Current 
Studies and the Degree of Précision Obtainable ITi'/A Adequate 
Controls 

In the course of our work on pain as a stress-producing and stress¬ 
ful state we set ourselves the problem of testing the degree of precision 
obtainable with our methods. The technics employed and the neces- 
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sary controls arc described elsewhere1 In short, we had a disinter¬ 
ested party prepare two series of unknown solutions, six in each series. 
The problem was to find which solution in one series was nearest the 
equivalent of the other in pain-relieving power in man agai.ist pain 
of pathological origin. Unknown to us at the time, morphine was 
used in both series. The Husks of one series all contained 10 mg. 
morphine per ml. of solution. In the other series, varying concen¬ 
trations of morphine were contained in the several flasks. (See table 
and graph.’) In the end we found that we had equilibrated 10 mg. 
morphine against 10.8 mg. morphine, an 8 percent error. When a 
statistical study is made of the regression lines involved, the error 
is found to total 10 percent. Thus, with the proper controls, one can 
deal with subjective responses about as accurately as with objective 
phenomena. 

Because of the limitations of time for this presentation this example 
will have to suffice. Comparable data could be provided from work 
in progress on cough, on the persisting effects of barbiturates in small 
dose as they impair the mind, and on euphoria, 

7 Keat*, A. 8., IWolwr. H. K., and MoalelltT, F., Meaauremant of iiathologlea) (min In 
dlitlncti'in to *'X|x'rlnicnrnl pain. 3. Appl l'hyaiol , 19B0,1: 35 44. 
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Table I Analgesic Patency of Morphine at Various Dose Levels R'/ii’n Treated as 
an Unknown 1 

Number 
<rf 

pill, trots 

Unknown Drug (Morphin#) Morphin« Unknown 
minus 

morphine 
rrlirf 

(prwent) 
Do*« mg 

prr 1«) 
poumli 

Total 
dour* 

Rrlirf 
flours 

frrrrnt 
rrlirl 

Dow mg. 
prr 15¾ 
pounds 

Total 
flows 

Rrlirf 
doses 

Forcent 
rrlief 

32 ..... 
32 .... 
38 
34 ..... 
36 .... 
30 

0* 
5 
8 

10 
12 

15 

54 
40 
49 
49 
55 
42 

27 
30 
36 
36 
39 
35 

50. 0 
61 2 
73. 5 
73. 5 
70. 9 
83. 3 

10 
10 
10 
10 
10 
10 

54 
49 
49 
49 
55 
42 

45 
40 
37 
38 
38 
31 

83. 3 
81. 6 
75. 5 
77. 6 
69. 1 
73. 8 

- 33. 3 
- 20. 4 
-2 0 
-4. 1 
+ 1.8 
+ 9.5 

1 From Keats, Beecher and Moateller, loc. eit. 
1 Saline solution. 

Summary of Established Principle» and Practices 

The principles and practices that have been established are few, and 
in several instances they may seem obvious to the casual observer. 
That they have not been obvious to the majority of individuals work¬ 
ing with subjective responses can 1» demonstrated by examining 
many reports of investigations in this field. In summary, here are 
the principles and beliefs involved and the unquestionable essentials 
for most work of this kind. 

1. Subjective responses are the resultant of the action of the original 
stimulus and the psychic modification of that stimulus. 

2. Man is the essential experimental subject for a definitive answer 
to questions in this field. 

3. The investigating staff is constant during any given series of ex- 
periments. 

4. The “unknowns” technic is employed throughout. The agents 
tested and the time relation in which they are tested are unknown, 
not only to the subjects, but to the observers as well. This requires 
the use of placebos, also as unknowns. 

5. When a new agent is to be compared with the agente of past 
experience, and this is nearly always the case, a standard of reference 
is required. (Morphine in standardized dosage is used as the standard 
for analgesics, etc.) 

6. Randomization of new agent, placebo, and a standard of refer¬ 
ence is essential. 

7. Significant comparison of side actions of agents can be made 
only on the basis of doses of equal strength in terms of their primary 
therapeutic effect. 
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8. Mathematical validation cif a supjHJ«*d difference in effectiveness 
of two agents is necessary. 

9. 'Flic* subjective effects of drupe can 1h* quantified accurately and 
rapidly in certain situations only when placebo reactors are screened 
out. 

10. Appraisal in this field requires, when the effectiveness of a given 
agent is to be determined, a dynamic state, a change in raqronse to the 
use of the agent. 

Matters for Farther Study 

The following unproved “principles’’ can be indicated as questions 
as well as any other way. There will lie partisans for and against 
each. A good deal of evidence, not yet conclusive, can be marshaled to 
give an answer to each question. 

1. Can the intensity of any of the subjective responses referred to 
here be satisfactorily quantified? The answer seems to be “yes” 
for pain.8 If it can be, which factors predominate in irfluencing 
intensity: the original stimulus, the reaction to it (psychic modi¬ 
fication), or both ? 

2. Can one generalize that maximum subjective effects are produced 
rather early by the effective agents and that no real increase in effect 
is produced by increased dosage? (Example: morphine produces 
nearly its maximum pain-relieving effect at about the 8 mg. dose. 
The dose-effect curve breaks sharply at this point. Larger doses will, 
at great risk, produce anesthesia and unconsciousness, but these effects 
are beyond analgesia.) We are checking this for cough and for 
euphoria. 

3. What is the usefulness of animals for the study of subjective 
responses to drugs, except as screens for organic toxicity ? The ques¬ 
tion of the validity of animal screening methods has enormous im- 
portance to manufacturers. 

4. What is the place of subjective responses that are produced ex¬ 
perimentally as opposed to those that arise in pathology ? We must 
determine whether, as seems likely from a study of pain and of cough, 
subjective responses arising in disease are mandatory for all studies 
that deal with the therapy of the subjective response. We do not 
yet know how inclusive this requirement is. 

5. How does the essential nature of the real situation differ from 
the experimental, or contrived, situation? It is difficult to overem¬ 
phasize the importance of studying naturally occurring stress. It is 
doubtful if it can be soundly contrived in an experimental laboratory. 

* ftoeftirr. H. K., A lUfthiHl for quantlf}Inv the Intrnult; of twin. In pmn. 
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Conclu Hums 

WV have shown what .onditions are necessary for |»ro|ier evalua¬ 
tion of a numlier of drugs the therapeutic effects of which are sub¬ 
jective, and we agree they are complex and exasperai ¡ugly time-con¬ 
suming. We wish it were not so annoying as it is to fulfill the 
necessary conditions. 

Tedious as these conditions are, we insist that they are not more 
costly than the empirical method. Actually they are far less so. 
They do permit accurate results to lie arrived at more rapidly than 
did the old-fashioned method of simply distributing drugs to prac¬ 
tically everybody and gradually, by trial and error, arriving in 
decades or centuries at an approximation of the truth. 

To take an example, after all the centuries morphine (or opium) 
has l»een used, “common sensein this country has arrived at a dose 
that is twice as large (15 mg.) as the one that gives essentially maxi¬ 
mum pain relief (8 mg.) when used for pain of ordinary intensity. 
It is true that in the common-sense method the cost of the evaluation 
is borne not by the manufacturer but by the public. It is also true 
that in the case of morphine (opium) the correct result was ap¬ 
proximated in hundreds of years. I believe we can and should do 
better than this. 

There is a great field for study here, but it is a field where there 
are many obstacles : legalistic« to hamper the investigation; ignorance 
of the relationships between chemical constitution and biological ac¬ 
tion to slow him down; chance or coincidence to be forced into the 
open only by intricate and laborious statistical methods. Painstak¬ 
ing and tedious work is necessary. It is a costly field, but one that 
promises to yield on cultivation an astonishingly rich harvest. A 
sound attack on stress and on certain stressful situations requires 
that we work in quantitative terms. Our therapeutic measures can Ire 
only empirical until measurement is added to description. This ad¬ 
dition rounds out the pattern that has lieen common to the growth 
of all science. It is essential in the study of stress. 



SYMPOSIUM ON STRESS 

THE EXPERIMENTAL EVOCATION OF STRESS1 

Daniel H. Funkenstein, M. D. 
Stanley H. Kino, Ph. D. 
Margaret Drolette, B. A.2 

Attempts to screen out individuals who are prone to break down 
under the stress of combat have teen a concern of various branches 
of the Armed Forces for a long time. A great deal of experimental 
work utilizing various psychological technics has teen carried out in 
an effort to establish measures which would be predictive of success 
or failure in the handling of stresses incidental to military service, 
with particular emphasis upon combat. Although psychiatric inter¬ 
views, psychological tests, performance tests, physiological testing, 
anthropological measurements, and many other methods have teen 
tried, none has as yet proved to be a very fine prognostic agent. 

As pointed out by many investigators, one of the problems in this 
particular area is that “breakdown during combat stress” is a product 
not only of the individual’s own proneness to break down, but also 
of the severity and quality of the external forces to which he is ex¬ 
posed. It is obvious that no screening test may take into account 
external forces such as the morale of the outfit in which the man 
serves, the type of leadership, the quality of the food, the length of 
time that unsupported service is required, the number of casualties 
in his outfit, and other factors making for severity of combat stress. 
Then, too, a basic factor which has to be considered is the type of 
clinical psychiatric picture presented by the soldier when he becomes 
a psychiatric casualty. It is undoubtedly true that breakdowns in 
combat which come within the first few days present quite a differ- 

1 IS March I9M, to the S. mitoKium on Strra«, Army Medical Service Qraduate 
School, Walter Reed Army Medical Center, Waahlngton, D. C. 

Prom the Department of Paychlatry, Harvard Medical School, the Department of Social 
Relations, Harvard University, and the Department of Biostatlatios, Harvard School of 
Public Health. 
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from the Supreme Council, 83rd De«ree, Scottish Rite, Northern Masonic Jurisdiction, 
U S A., through the National Association for Mental Health. 

Grateful acknowledgement Is hereby entended to Harry C Solomon. M. D , Robert R. 
White. Ph. D , Hugo Munch, M D . DR P H , Jane Worcester, DR P. H . and Thomas 
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eut clinical syndrome than those which come after prolonged ardu¬ 
ous stress. We do not have a clear picture of the various syndromes 
which occur in combat, so that proneness to the different types of 
“breakdown” might lie studied. Some of the reactions are un¬ 
doubtedly a lighting up of anxiety neurotic react ions in basically neu¬ 
rotic personalities. One of the things that the first author noticed 
in his work in the South Pacific was that the majority of the reac¬ 
tions which occurred later in tours of combat seemed to lie closely allied 
to what we know in civilian life as depressions. The Rorschach 
studies of Ax and Alexander (ref. 1) on flying personnel in the 
Eighth Air Force would bear this out. A person who was prone 
to a depressive reaction during stress would be a much different per¬ 
son from an individual who was apt to have a neurotic type of stress 
response. So in studying “proneness” to break down during stress 
we must take these factors into consideration. Despite our incom¬ 
plete knowledge of the types of psychiatric entity seen in the soldier 
who has to be evacuated from combat, and the many external factors 
(the stressor) which bear on him and over which we have no control, 
the individual’s own personality structure is an important factor. 
While basic personality studies cannot supply the whole answer to 
the problem, it should be possible to work out methods of screening 
which could decrease the number of psychiatric casualties by a signifi¬ 
cant percentage. A good review of this subject may be found in a 
publication of the U. S. Air Force School of Aviation Medicine by 
Saul B. Sells (ref. 3). 

On theoretical grounds, it would seem that the use of a laboratory 
siress-inducing situation in which the reactions of a man during strew 
were studied should be a feasible way of understanding his reactions 
when exposed to real-life stress-inducing situations. This carries the 
assumption that his reaction in the real-life stressful Situation will 
lie similar, although in greater degree than that which is observed 
in the laboratory. 

The use of laboratory stress-inducing situations to study individual 
proneness to break down under stress has had but limited application 
in military services. Many stuu'-s have lasen made in laboratories 
of various so-called stress-inducing situations, but there has been, as 
far as I know, no correlation with later emotional difficultiea. The 
Armed Services have used situations which are somewhat similar to 
real-life stresses, but how carefully these have been studied or related 
to later emotional disturbances is not known by us. Among these 
may be mentioned the methods used by the 088 assessment program, 
the submarine escape technic taught at New London, and the urn of 
live firing in the infantry training. 
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In this ialthough their imiMirtanee in legarcl to stress situa¬ 
tions is realized, the theory of frustration and the question of motiva¬ 
tion will not lie discussed. Rather, experimental work illustrating 
the specific problems involved ami the related principles dealt with in 
studying laboratory stress-inducing situations will be dismissed. 

For the past ‘2 years, under the auspices of the U. S. Air Force 
School of Aviation Medicine, Randolph Field, Texas, we have been 
engaged in a research project, the purpose of which is to develop 
laboratory stress-inducing situations which can las used to determine 
those individuals who are apt to develop incapacitating reactions dur¬ 
ing stress. The studies have been carried out with college students 
as subjects. 

The first problem to solve was the development of reliable means 
of inducing stress in the subjects in the laboratory. When we had 
accomplished this, we began studying experimentally the important 
factors related to such situations. The basic research in this held 
had not yet Iteen done, and it was thus necessary to design experiments 
to clarify many different aspects of laboratory stress-inducing situa¬ 
tions. The problem is multidimensional because it is possible to study 
so many of the facets of personality in such a situation. Four of the 
major principles which have emerged from our experimental work 
are the following: 

1. The im[HU1ance of constructing the laboratory stress situation in 
such a way that it can be used as a projective test. 

2. The importance of grading the test on at least three levels, the 
psychological emotional level, the physiological level, ami the per¬ 
formance level. 

3. The importance of repeat ing the laboratory stress-inducing situa¬ 
tion on at least three different occasions. 

4. The importance of good statistical analyses. 

Detteription of the Project 

The project is an interdisciplinary one involving psychiat rists from 
the Department of Psychiatry, Harvard Medical School, Dr. Robert 
R. White, stipervming Ph. I), candidates from the Department of So¬ 
cial Relations, Harvard University, and Drs. lingo Muench and Jane 
Worcester, supervising graduate students in the Department of Bio- 
statistics, Harvard School of Public Health. 

The experimentei studies which will be used to document the above 
four principles were carried out on 70 Harvard College students who 
were chosen at random from the list of juniors. Almost all agreed to 
take part in the experiments. The only requirement was that they 
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were in jíimmI physical health. The croup ranged in age from 20 to 22 
years. Each student received approximately 15 to 18 hours of testing. 
Motivation in the students was good, as we represented authority fig¬ 
ures to them. The project can be divided into two parts: 

1. The study of the subjects’ immediate reactions to laboratory 
stress inducing situations, graded on psychological, physiological and 
lierformance levels, 

2. The study, by means of psychiatric interviews and psychological 
tests carried out under non-stressful conditions, of the basic per¬ 
sonality factors of the subjects, with the object of finding measures 
which will lie predictive of the manner in which the subjects react 
during laboratory stress-inducing situations. 

1. Tht Importance of Comtrvcting the Laboratory Streun Situation 
in Sin k a Way That It Can he ! »> </ an a Projective Tent. When a 
laboratory stress-inducing situation is constructed, it is perfectly pos¬ 
sible to construct one to which almost all subjects will respond in a 
similar manner. For example, if a lion is brought into the room, al¬ 
most everyone will he frightened. If one slaps all the subjects in 
the face, they will practically all get angry. 

Ax and (ireenblatt (ref. 2) contrived one laboratory stress-inducing 
situation whose purpose was to elicit fear in subjects, and another one 
whose purpose was to elicit anger in the same subjects. They were 
successful with the great majority of their subjects in eliciting the 
emotion for which the situation was designed. 

However, we wanted our situations to be such that the reactions of 
the subjects would lx* characteristic of their methods of reacting dur¬ 
ing real-life stresses. In other words, the laboratory stress-inducing 
situations should be such that the individual’s own subjective habitual 
method of responding during stress would be elicited. This meant 
that the stress-inducing situation should not 1* overloaded in the 
direction of frightening or angering the subjects, but should allow 
for freedom of the individual’s own personality reaction to take 
place. Thus, tbs stress-inducing situation should be similar to ma¬ 
terial used in a projective test. 

We have developed two stress-inducing situations: (1) The “prob¬ 
lem-solving” situation, and (2) the “sound machine” situation. 

a. “Problem-Solving” Situation : In this situation the subject« were 
given problems which looked easy but which were difficult to do with¬ 
out pencil and paper. They were not given sufficient time to solve 
them and were chided about their failure to do them correctly. 

h. “Sound Machine” Stress: This was a frustrating situation in 
which stammering was induced. 

ao7 
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The criteria used in determining that the laboratory situations in¬ 
duced stress were that they produced subjective reports of psycho¬ 
logical emotional changes, physiological changes, and decrements in 
performance in the subjects. Both of the above situations satisfied 
these criteria. 

It was first necessary to determine whether or not success had been 
achieved in developing a projective test, that is, that the stress- 
inducing situation induced a variety of responses in the subjects. 
This could be determined by the spectrum of resjamses to the situ¬ 
ation induced in the subjects. Table I shows the psychological emo¬ 
tional responses to the “problem-solving” situation when it was given 
as a first stress-inducing situation. 

Table /. Thu «hoir» the p»ychologicat emotimal r* ipon*et to the “probletn- 
»olvinff’’ »ituation trhtn it tea» given at a flrtt Kreit-inAaHng »ituatUm 

Dominant emotion: anger directed outward_ _ 15 
Dominant emotion: anger directed inward_ 2« 
Dominant emotion : anger directed equally outward and inward... 2 
Equal anger and anxiety_ _ h 
Dominant emotion : marked anxiety _   g 
Dominant emotion: mild anxiety_   1 
No emotion reported _ 3 
Miscellaneous_ 5 

Total_ 70 

Comment 

It can be seen that there was a good distribution of the various 
types of emotional response given by the subjects during the stress 
situation with no overloading in any one direction. Similar spread 
was found in the physiological data and the performance data ob¬ 
tained during the same stress-inducing situation. 

The data obtained in the “sound-machine'” stress-inducing situation 
also showed a wide variation in the types of psychological emotional 
responses, in the physiological changes induced and in the decrement 
in performance scores. 

It can thus be concluded that we have been successful in construct¬ 
ing laboratory stress-inducing situations which were projective in 
fact and which allowed for good discrimination between the subjects. 

2. The Importance of Grading the Tent on Three level«. In grad¬ 
ing each individual’s reactions during stress it was apparent that 
grading upon one [»articular level, that is, psychological, physiological 
or performance level, was not going to yield sufficient information. If 
one graded the subjects on a psychological emotional level alone, only 
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one facet of the personality’s reaction was graded. While such data 
were easy to classify qualitatively, they were difficult to quantify. An 
additional source of error here was that the subject might not report 
his feelings accurately. On the physiological level, data were subject 
to more objective measurements and errors were less likely. If cor¬ 
relations at a highly significant level were established between the 
psychological and physiological data, then one would act as a check 
on the other. The physiology lends itself easily to qualitative analysis 
of patterns and to quantitative analyses of intensity, duration, and 
variance with further a nah es of their relation to each other possible. 
In regard to the performance level, it is a long held hypothesis that 
severe anxiety is disruptive of performance in most individúala How¬ 
ever, some individuals can experience a great amount of anxiety with 
marked accompanying autonomic physiological activity without dis¬ 
ruption of the personality or failure in performance. In marked 
contrast to this, some other individuals, when experiencing mild anx¬ 
iety with mild autonomic physiological activity, will show marked 
disruption of the personality with marked failures in performance. 
Thus the use of performance tests gives important information as to 
how well a man performs during stress, and on a theoretical level 
gives indirect measures of personality integration and may give indi¬ 
cations of ego strength. 

When subjects were graded on three levels simultaneously, immense 
technical problems immediately became apparent. Por example, if 
the subject was interviewed to determine his psychological reaction 
while the physiology was being recorded, the tension-reducing effect 
of speech and the mechanism of speech itself affected both the physi¬ 
ological readings and the psychological responses. The interview’s 
influence on the psychological responses of the subject was also impor¬ 
tant, Doing performance tests in turn had a marked effect on the 
psychological and physiological reactions of the subject*. Despite 
these difficulties, by experimentation we have arrived at methods which 
we feel largely surmount these problems and obviate most of the 
difficulties. 

It would be expected that important correlations would be found 
between the data obtained on these three levels. A few of the more 
important correlations which we obtained were the following: 

a. Correlation» between the psychological emotional re»pon»e» and 
the physiological change« during «tres». Many statistically signifi¬ 
cant correlations were obtained between the type of emotion reported 
by the subjects and the physiological patterns obtained during the 
same stress situation. The physiological measurements of blood pres¬ 
sure and certain cardioballistographic indices were compared on the 
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basis of the emotional responses of the subjects. The physiological 
patterns obtained in the group of subjects whose emotional rcsjamse 
during stress was scored as “anger directed outward away from the 
self'1 were different from those of the group of subjects whose emo¬ 
tional response during stress was scored as “anger diretted toward 
the self.” The physiological patterns obtained in the group of sub¬ 
jects scored as ‘‘anger directed outward away from the self1 were 
also different from the physiological patterns obtained in the group 
of subjects scored during stress as reporting “anxiety.^ These differ¬ 
ences in the four cardioballistographic measures were all statistically 
significant, most of them at better than the .01 level. A comparison of 
the physiological patterns obtained in the group of subjects scored as 
“anger directed toward the self” with the physiological patterns ob¬ 
tained in the group of subjects scored as “anxiety” showed a similarity 
of pattern, except that the “anxiety” group showed a greater intensity 
of response. 

The physiological patterns obtained during stress in the group 
scored as “atiger directed outward away from the self” were similar 
to those which can W obtained by the intravenous injection of nor¬ 
epinephrine in subjects not under psychological stress. The physio¬ 
logical patterns obtained during stress in the groups scored on the 
psychological emotional level as “anger directed toward the self” or 
“anxiety” were similar to those which can be obtained by the intra¬ 
venous injection of synthetic epinephrine in subjects not under psy¬ 
chological stress. 

This work has many implications in that it shows that Cannons 
“Fight-Flight” reaction is separable into different components on 
both a psychological and physiological level, provided the direction 
of emotion is taken into account. Should it lie validated that “anger 
directed outward” is associated with an excessive secretion of nor¬ 
epinephrine and that “anger directed toward the self” and “anxiety” 
are associated w ith excessive secretion of epinephrine, it would have 
important implications for medicine in view of the known different 
physiological effects of the îwro substances secreted by the adrenal 
medulla, especially in regard to the secretion of ACTH by the anterior 
pituitary. 

b. Correlation of memory acoren and the type of emotion experi¬ 
enced during ntreaa. As a test of performance, a memory test which 
was an integral [»art of our testing procedute was used. Memory 
scores were obtained on all of the subjects under non-stressful condi¬ 
tions, and then later during the stress-inducing situations. The dif¬ 
ference in the number of errors in memory made during non-stressful 
conditions and during stress was compared with the type of emotion 
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experienced by the subjects during stress. It was found that a sharp 
increase in the number of errors in memory occurred when subjects 
were scored as reporting “marked anxiety'’ during stress. In striking 
contrast to this, there were fewer errors in memory when the subjects 
were scored as experiencing “ang**r directed outward," "anger directed 
toward the self' or “mild anxiety." These comparisons were signifi¬ 
cant at better than the .01 level. 

These results were reported for groups of subjects. However, there 
were a few subjects who during stress showed improvement in memory 
despite “severe anxiety” and a few who showed decrements in memory 
with “anger.” To be able to select such individuals from the sample 
was another *vidence of the importance of scoring the subjects on 
different levels. 

3. The Importance of Repeating the StresH-Indneing Situation«. 
Without experimentation, one of the theoretical criteria laid down by 
many psychologists for a successful laboratory stress-inducing situ¬ 
ation was that the reaction of the subjects during the situation would 
be the same on repetition of the situation. This hypothesis was one 
of the first we explored. The stress-inducing situations were admin¬ 
istered on three occasions, in the following order: 

Stress I—“Problem-solving.” 
Stress II—“Sound machiné.” 
Stress III—“Sound machine.” 

It was found that whenever a laboratory stress-inducing situation 
was repeated the reactions of the overwhelming majority of the sub¬ 
jects changed. Whereas the most common response to the first stress- 
inducing situation was anger, either directed outward or directed 
toward the self, the most common feelings reported during the second 
stress-inducing situation were either “anxiety” or “no emotion re¬ 
ported.” With the third stress-inducing situation there was a fur- 
ther shift with a smaller number of subjects reacting with “anger” 
and a larger number reporting either “anxiety” or “no emotion.” 

The physiology also shifted but the high correlation of the specific 
psychological emotion experienced with a specific physiological pat¬ 
tern held. For example, the group of subjects who showed “anger 
directed outward” during the first stress-inducing situation and then 
“anxiety” during the second stress-inducing situation showed the 
physiology associated with “anger directed outward” in the first stress- 
inducing situation, and the physiology usually associated with 
“anxiety” in the second stress-inducing situation. Those who showed 
“anxiety” in the first stress-inducing situation showed the physio¬ 
logic*! pattern associated with “anxiety,” whereas if they shifted 

mssis-m—si 
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in the second stressful situation to “anger directed outward,” the 
physiological pattern also shifted to that usually associated with 
“anger directed outward.” 

The psychological variable “source of difficulty,” was a measure of 
whether or not the subject felt t! it the cause of his difficulties during 
the situation lay principally outside of himself or within himself. 
This characteristic of the subject’s reaction seldom changed, no matter 
what the shift in emotion.3 

A method was then worked out for classifying the over all reactions 
of individuals during three stress-inducing situations, thus giving a 
longitudinal picture of the manner in which each subject handles 
stress. The classification was— 

a. Those whose reactions during the first and succeeding stress- 
inducing situations were interpreted as indicating mastery of the 
situation. 

b. Those whose reactions during the first and succeeding stress- 
inducing situations were interpreted as indicating handling of 
the situations in an unctu nged manner. 

c. Those whose reactions during the first and succeeding stress- 
inducing situations were interpreted aà indicating recovery in 
later stress-inducing situations from a severe reaction in the first 
stress-inducing situation. % 

d. Those whose reactions during the first and succeeding stress- 
inducing situations were interpreted as indicating deterioration 
in terms of a more severe reaction to each repetition of the stress- 
inducing situations. 

Each subject was classified using the above criteria on a psychological 
emotional level. Statistical experiments are now going on in which 
it is hoped that a method for scoring the subjects on a physiological 
level and a performance level in a similar manner can be found. 
Correlations have been found between the psychological emotional re¬ 
sponses and the physiology using this schema, and the performance 
data at the presen* time are being analyzed in a similar manner. This 
would allow for the following experimental design for obtaining a 
profile on each individual. 

For the success of this method we would depend upon finding a 
statistical method of handling the physiological and performance 

* since th» »tre»» liuliK'lDK tt t nation* were given in a certain order, the queation a rind 
a* to whether or not thcac shift* in emotion arc protwrtic« of the different tjiie of strea* 
indoel ig situation u»ed as Stress I and «tres* II, or whether they are the property of 
repetition of a laboratory stress situation. Kiperlmenta designed to answer this question 
are now under way and preliminary results point to the repetition of stress being the 
more important factor. 
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Table II. Tin» show* an experimental design for obtaining a profile on each subject 

Mastering Unchanged Recovery Deterioration 

Psychological level 
Physiological level 
Performance level — -- 

• lata. Using this method would give a fairly complete picture of this 
aspect of the way an individual reacts during stress, and places 
emphasis on repetition of the stress-inducing situations, on at least 
three, occasions, as being of supreme importance in determining the 
manner in whicli an individual reacts during stress. Until these 
data are correlated with the later real-life history of individuals 
during military service and/or combat, we will not know whether 
or not this classification carries over to real-life stress-inducing 
situations. However, we would offer the hypothesis that if a method 
can be found which will give a multidimensional view of these sub¬ 
jects through three situations on three levels, correlations between 
the laboratory stress-inducing situations will be more probable than 
with a less sophisticated manner of statistical analysis of data. 

4 The Import anee of Good Statistical Analysis. The statistical 
problems involved in such a complex grading scheme are enormously 
complicated. The statistical technics in this project have been 
devised by Margaret Drolette under the supervision of Hugo Muench 
and Jane Worcester of the Department of Biostatistics, Harvard 
School of Public Health. 

It is important to score as many factors as possible because in this 
way “all of one's eggs are not in one basket,” and one cannot be sure 
which measure may later correlate with the manner in which indi¬ 
viduals react during real-life stresses. The following analyses should 
be undertaken of the physiological reactions during stress: 

«. Intensity: 
(1) Mean intensity. 
(2) Over-all intensity. 
(3) Intensity of each variable. • 
(4) The most discriminating system. 

h. Pattern analysis: 
(1) Similarity to injections of epinephrine and nor-epi- 

nephrine. 
(2) Classification of over all reactions into mastering, un¬ 

changed, recovery, and deterioration. 
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r. Variance: 
11 ) Overall-variance in one stress situation. 
(2) Over all variance in three stress-iiulucing situations. 
(!V) Variance of individual measures. 

(/. Analysis of‘'anticipatory" readings. 
e. Duration of the reaction. 

Since analysis of intensity, duration and pattern are so commonly 
used, the problems incidental to these will not be discussed. How¬ 
ever, two important aspects of tin* analyses which are often neglected 
are the analysis of variance and of the “anticipatory readings. 
These will now be discussed. 

A nahjtf'iti of Variante 

This is an extremely important variable and our methods allow 
for three types of analysis of variance. Two examples of our results 
were : 

1. The relationship of variance to intensity. The tirst example 
is that of the relation of variance to intensity. Two individuals 
whose mean intensity of reaction in a stress-inducing situation were 
approximately the same, that is, 1.20 and 1.10, showed, a variance of 
41.1 and 8.0 respectively. With this additional information, a quite 
different picture of the reaction to stress is thus obtained, and another 
meaningful dimension is added. 

2. Variance of a specific variable. An analysis of variance was 
made on the height of the cardio-ballistographic IJ waves during the 
emotions of “anger” and “anxiety.” A greater amount of variance 
was found when the subjects experienced “anxiety” than when they 
experienced “anger." This difference was signilicaut at better than 
the .01 level. 

3. An analysis of the “anticipatory" physiological readings. An 
analysis of the so-called “anticipatory” physiological readings is of 
importance. For classifying purposes, the following example is 
given. In these experiments, after the subjects had been lying supine 
for 20 minutes, basal physiological readings were obtained and then 
the procedural instructions were given the subjects. When the in¬ 
structions had beeir completed, and just before the subject began to 
retell the story into the “sound machine,” physiological readings were 
obtained which we have termed the “anticipatory” readings. This 
factor has been dealt with by many investigators as a problem which 
complicates experiments. However, we would offer the hypothesis 
that this is an extremely useful measure, and that the greater the 
“anticipatory” readings with each repetition of the stress situation, 
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the more prone the individual is to difficulties during stress. Let the 
data from two cases be cited as examples: 

fable 111, 1 hi* »hoir* the relation of the pulse during basal conditions, dur in a 
anticipatory conditions and during stress 

Physiological variable: Pulse 
Subject A 

Streu» I.__ 
Stress II_ 
Sire»» III _..... 

Subject B: 
Stress I_ 
Stress II 
Stress III.__ 

Rimai 
r ratting 

_ 70 
_ 70 

70 

.... 70 
80 

_ 90 

Anticipa 
torp hurinu 

reading stress 

80 90 
76 88 
70 80 

80 100 
100 110 
120 123 

It can be seen that these two individuals can compared from the 
standpoint of their basal records and “ anticipatory” records on both 
vertical and horizonte 1 bases. This necessitates not only calculating 
the differences between the basal and “anticipatory” readings in each 
situation, but also in relation to the previous stress situations. Marked 
physiological activity in anticipation of the repetition of a stress- 
inducing situation may well indicate difficulties during real-life 
stresses as compared with individuals in whom this marked activity 
of physiology in anticipation of the repetition of a stress-inducing 
situation, does not occur. 

Comment 

W ith the many complex factors involved in studying individuals 
. during stress, it is of extreme importance that research in the field 
of the statistical handling of these problems be forwarded. It is in 
this way that progress may be rapid and the understanding of stress 
be put on a more solid experimental basis. 

Summary and Conchmona 

1. Two laboratory stress-inducing situations have been developed 
which produce stress in most individuals. The criteria used to indi¬ 
cate that individuals were experiencing stress were induction of 
marked changes in the psychological emotional reactions, the physi¬ 
ology, and the performance of the subjects by the experimental 
situations. 

2. Some of the more important principles needed in a good labora¬ 
tory stress-inducing situation were discussed. The« were: 

a. The importance of constructing the laboratory stress situation 
in such a way that it can be u»d as a projective test. 
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b. The import unce of grading the test on three levels, the psycho 
logical emotional level, the physiological level, and the perform 
anee level. 

c. The importance of repeating the laboratory stress-inducing situ¬ 
ation on at least three different occasions. 

(/. The importance of good statistical analyses. 
«‘5. Some correlations of importance established were that a different 

physiological pattern occurred during the emotion of “anger directed 
outward” than when anger was “directed towards the self.” The 
physiological pattern occurring during “anxiety” was similar to that 
experienced when the emotional reaction was “anger directed towards 
(he self” and different from that experienced when the anger was 
directed outward. Correlations also showed that there was a marked 
decrement in memory when the subjects were scored as experiencing 
“severe anxiety,” whereas when the subjects were scored as “anger,” 
either directed outward or inward, or “mild anxiety,” there was an 
improvement in memory. 

4. Many facets of the j>ersonality can be studied during a laboratory 
stress-inducing situation. An outline of the factors which are being 
studied, not all of which can be touched on in this paper, are : 

I. During Laboratory Stress 
1. Psychological Reaction Pattern 

a. Emotional pattern 
b. Direction 
c. Object 
d. Intensity 
e. The conceptualization of the self in relation to the re¬ 

action during stress 

2. Physiological Reaction Pattern 

a. Pattern 
b. Intensity 
c. Duration 
d. Disorganization 
e. Variance 

3. Performance 
a. Memory 
b. Motor 
<?. Abstraction 
d. Other 
e. Variance 
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II, h If* rt of Repetition of ¡Stress 
Individuals should Ik- classified in a manner which takes into 

account the effect of lifting exposed to a laboratory stress inducing 
situation on at least three different occasions. 

111. Recovery From the Three Laboratory ¡Stress Sihmtwm 
1. Method Used 

a. Motor activity 
b. Verbal activity 
c. Insight 
(/. Other 

“■ I>syehoJ«gical and Physiological Patterns Used 
a. Same 
b. Reversal 

3. Duration and Intensity of Psychological and Physiological 
Reactions 

a. Return to homeostasis quickly 
/(. Long-sustained with failure of homeostasis 
r. Sustained with reversal of pattern 

. Relation of Basie Personality to Above 
Ihis would include standard psychiatric interviews and 

standard psychological tests. 
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Discussion 

Unidentikikp Speaker. Throughout the entire symposium the 
word stress has of course been used very freely. It seems to me that 
m experimental studies of stress it is most important that we have a 
clear definition of the word. I submit that an operational definition 
of the word stress in civilian life or in the defense setting is the most 
important. In short, I would like to see, instead of mild shocks or a 
needle as the stress-producing agent in experiments, rather realistic 
criteria for stress isolated and experiments devised on the basis of 
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The sinon.1 part of iiiv .|iies|ioii or statement l omeriis Dr, Funken- 
stein's stmiy a^ a whole. 1 .lui some experiments in Kurland that 
< insel y paralleled this work. It is rather interesting as a sidelmht 
on the study that those personnel who tended to attaek nu ’nd the 
e\jieriment asa whole afíííresshely al-o were apt to show physiolofrieal 
tendencies of tension or dise<[iiilihrinin. There was a lapid rise in 
phvsiolo<í¡*-a! indices of tension, (in ventilation of this ajiyiession 
the tension rapidly dissipated and they returned to homeostasis. In 
the very unstalde neurotic yroup the tension also rose rapidly, in many 
cases they failed to ventilate this agression, and at the termination 
of the experiment the level of tension remained at a relatively hijjh 
level. The three groups were a delini|uent, a neurotic and a stähle 
control group. Both the delincpients and the neurotics were markedly 
and significantly ditferent from the stable control group. I am most 
interested in whether (particularly with pulse) Dr. Funkenstein ex- 
jiects, in those who internalized their aggression or shortened the 
externalization of it, that there would be a good chance for the a. 
(•deration of pulse rate to continue for some time past the end of the 
ex]>e riment. 

Dr. Fun ken stein. First, I am glad you brought up the definition 
of stress, because that worries m quite a bit. Since we have produced 
changes in the subjective emotional responses of the subjects, changes 
in the physiology, and decrements in performance, we would interpret 
that as indicating that the individual was experiencing stress. As to 
the fact that we have not yet analyzed our findings as to duration, 
Mai.and Shargas in Montreal have been able to show, as you know, 
that the chief difference between neurotics and other individuals is 
that the alteration in physiology is longer sustained, not that it is 
more intense. In some individuals, the stress lasts quite a long time. 
In some it lasts only a few minutes, until the interview is over. Other 
individuals have said that it has bothered them all week. We try 
to find out when they come back. Among the ones that it seems to 
bother, there are a few individuals who get very angry during this 
stress ami during the psychiatric interview within 5 or 10 minutes, 
but they will repress in front of your eyes. They will say to you, 
“Doctor, I was not angry, I was just nervous. I was not angry, I 
have never lieen angry in my life. They will leave, and will often 
call you up at home at night or the next day and say, “I want you 
to tell every one on that project that I was not angry.” This par¬ 
ticular repression in these individuals is very striking. If we see 
they are Um much upset, then we try to keep them for an hour or so 
ami let them ventilate, which is very successful. Every or e in a 
while we get someone who does repress and we are not successful, but 
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we ran count on liini even coining over the next day because lie does 
not want anvone to think lie was arij^rv. 

Qi kstion. I do not know whether 1 inisinterpreted something in 
the last part of the paper, hut 1 believe that you said that the “anger 
hi and the “anxiety jieople reacted the same way physiologically 
but that the “anxiety people and the “anger out” people had much 
in common psychologically. Was I incorrect in my interpretation? 

On. Funkensteiv. No you are not incorrect. The physiology of 
the “anger in” group and the “anxiety” group is similar. The 
“anger out” physiology is different. On the raw shock, the “anger 
in group and the “anger out" group are different but the “anger 
out” group is similar to the “anxiety” group. In our psychiatric 
interviews, the individuals who had anxiety were those whose hostility 
"as almost entirely in safe areas—universais; “I do not like my car, 
I hate war.” Therefore we felt that these were individuals who were 
probably set for hostile responses to raw shock material, which is 
mostly unconscious material, but were blocked because of the fact 
that they could not express emotion towards persons. They had to 
express it toward universais and objects. In the people who respond 
with anxiety, not only hostility, but also love and almost any emotion 
v\e measured was substituted away from persons over into the safe 
areas. I his was very striking. So we felt that these, individuals were 
all set to react as if they would get angry at jieople but they developed 
a lot of anxiety and used substitutive behavior because this placed 
then- in a safe area. 1 think that sounds logical. 

Ik. Rubsch. Dr. Funkenstein brought up a very interesting point 
atHiut the similarity Mween the symptoms in “anger in” and “anger 
out with regard to actions of infusion of norepinephrine on the one 
bund and epmephnne on the other hand. This might possibly have 
something to do with the distribution of these catechol amines in the 
suprarenal glands of certain animals. It, is well known that in the 
cat, for instance, the suprarenal catechol amines consist about 50 i»er- 
cent of noradrenaliii and 50 percent of adrenalin, whereas in some of 
the typically “anxiety animals” like the rabbit or the guinea pig there 
is 8.),90, or even 100 percent epinephrine. That might possibly have 
something to do with ability to secrete this substance and now the 
question comes whether that has anything to do with their behavior 
under stress. Dr. Goodall of our laboratory was interested in the 
question so he went down to Africa and chased a few wild animals 
and got hold of a lion and some apes. The lion, I believe, contained 
about 00 percent norepinephrine, and about 40 percent epinephrine. 
1 think it is the same with all these cat animals which one might 
possibly—I do not know if it is correct from a psychiatric point of 
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view—classify as “anger out” animals in comparison to the rabbit 
w hich is eertainh not an “anger out" animal. This might souml very 
superficial in a way. reasoning from just the content of the suprarenal 
one or the other of these compounds, but it seems from some of our 
recent experiments that these two hormones can be activated by differ¬ 
ent mechanisms. For instance, in stimulating the hypothalamic 
centers it is jKissihle in some cases to get an output of practically onh 
nonidrenalni. and in other experiments to get practically only adienu- 
lin. So it seems possible that the organism has ways and means of 
pouring out one or the other of the two catechol amines which might 
also influence behavior. , 

Ph. FrNKKNsWN. A friend of mine who works with animals has 
found the same thing. He found that the aggressive animals tended 
to have an excessive secretion of .adrenalin, the animals who were 
more frightened (this was in various species of dogs) had more 
epinephrine. I do not feel that these findings have much to do with 
behavior. 1 think they are secondary indicators. I think that they 
go along with the psychological phenomena ami that we happen here 
to have a means of measuring something. I lielieve that these things 
are psychologically determined, because of the fact that if an indi¬ 
vidual gets very angry he will get a norepinephrine pattern. The 
next time he comes in, if he gets very anxious, he gets an epinephrine 
pattern. If he gets very angry in the first part of a psychiatric inter¬ 
view, there will U* a norepinephrine pattern but the minute the patient 
starts to blame himsei Í, he will retroflex the anger on himself. These 
changes are lightning fast, and the second they occur the physiological 
pattern alters also. A good deal of work that we have done with 
mentally ill patients shows that the paranoid, in whom anger is di¬ 
rected out, shows an excessive secretion of norepinephrine in the 
absence of stress. In contrast, the depressed individual, without stress 
except his own inner stresses, shows an excessive secretion of an 
epinephrine-like substance. In other words, this corresponds to what 
these people do under stress, and gives us some idea that psychotic 
patients are under constant stress because we can produce these 
patterns transiently in normal individuals. The fact that “anger 
»,ut” and fear are different is also shown by the work of Dr. Bord at 
Hopkins who lias produced fear by means of stimulating small elec¬ 
trodes on the anterior hypothalamus. When the posterior hypothala¬ 
mus is stimulated, anger is produced. It would be very nice to 
measure these different tyjies of secretions in such animals, but we do 
feel that in anger directed out, the direction of emotion is different 
and that the object also is important in understanding the reaction. 
That is exactly the w ay that Freud classified emotions. 
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Dr. Caudill. I would like to a^k Dr. Funkenstein whether he plans 
in future work to vary the structure of the groups of }>eople; that is, 
putting groups of |>eople under these stresses and then composing the 
groups differently. It seeme«l to me that this might be very important 
in future field trials, because as Colonel Glass has indicated, the small 
primary buddy group that the individual goes back to is extremely 
important, 

Unidewtifud Speaker. I would like to ask Dr. Funkenstein if any 
attempt will be made to vary the intensity of the stress-producing 
condition. This is the only thing that I can think of that be bas not 
varied as yet by select ion or cont rol. Far from making the interpreta¬ 
tion more complicated, it seems to me that it might make it more 
simple because then one might la« able to equate individuals on the 
basis of their performance liefore running the statistical analysis. 

Dr. Funkenstein. This of course depends largely on individuals. 
These individuals have a certain story which they have to tell back 
as rapidly as they can. Now in some of the men blocking becomes 
very slow, some are extremely rapid; they will skip lots of it and we 
do not think we can control the amount of stress because that is a 
function of the individual. We tried to set it up that way. 

ITntdentified Speaker. The question was whether you would try 
and set it up another way where you might be able to control it, for 
example, to set the pace for the subject and then consider that if you 
set a faster pace this would he more stress, if you set a slow pace it 
would be less stress. That is the type of procedure which we are using 
now at the Naval Medical Research Institute on stress problems, and 
it seems to help us. 

Dr. Funkenstein. This has taken a long time. We now have the 
instruments and we would like to know something more about such 
things as families and the relationship of various factors in which 
we happen to lie more interested than in that particular sort of thing. 
I think that is very worthwhile doing, but maybe someone else will 
do it. 

Dr. Sells. I would like to mention just one caution about stress 
test research. We have some work going on in Texas in which we 
are using about 25 different stress tests on a population of 125 ROTC 
cadets. This has not been completed: some factor analysis work 
is going on at present, but I do know that the intercorrelations are 
not high and that the same people do not react in the same way on 
all of the tests. The point that Dr. Funkenstein made about the 
necessity to check results against a field criterion should lie kept in 
mind. I think we have a long way to go in research in this area. It 
» important to be able to test how people will react in combat or in 
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other realistic »miutiniH by experiences to which we expose them 
m the laboratory; it will l>e a very important thing but the mere tact 
that we have related enu honul reactions to some impairment of per¬ 
formance has to tie looked at very cautiously until we know more 
about just what we do have. 1 think Dr. Funkenstein will agree with 

1 I)R. Fr NK.ENsir.iN. Yes, l repeat for the third time that 1 have no 
idea whatsoever as to whether or not this has any carryover to indi¬ 
viduals in the Service, or in other real life situations. 1 hope that 
this will lie given a held trial, and 1 also hope that somehow, maybe 
every 5 or 10 years we can write to the subjects we have had and try 
to hud something about what has happened to them as they go through 
life. I think it is a big jump from a laboratory over to what goes 
on in real life. The only way that can la* tried is with a held test 
and then we will know; we have no way of knowing at the present 

time. 
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THE IMPLICATIONS OF STRESS IN 
PSYCHOLOGICAL WARFARE* 

C. I). Leatherman, Ph. I). 

Modern warfare is said to la* composed of four basis types: military 
(uir, sea and lan<l), economic, political, and psychological. We have 
not yet reached the stage of push button warfare in the atomic age. 
We still need soldiers to fight. But some of our concepts about war- 
fan* are changing. We, today, will deal with only one aspect of psy¬ 
chological warfare, but a very important asjMH't, namely, the /mp//- 
* ations of Stress in Psychological Warfare. Psychological warfare 
is one of our family of weapons. Some speak of shooting paper 
bullets, others of words, confetti, etc. Perhaps the most popular ex¬ 
pression used today about modern warfare is that of the “Cold War.” 
Whichever of these concepts you accept, the underlying principle is, 
that we are attempting to influence the minds of other people. 

General McClure, Chief of Psychological Warfare for the Army, 
lias on a number of occasions described psychological warfare by using 
t he first letter of each word, as follows : “P”—to produce psychological 
propaganda, and “W”—to wage war without weapons. This is an 
easy way to remember the basic principles underlying psychological 
warfare. As you can see, psychological warfare attacks the mind 
and the heart of the individual. It creates fear, sows suspicions, 
causes doubts, spreads confusion, underscores hardships, emphasizes 
intolerable sit uations, or, in support of military o}>erations, mentions 
overwhelming fire power. In short, psychological warfare creates 
stress. 

One of our major efforts in psychological warfare is to weaken the 
will to resist. We might say, then, that propaganda is an organized 
attempt to influence people’s thoughts and actions in a specific way 
and for a specific purpose. In a military situation, psychological 
warfare is the use of planned propaganda against the enemy so as to 
break down his morale and destroy his will to resist. 

It is readily apparent that there are many kinds of propaganda, 
such as : 

•PretMitcd 18 March 1958, to the 8f mponlum on Streu», Army Medical Service Graduate 
School, Walt« Reed Amy Medical Center, Waahlafton, D. C. 
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Strateijif' propagatuhi—Uirocted towiml the home populations of 
enemy countries, 

CoiMolitfation propaganda—aimed at the civ ilian populations in an 
area or country which is occupied by a military force. 

Tactical propaganda—directed principally against enemy troops 
in the field, in support of localized military operations, 

Ocrrt or so-called white propaganda—issued for a recognizable 
potme, usually an agency of a government and may include military 
commands. 

Covert, also called black propaganda—ostensibly originated from 
secret radio stations within om country but actually broadcast from 
another country. 

Counter propaganda—the refutation of a specific point or theme of 
enemy propaganda. 

Divinice propaganda—designed to sow suspicion and doubt about 
the loyalty of one ally to another. 

In all of these kinds of propaganda one must remendar that propa- 
ganda can be good or bad and the important point is to determine 
which purpose is intended. You can recognize and determine which 
kind of propaganda is meant by getting the facts, finding the source, 
maintaining a critical attitude, being objective, and becoming propa¬ 
ga ml a conscious. 

I believe we all recognize that America has a national policy of 
spreading the truth. The New York Times emphasized this point in 
a series of articles by calling this whole problem “the battle for men's 
minds.” 

Our topic today centers around the basic problem of stress in psy¬ 
chological warfare. The implications of stress obtain whether we 
think in terms of our own or enemy propaganda. Stress for the pur- 
IMjse of our discussion today implies pressure, strain, anxiety states, 
the painful emotion of fear, nervous discontent, etc. The word stress, 
as you know, tells us that something is being overburdened, strained, 
overtaxed or is constrained; in other words, pressure is being exerted 
on the individual’s mind or body. Anxiety implies a painful un¬ 
easiness of mind or the pathological condition occurring in nervous or 
mental diseases. 

Certainly it would lie useful for all military personnel to have some 
understanding of the kinds of mental reactions which may la* expected 
under extreme stress. The physiological and psychological symptoms 
are fairy well known when they result from the emotion of fear or 
continued severe stress. Three categories have been emphasized in 
the Department of the Army Bulletin on Combat Psychiatry, as 
follows : 
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1. Psychologie 1 reactions to severe stress or fear may include 
heightened sensitivity to loud or unexpected noises, irritability, in- 
somnia, resentment, anticipatory anxiety that increases gradually in 
the face of recurring danger ; or loss of interest, initiative, or the abil¬ 
ity to concentrate. 

2. Psychosomatic reactions which may he expected normally as a 
result of severe stress include excessive perspiration, hot or cold sen¬ 
sations, loss of appetite, diarrhea, increased muscular tension, con¬ 
sciousness of irregular heart beating, vague abdominal distress, fain' 
ness or giddiness, marked physical fatigue, and generalized muscular 
weakness. 

3. Abnormal reactions may be expected in either of the two cate¬ 
gories above. Under some circumstances, functional disorders such 
as partial paralysis, contractures, blindness, deafness, or organic in¬ 
capacitating difficulties such as tremors or shakes, fainting, continued 
insomnia, etc. 

It would tie unfair for me to intimate, or for you to assume, that 
psychological warfare leaflets or broadcasts cause all of the stress 
reactions which were indicated above. The im|>ortant factor is that 
each individual has certain primary needs or basic desires such as the 
physiological needs of .the body, i. e., hunger, thirst, sex, rest, activity 
and self-protection. In addition, there are secondary needs or de¬ 
sires such as the desire for approval, gregariousness, self-expression, 
pre-eminence, and philopedic (the Greek word for parenthood and 
implying parental love). 

Whether the drive is a primary drive based on the physiological 
needs of the bod) or an acquired (or secondary) drive as a result 
of the environment, each of these is a basic and underlying factor 
in motivation for the individual. Let us assume that the man is in 
Korea and that he is hungry, cold, tired, ten or ten thousand miles 
from home and loved ones, and that he has had a minor but painful 
injury from a shell fragment. Now, regardless of whether this man 
is an American, represents one of the United Nations Allies, or if he 
is a North Korean, Chinese or Russian, he is faced with many possible 
mental conflicts. For this hypothetical example, the man’s motiva¬ 
tions force him to be aware of his basic drives—hunger, fatigue and 
physical discomfort, and his secondary drives of loneliness and nos¬ 
talgia. The mere absence of these factors plus the unusual strains 
imposed on him in a battle situation tend to augment his nervous dis¬ 
content and the resultant effect may be organic or functional disorders. 
Obviously, in a military situation, this simply means a battle casualty. 
But add to this picture a carefully worded broadcast or an effective 
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leaflet, and either would draw his attention to these mounting mental 
strains or physical difficulties. 

This man as a soldier has already made many |iersonal adjustments. 
In fact, he has faced a continuous series of problems as a soldier 
winch require either personality adjustment or some mental adjust¬ 
ment on Ins part, w Inch in turn, could a fleet his jiersonality. 1 n addi¬ 
tion, other conflicts would arise when his desires differ from the de¬ 
mands of his environment. His normal emotion of fear might make 
him want to run and hide, whereas his strict military discipline makes 
him stay and tight. Faced with these conflicts he may give vent to 
neurotic expressions such as unreasonable attitudes, depressions, de¬ 
featism, anxieties, or many other types of irritations. According to 
many of our medical authorities, mental sickness like physical sick¬ 
ness is evidenced as a matter of degree or intensity. One man suc¬ 
cumbs to a germ, gets physically sick and may be hospitalized; he is 
treated by one of our miracle drugs and more than likely recovers. 
Another man gives in to an environmental stimulus or conflict ami gets 
sick mentally and may need to la* hospitalized ; he too can be treated 
and usually recovers. 

Three terms, w ith which you are familiar, should la* mentioned at 
this juncture. 

Pttychoneuroai* is a functional disorder which is less fundamental 
than a psychosis. This term includes a whole group of functional 
disorders of the central nervous system so far as they involve or are 
caused by mental factors or functions. 

A neurom is a functional disorder of the nervous system for which 
no actual lesion is found. Current psychiatric usage tends to confine 
this term to psychogenic disorders and to use the term psychosis for 
major disorders involving the total personality. The terms neurosis 
and psychoneurosis are frequently used interchangeably. 

PxychoHM, of course, is the most serious mental disease of those 
mentioned and covers real insanity cases. You may recall that sep¬ 
arations from the Army during the period 1942 1915 totaled 54,523, 
or 6.4 percent for psychosis, whereas psychoneurosis which is a less 
serious and minor form of maladjustment accounted for 30.5 percent. 

Statistically, the ecords indicate that more than 20 percent of all 
battle casualties were caused by psychoneurosis. Much of this man¬ 
power loss could lie attributed to a lack of understanding on the part 
of many officers and men as to the real reasons why one man differs 
from another, the important part motivation plays in any normal 
man’s life, the very powerful influence which emotions play in our 
everyday duties, and a lack of training. A more thorough knowledge 
of mental hygiene, and as many prefer, preventive psychiatry, could 
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have at least salvaged or prevented a large percentage oí tliis wasted 
manpower. 

In thinking of preventive psychiatry, several factors loom impor¬ 
tant—they are: educational measures such as lectures, discussions and 
films; motivational methods involving entertainment, magazines, 
mail, newspapers; and environmental manipulation involving rest 
camps, flexible training programs, rotation of troops, etc. All of 
these help to lessen the stress factors which operate on the soldier's 
basic personality structure. First, the soldier has these internal 
stresses which are augmented by his unusual environment and each 
of these imposes additional strain or stress on his basic personality 
structure. It is perfectly normal for the soldier to have fears of 
physical mutilation or death; to resent such factors as isolation, de¬ 
privation or extremes in climate, and as a result to have peculiarly 
developed attitudes or incentives. In any one of these situations, wc 
have factors which contribute to mild or perhaps even intense neuro- 
psychiatric reactions. 

As we all know, the soldier’s conscious mind controls his voluntary 
l>ehavior. It acts as a logical governor for tie mental procéseos and 
makes our normal behavior meaningful in terms of consciously re¬ 
called relevant experiences from the past. The subconscious mind 
sends powerful impulses or drives to his conscious mind for accept¬ 
ance or rejection in terms of social behavior. It is equally apparent 
that the subconscious mind sometimes gets out of control and runs 
rampant. Personality changes may be the result of the conflict between 
his subconscious influence and his conscious effort or desire to work 
with or be a part of the group. It is this series of conflicts on which 
psychological warfare must play its important role. We might call 
this conflict situation, the individual’s Achilles’ Heel. This weakness 
or vulnerability, whether it be for an individual or a group, becomes 
the basic factor on which psychological warfare must operate. 

Now let us deal with a specific case which will illustrate some of 
the weaknesses or vulnerabilities which we have just mentioned. 

One leaflet, for example, prepared by the Chinese Peoples Volun¬ 
teer Forces, emphasizes the following points: 

“Follow us, we will guarantee your safety. 
“We have thousands of your fellow soldiers—they have peace and 

safety—you will see them soon. 
“We will not harm you since we do not mistreat our prisoners, nor 

do we take their personal belongings. 
“If you are wounded, you will get good medical treatment. 
“You will lx* able to write home and tell your folks you are safe. 
“You will certainly be freed and get home in the end.” 

206218—58- 22 
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The other side of chis leaflet shows four happy and sjnilinp prisoners 
with adequate meals and with good medical attention. Please note, 
in particular, the number of drives and internal pressures which this 
one leaflet illustrates. 

Another leaflet, to illustrate the point, portrays what appears to be 
an authentic letter written by a private with his name, rank, serial 
number and signature. This letter goes into details which I will brief 
for you ; 

Written in the first person, it describes the wounded soldier hit by 
a shell and crawling along a road. He is cold, scared and in pain; a 
Chinese soldier takes his weapon, thinking him dead. He has been 
told previously that he would be mistreated and probably shot if cap¬ 
tured. He then describes his fears for his life. A nearby buddy, 
delirious and nearly dead, is screaming. Two Chinese soldiers are 
curious and come to see what is happening. He plays dead but being 
so scared he shakes like a leaf; consequently, the Chinese notice the 
shaking, laugh at him and then help him to his feet. He goes on in 
detail to describe an excellent meal, the best he had ever eaten. He 
loses his fears; he is taught how to roll cigarettes Chinese style and 
to his surprise, the Chinese do not regard him as an enemy, but rather 
as an individual to be helped. He learns a lot about the people of 
Communist nations, that they really do not hate him but rather the 
Wall Street financiers and the rich capitalists. He is given new 
Chinese winter clothing and when he leaves the excellent Chinese hos¬ 
pital, he is filled w ith sadness because he has found many new friends. 
He comes away from the hospital with a desire to learn more about 
the heroic struggle of the people of China, to learn about their new 
way of government—their new way of life. The punch line is—“Why 
don’t you come over to ‘our side’ before you are wounded?” 

Each of these leaflets has a ring of truth to it unless one has learned 
otherwise by bitter experience. 

Rather than go through leaflet by leaflet let me illustrate a random 
sample of these Chinese communist forces or North Korean leaflets 
which are sent to the UN forces. The following are the kinds of 
drives or stresses which are emphasized : 

One sample leaflet accentuates nostalgia through what appears to 
be an authentic letter from Sally to Ken telling him how much she 
loves him, misses him, and fears that he will H killed. Her basic 
question is—“Why can’t we stop all this fighting, what’s the use of it, 
what are we fighting for, etc ?” 

Another leaflet shows a photograph of happy prisoners of war, pro¬ 
vides a safe conduct pass, and says—“When you see one of us, lay down 
your gun and shout ‘TOW SHONG’ which means surrender.” 

« 
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Another leaflet, which appears to be an actual photograph, shows 
¡i happy reunion of* soldier and sweetheart or wife and says—“You 
too belong back home, leave Korea to the Koreans.” 

Another leaflet appears as a personalized letter from an American 
soldier to his buddies in his previous unit begging them to lay down 
their arms for a useless war. The punch line in this instance is— 
“We are now free from the terrible fear of death, we are safe in the 
lear, and we are being treated warmly.” 

Another one emphasizes ( hristmas in America and says—“Why 
are you here in Korea shivering and so gloomy?” The other side of 
this same leaflet shows ¡Santa Claus passing out Christmas presents to 
the family, but this Christmas a skull is given as the present. 

Another leaflet uses typical American slang and says-—“Don't l>e a 
last-minute sucker, stop t he war now.” The other side gives the num- 
l»er of American and Tinted Nations casualties on a weekly basis and 
says—“Why risk jour life when big business rakes in the dough!” In 
this particular instance a cleverly drawn cartoon shows a buxom 
American matron and across the table from her is her equally fat 
Wall Street husband. The caption reads—“John dear, it says we 
are suffering terrible losses in Korea.” His answer is—“Nonsense, 
I’m making millions there every week.” 

Another leaflet emphasizes a UN soldier ravaging the wife of a 
North Korean soldier. 

As many of you have heard, Orientals are quite adept at imitating. 
Since the United Nations has dropped more than two billion leaflets 
thus far during the Korean war, they have a great many examples 
which they can imitate. The language, particularly the slang, is used 
in most unusual ways and is recognized immediately as being faked. 
Fortunately for us, much of this enemy propaganda follows the party 
line from communist headquarters. With rare exceptions, leaflets 
received by our troops are read with amusement and kept as souvenirs 
and not for the purpose of providing a safe conduct pass for sur¬ 
render purposes. 

Now let us see the various ways in which these fears, suspicions 
and doubts may be created. Visualize in your minds eye a leaflet 
which shows a picture of an over-sized Communist war lord sitting 
back on an enormous throne while at his feet many miniature Korean 
people pile food. This concept is portrayed on one side of the leaflet 
whereas on the other side is a word picture and drawing depicting 
a desperate farmer looking over his empty rice field. This leaflet 
emphasizes two themes since by design the leaflet; (a) discredits the 
Communist regime of Korea because it betrays the people through 
land reforms which are only paj>er land reforms and (b) the leaflet 
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emphasizes hunger and the uselessness of fanning sime the Commu¬ 
nist war lords take all the food that is grown. 

This leaflet illustrates strategic propaganda since the North Korean 
civilians have been told their lives will lie letter but what happens 
is that they must work many hours overtime to eke out a poor living. 

Among the frequently exploited secondary desires is that of “ap¬ 
proval.'’ This desire may be shown in many ways but the old state¬ 
ment—“When in Rome do as the Romans do,” typifies the basic prin¬ 
ciple. A related desire of man is to excel in some endeavor such as 
athletic events, business, or any given skill. By excelling he thereby 
gains the approval and the cheers of his fellow men. Another related 
desire is for self-expression. This desire may include two which were 
mentioned earlier, namely, activity and rest. In this instance the de¬ 
sire for self-expression could l>e shown in many different ways such 
as vocations and avocations. We often hear “the busy soldier is a 
happy soldier,” wInch is simply another way of showing innate desire 
to Im* active. In each one of these examples, a leaflet or a radio broad¬ 
cast could sow the seeds of suspicion, doubt or dissension by emphasiz¬ 
ing the absence of any one of these desires. 

Now let us consider a few additional basic vulnerabilities which 
are important in the propaganda field. One of the basic ones is fear 
or fright. Either one of these concepts could cause panic, in which 
case, on the battlefield at least, the man would run. He would look 
for cover or he might dash ab ut aimlessly and expiise himself to 
additional dangers. Two other weaknesses are related also, namely, 
tension and insecurity. However, the basic emotion in each instance 
is fear. Tension when accompanied by insecurity increases the ex¬ 
pression of fear, which in turn, may result in panic. 

When a group is tense or insecure, when there is imagined danger 
or a state of mass insecurity, the people involved are susceptible 
to well-planned propaganda simply because their thinking processes 
are fuzzy. When you have mass insecurity you have many individuals 
with inner anxieties. One of the easiest illustrations of soldier fears 
is fear of the unknown, which in a military situation simply means 
that the soldier lacks knowledge about natural or social phenomena, 
or adequate information about the enemy. The well-known Well’s 
broadcast of “The Martian Invasion” could serve as an example here. 
Thousands of people heard the broadcast and even though frequent 
announcements were made during the broadcast that “This is only 
a radio program,’’ the end result was the same. Near panic was pro- 
duced and the roads were clogged with people fleeing for their lives. 
This illustrates fear of the unknown and the cumulative or contagious 
effects of fear which can result in panic. 
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It is well known that fear is a common, normal reaction in the 
face of danger. However, even death may occur solely as a result 
of extreme fear. In a combat situation, preventive measures should 
be taken so that each soldier knows that ; butterflies in his stomach, 
wet clammy hands, low back pains, or any of the other typical symp¬ 
toms are the accepted and normal reactions to fear rather than the 
unusual. Now let us see how this emotion could Iw* exploited in the 
propaganda field. 

Our “psywar’’ tactical and strategic radio allows the combat prop¬ 
agandist to cross the enemy operational lines and reach many people 
with a message that is understandable and believable ant at the same 
1,1116 has an emotional punch. Can you visualize an enormous pile 
of skulls and bones, emphasizing the simple concept of deatht The 
enemy s normal reaction is that simply by surrendering he can save his 
life. 

Now let us illustrate the physical or harmful side. In this instance 
for our example we will use a leaflet or a radio broadcast which em¬ 
phasizes a North Korean soldier who has come across to the United 
Nations lines and is having his frostbitten foot treated and bandaged. 
His personal message to his friends is simple—“I will not lose my 
foot, nor will 1 die. I am in safe hands and receiving good medical 
treatment. ¡Several physical conflicts are emphasized in this leaflet 
since frostbite is common for the Oriental, normally resulting in the 
loss of limbs and many times resulting in death. Although we as 
Americans expect the best and for the most part get it, the Oriental 
for many years has known that good medical supplies are in extremely 
short supply. In this example, then, we have created a conflict in the 
Oriental soldier's mind. He has few if any medical supplies and 
he needs medical help. His feet and hands are cold and for all he 
knows they may be frostbitten, but with American medical supplies 
his feet or hands could be saved. Each of these ideas has created 
conflicts in his own mind as well as those of his buddies. They may 
result in his laying down his arms and surrendering. 

Actually one of our real problems is to provide the individual enemy 
soldier with practical and understandable tips on how he can “get lost 
from his unit long enough to surrender.” This is done through sur¬ 
render leaflets which in some instances look exactly like his paper 
money and can bo easily hidden on his person. On other occasions 
an actual surrender route is broadcast in every detail. 

One other example I believe will amuse you. In Korea, we had a 
hup» loudspeaker mounted on a €-47 plane. This is known as the 
Voice of the United Nations. This Voice plane was on a mission ac¬ 
companied by two fighter planes. Along a Korean road, the plane 
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crew spotted tin enemy truck hauling supplies. The loudspeaker 
boomed a warning to the truck crew to turn around and head south 
immediately or it would he subjected to attack by the two fighters. 
The truck driver apparently got the idea because he followed instruc¬ 
tions and headed for the U. N. lines. Simultaneously, the plane crew 
was amazed to sec two more trucks and some oOO communist troops 
move on to the highway from their camouflaged positions and join the 
procession. The Voice plane herded this hopeless bunch South until 
they made contact with and surrendered toa U. N. patrol group. This 
story is an excellent illustration of combining propaganda technics 
with persuasive forces into a very good combat team. In this example, 
not one shot was fired. 

In summary, we must conclude that psychological warfare can and 
does capitalize on the enemy’s weaknesses and vulnerabilities. Pri¬ 
mary and secondary drives, when they are unfulfilled, can cause anxie¬ 
ties and create severe stress, not only for an individual but for the 
group as well. Mass communications are accomplished through vari¬ 
ous propaganda media. However, in older to reach our audience and 
have them understand us, we must know a great deal more than we do 
at present about their likes and dislikes, habits and customs, fears and 
superstitious, etc. In -holt, we must know our audience. We have 
been somewhat slow in starting but it is to be hoped that Americans 
will learn a greaf deal more about our potential friends and enemies 
internationally. 
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