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’I’lie priniarj- pur1x)se of the starva- 
tioti-rehabilitatioii experiment carried 
out at the Lalwratory of Physiological 
Hygiene, L’niversity oi Minnesota. was 
to investigate untlcr strictly controlled 
conditions the relative effectiveness of 
different types o f  diets in bringing 
about recovery froin prolonged inani- 
tion. The starvation which preceded 
rehabilitation provided a unique oppor- 
tunity for the assessnient of the physi- 
ological and psychological conconiitant 3 

and effects of severe untlernutrition. In 
accordance with tlie interdisciplinary 
character o f  research at the Laboratory 
(3) .  the niethotls antl techniques of 
physiology. Iiochemistry, medicine. 
psychology. antl psychiatry were eni- 
ployed in  parallel. I’rcliniinary findings 
were reported for the use of research 
workers antl .Allied governmental arid 

*The  facts upon whicli this article is based 
were obtained in the course of a research project 
supported from various sources. From the out- 
set, sponsorship was provided by : The Brethren 
Service Committee. the Anierican Friends Serv- 
ice Committee, the Unitarian Service Committee. 
the Mennonite Central Committee, the Sugar 
Research Foundation. K e n  York, the National 
Dairy Council operating on behalf of the . b i e r -  
ican Dairy Association, antl the John and Mary 
,R. Markle Foundation. New York. Beginning 
July 1, 1945, the work was supported in part 
under a contract, recommended by the Committee 
on Medical Research, hetween the University 
of Minnesota and the Office of Scientific R e  
search and Development. On November 1. 1945, 
the responsibility for this contract was assumed 
by the Office of the Surgeon General, C. S. 
Army. 

t Present address : 1)ivision of Education antl 
Applied Psychology. Purdue Vniversity. 

3 Department of  l’syrhiatry. Cniversity of 
Minnesota. 

military authorities concerned with the 
problems of nutritional rehabilitation 
(8. 9, lo),  -and the salient aspects were 
1)riefly summarized for general use(7 1 .  

Numerous journalistic reports, some o i  
relatively high quality, have appeared 
( 16). A general summary, prepared 
specifically for relief workers, has been 
published(6). The present paper is a 
detailed descriptive report on behavior 
in the Minnesota Experiment. 

EXPERIMENTAL DESIGN 
Thirty-six “normal” young nien be- 

tween the ages of 20 and 33 (mean age 
25.5 years, S. D. 3.5 years) served as 
volunteer subjects. The body build, 
physical performance capacity, and per- 
sonality of these men varied within 
broad limits. 

Excluding the follow-up studies. the 
experiment lasted for approximately a 
year. Control data were obtained dur- 
i ng three months of standardization 
(November, 1944 to February. 1945) 
in which the subjects were maintained 
on a “good” diet providing a daily aver- 
age of 3,492 Calories per man. Six 
months of semistarvation followed 
(February to July, 1945) when the 
actual daily average intake was reduced 
to 1,570 Calories. The diet was planned 
to  simulate in quality and quantity the 
iood available in western and central 
Europe under the conditions of severe 
food shortages during the Second 
\C‘orld War. The semistarvation period 
was followed by three months of con- 
trolled rehahilitation ending in Octo- 
ber, 1945. As wc are concerned in this 
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paper primarily with the descriptive, 
“qualitative” aspects of behavior, there 
is no need to go into the details of the 
complex design o f  the rehabilitation 
phase of the experiment(2). 

RESIJLTS : SEMISTARVATION PHASE 
I’kysicd Ciinnges ntid Energy Ou [ p u t .  
Striking changes occurred in the size 
and weight of the subjects, the average 
loss of gross body weight at the end of 
semistarvation representing twenty- 
four per cent of the control value. 
Both the face and the body showed a 
marked emaciation. Gradual wasting 
of muscle and subcutaneous adipose 
tissues made sitting on hard surfaces 
increasingly unconi fortahle and sonie- 
times painful. For the same reason 
shoes were too large antl clothes’loose 
and poorly fitting. By the twelfth w:ek 
of semistarvation, edenia became coni- 
mon and was especially noticeable in thc 
knees, ankles. antl face. The subjects 
reported that their nails grew more 
slowly and that their hair was falling 
out in large amounts. Shaving became 
necessary less frequently. The men 
noted, particularly in shaving, that cuts 
and wounds bled less than normally antl 
were slower to heal. Physical ability to 
laugh heartily, sneeze, and blush was 
reduced or absent during the later 
stages of semistarvation. Muscle 
cramps and muscle soreness were re- 
ported. Jarring of knee joints, espe- 
cially when walking on hard pavements, 
was an annoyance to some. Pigmenta- 
tion, thinning, and roughening of the 
skin occurred ; however, changes in the 
sensitivity of the skin, paresthesic atid 
hypesthesic in character, were observed 
only rarely. There were many coni- 

.plaints that the extremities “went to 
sleep.” Tolerance to heat was greatly 
increased. c.9. subjects could hold ex- 

. 

tremely hot plates without discomfort ; 
and they required their food, coffee, 
and tea served unusually hot. (’on- 
versely, cold temperatures were poorly 
tolerated. Complaints of being cold or 
o f  having cold hands and feet were 
frequent and persistent. In  hot suni- 
nier weather many of the subjects slept 
under heavy blankets and wore “extra” 
clothing during the day. Vertigo, gid- 
diness. and momentary blackouts were 
experienced on rising from lying or 
sitting positions by almost all during 
the first months and by some subjects 
throughout the semistarvation period. 
.\ctual fainting, however, occurred on 
only one occasion. Polyuria and, par- 
ticularly, nocturia became a common 
problem. 

Ohjective tests revealed 110 impair- 
ment of visual acuity, but many sub- 
jects complained of transient visual dis- 
turhances such as  inability to focus, 
eye aches, and “spots” before their eyes. 
Standard measuremepts of hearing 
showed a slight but consistent increase 
in auditory acuity during the period of  
semistarvation. It is difficult to  deter- 
mine whether the complaints, that ordi- 
nary sounds and noises were disturbing 
and annoying, had a direct physiological 
hasis in the “improved” auditory sensi- 
tivity or were primarily signs of gen- 
eral increase in the irritability of the 
subjects. Sensations of fullness and 
ringing were reported by some. Except 
for hunger pains and some decrease in 
the frequency of bowel niovements, 
gastro-intestinal syniptonis were rare. 
In several cases periods of transient 
nausea were experienced. 

.\ marked decrease in pulse rate and 
in hasal nietabolisni may be regarded 
:is critical indicators of bodily adjust- 
ment to reduced food intake, involving 
:I lowering of the sl)eetl of the auto- 



nomic functions of the body. The overt 
movements also became noticeably 
slower, and voluntary energy output 
was in general markedly reduced. How- 
ever, overall energy expenditure was 
maintained on a relatively high level by 
scheduled physical activity (walking to 
and from the mess hall, hiking about 
twenty miles per week, etc.) in order to 
simulate conditions of natural starva- 
tion. 

The attittitle of the nicn to physical 
exertion was ambivalent. It made them 
tired and as a rule was avoided. On 
the other hand, occasionally some men 
exercised deliberately. Thus certain 
subjects attempted to lose weight by 
driving theniselves through periods of 
excessive expenditure of energy with 
the object of either obtaining increased 
bread rations (when weight loss ex- 
ceeded the prescribed rate) or avoiding 
reduction in rations (when weight loss 
lagged). Fatigue, weakness, and hunger 
were .outstanding complaints. The 
marked reduction in strength and en- 
durance was paralleled by a curtailment 
of spontaneous activity. The subjects 
moved slowly and cautiously ; they 
climbed stairs one at a time. Coordina- 
tion was affected, and the men some- 
times tripped over curbstoiics and 
bumped into objects which they in- 
tended to sidestep. 

I n  general, fewer and fewer things 
were capable of stiniulating overt ac- 
tion. The subjects described their in- 
creasing weakness, loss of ambition, 
narrowing of interests, depression, ir- 
ritability, and loss of libido as a pat- 
tern of experience characteristic of 
“growing old.” Even though a defined 
amount of physical work (principally 
walking) was required by the experi- 
mental regimen, fluctuations in spon- 

variations in daily energy output. All 
had periods of well-being when they 
expended much energy in working, 
cxercise, and occasionally even in 
sports. 

The subjects were not apprehensiw 
ahout their health. None evidenced 
anxiety over the possibility of chronic 
or permaiient effects of tlie stress. They 
wcrc confident that they would not only 
receive prompt and adequate care i f  
they 1)ecame ill but also that they would 
be removed from the experiment if se- 
rious consequences were thought likely 
to develop from their continued par- 
ticil’ation in it. 

Niirryrr mid Appeiitc. In speaking of 
*‘hunger” the subjects referred to sen- 
sations vaguely localized in the abdomi- 
nal region which varied from mild dis- 
comfort to intense pain. In total starva- 
tion the sensation of hunger rapidly 
disappears. This is not true in semi- 
starvation. There was no diminutioii 
of tlie desire for food as the starvation 
progressed. While some subjects suf- 
fered relatively little from the distress 
of hunger, others complained of being 
Ilungry all of the time. Frequently the 
men coniplaiiied of hunger immediately 
after eating a bulky meal. The most 
bulky was the most popular menu of 
the three to which the men were lim- 
ited.* The desire for variety in diet 

. 

* The chief items on the three menus (relieatcd 
in rotation) were as follows : 

i l loiu No. 1. Morning meal-farina, fried po- 
tatoes, jello, bread, jam, milk, sugar. Evening 
meal-fish chowder, spaghetti, meat ball, pota- 
toes, peas and carrots, cabbage salad. 

Meriu No. 2. Morning meal-oatmeal, pota- 
toes, gingerbread, bread, jam, milk, sugar. Eve- 
ning meal-bean and pea soup, macaroni, cheese, 
rutabagas, potatoes, lettuce salad. 

M C i t i c  No .  3. Morning meal-pancake, syrup, 
applesauce, corn bread, bread, jam. Evening 
meal-potato soup, stew, potatoes. 

It should be noted that such items as milk and - 
taneous activity accounted for large meat were served only in token amounts. 
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became very strong at times but was 
always subordinated to the craving for 
greater quantity. 
Eatirig Habits.  .Anticipation o f  eating 
heightened the craving for food. Con- 
sequently, tlie men dreaded waiting in 
line while their nieals were measured 
and weighed, cacli man defensively 
guarding his place in line. They tended 
to become irritated when the serving 
was slow or those who served the food 
gave any evidence of not taking their 
husiness “seriously.” The food had to  
be very hot to be satisfying. This was 
universally held to be very important. 
It was as  though the starving individual 
“borrowed” heat from the food in- 
gested as  a nieans of conserving energy. 

The subjects exhibited a possessive 
attitude toward their food. At the table 
some hovered closely over their trays 
with their arms placed so as  to protect 
their ration. In eating they were, ior 
the most part, silent. deliberate. and 
gave total attention to the food and its 
consumption. Many ingenious devices 
were used for making food appear to 
go further and to provide the illusion 
of variety. A s  the starvation pro- 
gressed, the numl)er of men who 
“toyed” with their food increased. 
They made what under normal condi- 
tions would be weird and distasteful 
concoctions. There was a marked in- 
crease in the use of spices and salt. 
The subjects were often caught be- 
tween conflicting desires to gulp food 
down ravenously or to consume it 
slowly so that the taste and odor- o f  
each morsel would tie fully appreciated. 
Toward tlie end of starvation sonic of 
the nien \vould dawdle for almost two 
hours over a meal which previously 
they would h a w  consunied in a matter 
of minutes. 

In order to maximize the pleasure of 
eating. there was much planning done 
by the nien as  to how they would handle 
their day’s allotment of food. Since 
the subjects went to the dining room 
only twice a day during the starvation 
phase of the experiment, many of them 
saved out part of their meals for later 
consumption. All food was consumed 
to the last crumb. The nieii \\ere cul- 
tured and refined, yet they routinely 
licked their dishes in order to obtain 
<very vestige of food. l‘hey quickly 
I)t.canie intolerant o f  food waste and 
wcrc visibly upset M lien they noticed 
others discarding food. There were 
many bitter comments that any spoilage 
or wastage of food was prodigal and 
criminal in a starving world. 

Individual food dislikes for such diet 
items as rutabagas and fish disappeared 
in the early part of the seniistarvation 
period. Although tlie subjects were re- 
stricted to three rather monotonous 
menus. the taste appeal of tlie diet in- 
creased rather than diminished through- 
out the six months of seniistarvation. 
Food Siibstittctioii Hnbits. Various 
tccliniques were developed to approxi- 
mate or substitute for satisfactions nor- 
mally derived from eating. Prominent 
among these were gum chewing and 
smoking. I t  was often reported that 
vivid vicarious pleasure was derived 
from watching other persons eat or  
from just smelling food. Large quanti- 
ties of water were consunied with and 
between meals, and tlie subjects in- 
creased the bulk of their food by “soup- 
ing.” For example, a man would drink 
tlie fluid from his soup, then fill the 
bowl with hot water, salt it heavily, drink 
the fluid off again, and repeat this 
I)rocess before eating the solid part of 
the soup. Satisfaction was also obtained 
from consumption of coffee and tea 



(without cream or sugar but with a 
limited amount of saccharin), both of 
which were used in large quantities. 
presumably for their pharniacological 
as well as their filling and warming 
effects. It was generally reported that 
coffee and tea provided a “lift.” Re- 
cause some of the men increased their 
consumption to fifteen or more cups 
daily, it became necessary to limit all 
subjects to a maximum of nine cups 
per day. A few occasionally violated 
the spirit of this restriction by brewing 
nine cups of the strongest possible tea 
or coffee and then diluting further with 
hot water. About a half dozen subjects 
who never drank coffee or tea before 
the experinient became habitual users 
of both. For experimental purposes, 
the subjects were occasionally placed 
for three-day periods on severely rc- 
ducecl fluid intake ; when thus deprived 
of their beverages, a few coyiplainetl 
of headache and greater-than-usual las- 
situde. 

During the early part of tlic esperi- 
nient the use of chewing-gum was not 
limited ; however, in time this 1)ecame 
excessive. “Heavy gum chewers” \voultl 
take two or three sticks at a time, chew 
until the sweet taste was gone, discard 
them, and then replace with fresh sticks 
in chain fashion. Finally, some chewed 
up to forty packages of gum per day. 
One of the subjects chewed so con- 
tinuously that he developed a sore 
mouth. Thereafter, the use of gutii was 
restricted to two packages a (lay. Sev- 
eral men who had not used tobacco 
prior to participation in the experiment 
acquired the habit of smoking during 
semistarvation because it afforded some 
degree of relief from hunger. 

Z’rcocciipntioit witiz Food. Foot1 iii all 
of its ramifications became the principal 

topic of the subjects’ conversations, 
reading. and day dreams. More dreams 
about food were reported as the stress 
continued. When subjects read books 
and attended movies, they were deeply 
inipressed by the frequency with which 
food and eating were mentioned. Cook 
hooks, menus, and information 1)ulle- 
tins on food production became in- 
tc-nscly interesting reading matter to 
many of the subjects who previously 
had little or no interest in dietetics or 
agriculture. Some men went so far as 
to re-pfan their lives according to their 
newly-acquired respect for food. For 
esaniple, one man became impressed by 
the importance of developing efficient 
niethods of food raising and decided to 
go into agriculture as a vocation. --I 
few planned to become cooks. In some 
men there appeared, particularly toward 
the end of the experiment, a reaction 
against this “tyranny” of food ; they 
became annoyed by discussions of food 
and related subjects. One nim ex- 
pressed disgust at this “aninial atti- 
tude ;” another referred to such en-- 
grossment as “nutritional masturba- 
tion.” 

.-I dlicrc/icc to Dict. The subjects were 
thoroughly aware of the importance of 
the esperinient, and each man felt that 
his participation in the experiniental 
program would result in a definite con- 
tril)ution to the body of scientific 
knowledge in an iniportant area. They 
ivere convinced that the findings would 
aid in the relief and rehabilitation of 
the starving people of the world. Many 
o f  the suhjects hoped to he able to go 
to Europe as members of nutritional 
relief teams. and they felt that they 
would I)e much more able to understand 
rind to minister to famine sufferers by 
virtue of their first-hand starvation 
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experiences. These factors provided 
strong incentives to adhere strictly to 
the diet. 

Although some temptation to break 
the diet was present at times, voluntary 
commitment to complete tlie experiment 
as planned was, with few exceptions. 
greater than the tantalizing craving for 
food. This is attested hy attainment of 
the required weight loss (an average of 
twenty-four per cent). Some men 
maintained that eating other food than 
that provided by the diet simply never 
occurred to them. Direct or indirect 
evidence of non-adherence to diet was 
obtained in four out of thirty-six sub- 
jects; these nier. were released from the 
experiment. 

In the beginning of the seniistarva- 
tion period the subjects were allowed to 
go about alone but later were required 
to be accompanied always by a “buddy.” 
If invited out or to a friend’s home for 
a meal, a subject could take a part of his 
own food (likely a cold maraconi sand- 
wich or a plain slice of bread). Under 
such conditions the men disclaimed any 
conscious temptations and even re- 
ported annoyance when hosts or others 
tried to persuade them to take just a 
little extra food. 

The use of subjects on food-handling 
jobs was discontinued at their request 
because the temptations under these cir- 
cumstances became too great ; they had 
found themselves inadvertently licking 
gravy off their fingers or picking up 
crumbs. 

Emotioris arid .1 ft ifudcs.  The cumu- 
lative effects of the stress were definitely 
associated with eniotional instability. 
The men experienced transitory and 
sometimes protracted periods of depres- 
sion. They became discouraged because 
of their relative ineffectiveness in daily 

living. Inability to sustain mental or 
physical effort contributed much .to this 
feeling of inefficiency. The persistent 
clamor of hunger distracted the sub- 
jects when they attempted to continuc 
their cultural interests, hobby activities. 
antl studies. The discrepancy between 
what the men wanted to do and what 
they were able to do resulted in frus- 
t ration. 

During the advanced stages of semi- 
starvation there was a marked lowering 
o f  the threshold to depressive reactions. 
.Ilthough clinically, depression reached 
irankly pathological proportions only 
on rare occasions and in only a few in- 
dividuals, the men were always more 
serious and obviously less happy than 
(luring the control period. Unexpected 
q ~ l l s  of elation, sometimes bordering 
on ecstasy, occurred. Feeling “high” 
NX sometimes attributed by the men to 
n “quickening” effect of starvation or 
to success in adjusting to the semi- 
starvation diet. Feelings of well-being 
ant1 exhilaration lasted from a few 
hours to several days but were inevi- 
tably followed by ensuiiig “low” pe- 
riods. Just as the subjects were unduly 
depressed by untoward events, their 
spirits were markedly boosted by such 
things as fine weather, anticipation of 
an outing, a profitable “bull session.” 
antl other variations in daily routine 
capable of arousing enough interest or 
enthusiasni to take them “out” of them- 
selves. 

Frequently, both subjects and ob- 
servers remarked that the group was 
apathetic. Apathy grew out of repeated 
failure, with accompanying frustra- 
tions, to carry on “normally” during 
the stress. Things which would arouse 
their interest tended more and more to 
fall within tlie coniplex of “guinea-pig” 
life; loss of body weight, hunger, and 
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food. In discussing these, the men 
would often become animated. 

The smooth-temperedness, patience, 
and tolerance evidenced during the con- 
trol period gave way under stress to the 
converse. Irritability increased to thc 
point where it became an individual and 
group problem. Although tlie men 
were aware of their hyper-irritability, 
they were not altogether able to coiitrol 
their emotionally charged responses. 
Thus, outbursts of temper and period$ 
of sulking and pique were not ~incom- 
nion, and a few had strong urges to 
violence but these were not carried out. 

The men exhibiting a large degree of 
personal and social deterioration easily 
became objects of aggression for the 
rest of the group. In particular, one of 
these subjects, who dramatized himself 
and his seniistarvation role, served as 
a scapegoat and a ready reference point 
for favorable self-comparison. The 
men rated themselves in comparison 
with their normal condition as lacking 
in self-discipline and self control, sub- 
ject to indecisiveness, restless, sensitive 
to noise, unable to concentrate, and 
markedly “nervous.” 

It is likely that the widesprcad use of 
coffee, tea, and chewing gun1 repre- 
sented attempts to allay nervous tension 
besides serving as substitutes for food. 
Similarly, the occurrence of nail-biting 
(not present during standardization) 
and the acquisition of or increase in 
smoking habits were related to in- 
creased “nervousness:” Personal ap- 
pearance and care began to deteriorate 
as the stress progressed. The men often 
ncglected to shave, brush their teeth, 
and comb their hair. Even those who 
had been careful or even particular in 
their grooming now dressed carelessly 
and presented a slovenly appearance. I t  
should be noted, however, that bathing 

was not neglected. It was a source of 
pleasure as it provided means of getting 
warm as well as a form of hydro- 
therapy; it was reported to have re- 
lieved aches, pains, and fatigue. 

Social initiative, and sociability in  
gcneral. underwent remarkable change. 
Their earlier interest in having a voice 
in  the making of policies and rules for 
the conduct of the non-scientific aspects 
o f  the experiment dwindled. The men 
I)ecame indecisive, unable to make per- 
sonal plans, and unwilling to participate 
in  group activities. The subjects spent 
more arid more time alone. It became 
“too much trouble” or “too tiring” to 
have to contend with other people. With 
the decline in the interests which had 
previously been held in conimon with 
others and with the growth of feelings 
of social inadequacy the men became 
self-centered. The egocentricity and as- 
sociated heightened irritability, of 
which tlie subjects were well aware, re- 
quired at times a real effort to maintain 
socially acceptable behavior. Too often, 
attempts to keep the interpersonal rela- 
tionships tolerable, if not gracious, pro- 
tlucc.tl an uncomfortable and emo- 
tionally charged atmosphere in which 
politeness was artificial and social in- 
teraction stilted. Humor and high 
morale. which had been an outstanding 
characteristic of the group during 
standardization, gradually disappeared. 
Humor “dried up” and the tone of the 
group became sober and serious. What 
humor remained at the end of semi- 
starvation was mainly of the ironic and 
sarcastic variety. 

The men devoted much time and 
energy to the collection of recipes, 
studying of cookbooks, and contempla- 
tion of menus. The acquisition of coffee 
pots, hot plates, kitchen utensils, and 
the like on shopping “sprees” appeared 
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reasonable. h4uch less so was the buy- 
ing of old books, unnecessary second- 
hand clothes, knick-knacks, and other 
items which came to be known as 
“junk.” Often after making such pur- 
chases, which could he afforded only 
with sacrifice, the nien would be puzzled 
as to why they had bought such more 
or less useless articles. This acquisitive 
Iwhavior may he interpreted as a 
mechanism cornpensating for the depri- 
vation of food. Several subjects insisted 
that they had grown unusually anxious 
to save nione\- for a “rainy day“ and 
attributed this to the insecurity they 
felt in the experimental situation. 

In the later part of semistarvation, 
housekeeping chores were neglected and 
non-experimental Laboratory duties 
were carried out less and less effec- 
tively. The educational program, de- 
signed to prepare the men for foreign 
relief work and followed at the start 
with enthusiasm, in  time quietly but 
decisively collapsed. .As the distinction 
between the nien and their non-starved 
associates became more Immounced. the 
subjects became strangely and some- 
what defensively aware of belonging 
to a “group.” The men exhibited 
heightened sympathy for an identifica- 
tion with the starving and ‘suffering 
people throughout the world. 

Spx. Sexual feeling and expression de- 
clined to the point where at the end of 
the semistarvation period it  was vir- 
tually extinguished in all but a few 
subjects. The decline of sex drive was 
so dramatic that the subjects were 
struck by the change and used colorful 
language to describe it. As one of them 
put it, “I have no more sexual feeling 
than a sick oyster.” The number of 
“dates” dropped drastically. Those who 
continued to “date” found their rela- 

tionships strained. Some o f  the iiieii 

were surprised to find that this was 
also true in even those cases where their 
female contacts had appeared to be 
Based on intellectual, social, and group 
interests. Such situations probably 
stemmed from decline in sociability as 
;veil as loss of sex impulses Masturba- 
tion and nocturnal emissions were re- 
ported as absent or grcatly reduced. 
11Ioreover, sex fantasies and sex dreams 
were reduced in number and when 
present were severely attenuated. 

intelligencr. Complaints o f  inability 
to concentrate for any Iwriod oi  time 
and of difficulty i n  developing thoughts 
became numerous. By the end of the 
semistarvation period a large propor- 
tion of the nien felt that their judg- 
ment had been impaired. They reported, 
further, that their alertness and com- 
prehension had declined. Clinically, 
we had the impression that the intel- 
lective capacity was essentially un- 
changed ; this impression was supported 
I)y objective test evidence. Memory 
disturbances and decrease of expressive 
power were only rarely encountered 
and did not go beyond the range of 
normality. Throughout the stress the 
subjects thought clearly and talked in- 
telligently, and the self-estimates of loss 
of intellective abilities may be regarded 
as a function of physical disability and 
emotional factors. It was the narrow- 
ing of their interests, apathy, and lack 
of initiative in carrying on conversa- 
tion and study which led the men to 
conclude that they had suffered actaal 
decline of intellective powers . 

RESULTS : R E H A B  I LIT.\TION PH .WE 

The purpose o f  the rehabilitation 
phase of the experiment was to measure 
the relative efficiency of several levels 
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of refeeding in order to secure the most 
efficient, practical, and economic regi- 
men for dietary rehabilitation. There 
was little change in the composition of 
diet, simply more of it. The awragc 
caloric intake was 2,448 Calories dur- 
ing the first six weeks, 3,257 Calories 
from the seventh to the tenth week, 
and 3,518 Calories during the eleventh 
and the twelfth week of controlled re- 
habilitation. Within the context of this 
report it is not possible to discuss the 
differential effects of the experin~entally 
varied levels of caloric, protein, and 
vitamin intake. We shall, therefore, 
limit ourselves to a qualitative descrip- 
tion of behavior during the rehabilita- 
tion phase of the experiment. 

The process of recovery was slow. It 
should be emphasized that the psycho- 
biological stress of semistarvation ac- 
tually continued to a greater or lesser 
degree (depending upon the level of 
re feeding) throughout the entire twelve 
weeks of con trolled rehabilitation. 

Physical Changcs. At the end of twelve 
weeks of controlled rehabilitation the 
subjects in the highest caloric group, 
which received 1200 Calories more 
than the lowest group, had regained 
less than sixty per cent of the weight 
lost. Those in the lowest group gained 
no weight during the first six weeks 
and by the end of the twelfth week had 
regained only twenty per cent of the 
weight lost in the semistarvation phase. 
Energy and physical well-being in- 
creased roughly in proportion to caloric 
intake. 

Recovery from dizziness, apathy, and 
lethargy was most rapid. Tiredness, 
loss of sex drive, and weakness were 
slow to improve. Although visible 
edema tended to disappear, in some 
men there was little change atid even 

an increase in edema. Cramps, vague 
aches and pains, and paresthesias were 
unrelieved for some time. Some of the 
men had new complaints such as flatus, 
distension, belching, and stomach ache. 
Those subjects who gained the most 
weight became concerned about their 
increasing sluggishness, general flabbi- 
ness, and the tendency of fat to accu- 
mulate in  the abdomen and buttocks. 

At the end of three months of re- 
habilitation even in those subjects who 
ivere maintained on the highest caloric 
intake, the overall physical condition 
was considerably inferior to the pre- 
starvation status. Later reports from 
the sulijects indicated that it was not 
until an additional three months of 
“nornial” living and super-normal eat- 
ing, beyond the twelve weeks of con- 
trolled rehabilitation, that their physical 
capacity approached pre-experimental 
levels. 

Food. During the twelve weeks of re- 
hatilitation there was relatively little 
change in the subjects’ eating habits 
and attitudes toward food. The men 
continued to want more than they re- 
ceived. Even when those on the highest 
caloric intake were physically full, they 
wanted m o r e t h e i r  appetites were in- 
satiable. The men continued to be con- 
cerned with food and their rations 
above all else. Food substitution habits 
persisted with only minor alterations. 
Heavy use of coffee, tea, “souping” of 
food, and generally high fluid intake 
continued to be characteristic for most 
of the rehabilitation period. Keeping 
foods hot, “formalities” of serving, and 
creation of mixtures and “concoctions” 
continued. About half a dozen of the 
men were more deteriorated in their 
eating habits and table manners during 
the first six weeks of the rehabilitation 
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period than during semistarvation. 
There was little flagging in food in- 
terests and culinary matters, although 
the filing of recipes and the reading of 
cook books gradually declined. 

Entotioils miti :Ittitudes. For six 
months the men had looked forward to 
the last day of semistarvation as the 
day which would mark the end of their 
ordeal. They had anticipated that re- 
habilitation would bring about early 
alleviation of their symptoms and dis- 
tress. This belief was a sustaining moti- 
vation during the semistarvation pe- 
riod. The expected “new lease on life” 
did not materialize. As already stated, 
weight gains were small or non-existent 
( a  few men even lost weight due to loss 
of edematous fluid). Weakness, tired- 
ness, pains, and myriad other discom- 
forts continued to contribute to their 
suffering. Hunger and appetite were 
not appeased. As one subject expressed 
himself, “Now I go away from meals 
hungry three times a day instead of 
two.,, 

Some men actually became more tlc- 
pressed and irritable than in semistarva- 
tion. Many grew argumentative and 
negativistic. Others professed grave 
doubts as to the value of the entire 
project or questioned the motives and 
competence of the experimenters. Sev- 
eral subjects confessed that their hu- 
manitarian concern for the welfare of 
mankind had become elusive and diffi- 
cult to maintain. Impatience, tenseness, 
and a feeling of a “let down” pervaded 
the group. After the first few encour- 
aging days of the rehabilitation regi- 
men there was a pronounced and de- 
cided slump in nioralc. 

However, the discontent and aggres- 
siveness, as distinguished from the 
apathy and acquiescence of seniistarva- 

tion, was an indirect evidence of an in- 
crease in energy. It foreran the gradual 
reappearance of physical, social, and 
cultural interests which had gone “un- 
derground” for the duration of semi- 
starvation. No longer were the men 
willing to accept without question the 
formation of policy by those responsible 
for conducting the experiment. They 
insisted that the rules and regulations 
make “good sense” to them. The men 
became increasingly impatient with the 
“buddy system” which was maintained 
until the sixth week of rehabilitation 
when it was finally removed in the face 
of imminent wholesale violation. Gen- 
eral unrest was reflected in the failure 
to re-establish efficient non-experimen- 
tal laboratory and work assignments. 

It was difficult for the men to a h n -  
don or modify attitudes and habits 
which they had acquired during semi- 
starvation. In readapting to pre-ex- 
periniental interests and activities, the 
subjects were often frustrated by lack 
of supporting strength and endurance. 
The circumstances of normal living 
were appealing to the subjects long be- 
fore they were able to cope with them 
successfully. This added to the restless- 
ness and complicated the morale prob- 
lem. In the latter part of rehabilita- 
tion the cumulative effects of increased 
food intake and the nearing prospect of 
the end of the experiment brought 
about a noticeable improvement in 
morale. 

Humor, enthusiasm, and sociability 
progressively reappeared ; and irrita- 
lility and nervousness diminished. The 
strong sense of group identity was dis- 
sipated as the men once again looked 
forward to developing their own plans 
for the future and took up interests not 
immediately related to their participa- 
tion in the experimental program. The 
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distinction between the “in-group” and 
the “out-group” ( i e .  the starved and 
well-fed) disappeared. 

Sex. The sexual impulses, needs, antl 
interests were very slow in regaining 
their pre-experimental intensity. 

Iwtcllipricc. There was a pronounced 
decline in the number of complaints 
about the lack of alertness, inability to 
concentrate, poor comprehension, im- 
paired judgment, and deterioration of 
memory. However, the inefficiency antl 
poor habits of study persisted. It was 
apparent that the men by and large did 
not resume their academic studies antl 
intellectual pursuits with the application 
and vigor that was characteristic oi 
their efforts during the control period. 

‘R I S  I * L T S  : ’OST- S P El< I hI 17 N T ‘1 I. 

PHASE 
On October 20, 1945 (the end of the 

twelfth week of controlled rehabilita- 
tion and the forty-eighth week of the 
experimental regimen) twenty of the 
thirty-two subjects were released alto- 
gether froni dietary and experimental 
restrictions. The twelve men selected to 
rcmain at the Laboratory for further 
stutly were relieved of all dietary re- 
straints over week-ends. Thus on the 
weekend of October 20, the whole 
group was at long last free to satisfy 
their personal food cravings and, most 
importantly, to eat as much as they 
wanted. The men gorged prodigious 
quantities of food which approxiniated 
six to seven thousand calories per day. 
Many ate more or less continuously 
throughout the two-day period. Some 
reported eating as many as three con- 
secutive lunches. In many cases the 
nien were not content to eat “normal” 
menus I)ut persevered in their lialiits of 
making “concoctions” antl conihinn- 

tions which could only be described as 
fantastic. The free choice of ingredi- 
ents, moreover. stimulated “creative” 
and “experimental” messing with food. 
1-icking of plates and neglect of table 
niaiiiiers persistecl. Attempts to avoid 
wasting even a particle continued in 
the face of unlimited supplies of ini- 
mediately available food. An irrational 
fear that food would not be available 
or that the opportunity to eat woultl 
soiiicliow I)e taken away from them was 
present in  some of the men. ‘I’his map 
have niotivated their cating as much 
as they could hold at any given tinic. 

Generally, the nien ate more food 
than they were prepared to cope with. 
Tliis gluttony resulted in a high inci- 
tlcncc of heatlaclies, constipation or 
diarrhea, intestinal distension, 1)clching. 
flatus. antl unusual sleepiness. Several 
nien had spells of nausea and vomiting ; 
oiie I)ecanie acutely ill and required hos- 
pitalization for a week. Follow-up 
studies made at thirty-three and fifty- 
five weeks after the end of semistarva- 
tion showed that the men had returned. 
by antl large, to their pre-experimental 
“nornial” status except that a number 
o f  men exceeded their pre-starvation 
wight .  

DISCUSSION 

dlc.fliutlologic-c~l c u t ~ u i c w t .  1 his p+r 
presents clinical observations, iniprcs- 
sions, and generalizations derived from 
formal and informal contacts with the 
subjects and from descriptive protocols 
including diaries antl interviews. The 
subjects were observed under such 
varied conditions as individual and 
group testing sessions, personal inter- 
views, clerical and technical lahoratory 
work, participation in group meetings, 
at times when the authors ate with the 
mcii, etc. Test results and ratings were 

-. 
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nientioiied o i i i j  occasionally and ere 
used as evidence supporting and/or 
supplementing qualitative clinical j udg- 
ment. The parallel use of the clinical 
approach and stantlardized testing tech- 
niques facilitates interpretation of the 
data and has the advantage of provid- 
ing for cross-valitlation of the findings. 

Mag r r it  id^ sC- 11 I ist CI r“ti t i o I 1 

changes. The fact that it  was possible 
to complete successfully the experiment 
indicates that neither the physical nor 
mental health of the group was affected 
to a pathological degrev. . \ t  no time 
was it necessary to omit a test or an 
interview because of lack of coopera- 
tion or incapacity of the subjects which 
was due to semistarvation alone. hlany 
of the physical antl psychological al- 
terations may be considered as adaptive 
and protective. ];or exainple, reduction 
of basal metabolisni conserved energy ; 
likewise, reduction in social participa- 
tion resulted in decreasing demands 
tipon the energy o f  the organism. Other 
changes were frankly deteriorative, 
such as development of edema, loss of 
muscle tissue, lack of endurance. re- 
duction in concentration and self- 
discipline. The character and magni- 
tude of these changes were such as to 
render the men increasingly inefficient 
in their daily living. However, persons 
who came into superficial contact with 
the subjects did not notice anything 
strikingly abnormal ahout their be- 
havior even though it was drastically 
altered from their Ire-starvation norni. 

of t / I  P 

riient reseiiihlcd in all essential points 
the etfects o f  famine as presented hy 
Sorokin in his nionograph. For a direct 
coni1)arison with the chaiiges ohserved 
in the Minnesota Experiment, digests 
o f  a few rep-esentative field reports on 
war-time seniistarvatioii will he pres- 
sen tetl. 

‘The severely uiitleriioiirislietl 1)ersoiis 
seen in  1042 i i i  internment canips in 
sotithern J“raiice( 1.3 1 tmiversally es- 
Iiihitetl \\-eakness. exhaustion, antl 
al)athy. ’l’heir Imly  teniperature was 
Io\vcrt.tl. and they \vere sensitive t o  
cold ; the onset of \varnier weather ivas 
reflected iii an iiiiprcved sense o f  tvell- 
Ileing. -1’Iie facial t.sl)ressioii ivas pain- 
id ( “facies dolorosa” ) ,  sometimes 
iiiask-like. ‘I’hcre \\.as a11 acute desire 
ior foot1 in large aiiioiiiits ant1 ire- 
cluently intlivitluals hatl t o  I)c torn away 
iron1 reftise cans. Schivarz noted that 
the increase in the desire to eat (hyper- 
circxia) tentletl to last long after the 
I)atients hecanie well. Even in the treat- 
i i ie i i t  of e(lematous cases the food hatl 
1 0  he mixed with large amounts of 
licluitl in order to make up the quantity 
tksiretl by the patients. ‘The daily l~reatl 
rations hatl to  be divided into three per- 
t ions and given out separately. other- 
\vise all the Ixead \\oultl he eaten as 
soon as it was received. l’olyuria and 
nocturia were universal. >larked neu- 
rological changes were ohserved rarely 
ntitl then only in the terminal stages of 
starvation. 

Similar findings were obtained in 
Ideningrad in 1?41--12(15). Because of 

Sin1 i lov i ty  bc/nvc*ii experimental and the G&mn Ihckatle the supply of food 
riorz-~~,rprvirrrc~ritcr/ sc~rr~isfarvutiori m d  to the city tlecreasetl rapidly and the 
rphabilitntioji. Sorokin(14) criticized Imogress o f  starvation approximated 
experimental studies on starvation in the rate o f  &ght loss present in the 
man as lacking in realism. In spite o f  llinnesota Experiment. The first c h i -  
this criticism t h v  picture of semistarva- cal symptoms of ill-lwing began to ap- 
ton as seen in thc hlinnesota Esl’czri- pear i n  the I)opulation aliotit four weeks 
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following drastic reduction in food 
supply. Emaciation and decrease in 
strength became noticeable. Numerous 
cases of generalized weakness and oc- 
casional fainting came to the attention 
of the Leningrad First Aid Service. 
The effects of the blockade on the health 
of the population were complex. There 
were cases of simple semistarvation un- 
complicated by symptoms of hypovi- 
taminosis, but frequently there were 
added the effects of qualitative nialnu- 
trition and of intercurrent infectious 
diseases. In a sample of forty-eight 
semistarvation patients all but one coni- 
plained of increased fatigability. All had 
lost weight, the most frequent loss be- 
ing between twenty and twenty-five per 
cent of the prestarvation level with a 
range of between ten and thirty-three 
per cent. Polyuria, sensitivity to cold, 
dryness of the skin and hair, aches and 
pains in the extremities, and amenor- 
rhea were frequent. No iniportant 
visual disturbances were reported. I’sy- 
chologically, various degrees of per- 
sonality deterioration were o1)servetl : 
apathy, dulling of the emotions, lowcr- 
ing of the moral level, and narrowing 
down of intellectual interests(3). I’sy- 
chotic involvements were rare. 

Psychological investigation by mcans 
of interviews was carried out(12) on a 
group of internees who lived through 
the starvation at the Belsen conccntra- 
tion camp in Germany. The author’s 
main task was to examine patients who 
needed psychiatric attention and who 
were referred to him by other physi- 
cians. In addition, he examined some 
sixty cases in the hospital aiid con- 
valescent areas selected at randoni to 
represent a cross-section of the camp 
population. Unfortunately, in his tle- 
scription the information froni tliesc 
two sotirces is not clearly differentiated. 

The nutrition was extremely poor ; nine 
ounces of bread and two pints of turnip 
soup were given as the daily ration. At 
the time of liberation, the camp was es- 
timated to contain about 50,000 people 
with some 10,000 lying dead in the 
huts and around the camp. In the semi- 
starved inmates of the camp there was 
a marked reduction in activity, reach- 
ing in some cases the form of com- 
plete immobility. Many internees did 
iiot have enough strength to walk. A 
common reaction was the loss of appre- 
ciation of social ties, each individual 
living entirely for himself; family had 
little meaning. Responsiveness to death, 
cruelty, and humiliation was blunted. 
and the individuals hecanie apathetic 
to incidents in the canip. Many showed 
discouragement, seclusion, introversion, 
and depression. Only a minority ex- 
hibited aggressive reactions. Impair- 
ment of memory appeared common. 
Carelessness in appearance, particularly 
in men. tended to persist even after 
liberation. In women the sense of 
nioclesty was dull or lacking. Interests 
were severely narrowed down to niat- 
ters of food. The inmates were con- 
tinually hungry, and it was reported 
that in the last stages of the camp be- 
fore 1 i berat ion cases of catin ibali sni had 
occurred. Even after the danger of 
starvation ceased and anxiety about 
food was objectively without grounds, 
the semistarvation reactions such as 
stealing, hiding, and “saving” food per- 
sisted. As nutritional rehabilitation 
progressed, the pattern of complaints 
changed. IVhereas before the patients 
complained wearily and hopelessly, later 
the complaints became fierce, bitter, and 
resentful. Cases with frank psycho- 
1)athology were few in view of the har- 
rowing experiences, the physical suffer- 
ing, and the fear of hunger, torture, 
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and death to which the internees were 
exposed. There were cases of conver- 
sion hysteria, expressed in the inability 
to hear or see. Delusions were rare. A 
few patients exhibited maniacal out- 
bursts. 

There are many similarities between 
our experimental findings and the con- 
ditions described in the above reports. 
The loss of weight and the physiologi- 
cal changes were essentially typical of 
those encountered in non-experimental 
semistarvation. This was confirmed by 
Major Marvin Corlette, M.C., who 
made extensive observations on mal- 
nutrition in northwestern Europe at the 
time of liberation and who visited the 
Laboratory in July, 1945, at the ena of 
the semistarvation period. H e  stated : 

. . . . the salient clinical features 
of the picture we saw at Minneapolis 
. . . . very closely simulated the pic- 
ture of semistarvation seen in west- 
ern Holland as well as in some of the 
Cxrman concentration camps in the 
early spring of 1945. Except for the 
absence of filth and secondary skin 
infections in the experimental sub- 
jects, it appears that the fundamental 
clinical pattern of partial starvation 
as we observed it in Europe has been 
duplicated.”( 5) 

The intrinsic psychological effects of 
semistarvation are also practically iden- 
tical under both conditions : intense 
hunger, preoccupation with thoughts of 
food, marked emotional changes ( e . g .  
depression, apathy, irritability), loss of 
sex drive, and overall suffering. The 
somewhat inimical social climate in 
which the men as conscientious objec- 
tors had moved prior to participating 
in the experiment and the unavoidable 
regimentation of their lives as subjects 
may be considered to have engendered 
psychological stresses analogous in 

(‘ 

some degree to the personal and social 
insecurity usually experienced by fam- 
ine victims. 

The behavior of the subjects during 
nutritional rehabilitation in the Minne- 
sota Experiment had its counterpart in 
patients who suffered from natural 
semistarvation and were later placed 011 

hospital diets. In  this context reference 
may be made to the released Indian 
prisoners of war who lost on the aver- 
age about twenty-five per cent of their 
body weight during their internment 
Ijy the Japanese(l1). ’4fter admission 
to the 47th British General Hospital. 
Singapore, they were served four meals 
daily. Between the main meals the 
men were given milk drinks with bis- 
cuits, sweets, or chocolates. The light 
hospital diet provided an estimated 
3,384 Calories ; the ordinary hospital 
diet 4,260. As a rule the men had very 
large appetites which were not satisfied 
by these diets. Overeating was often 
followed by flatulence and abdominal 
distension. Sometimes diarrhea was 
iresent. Gastrointestinal discomfort 
lasted from a few hours to a few days. 
In severely debilitated persons overeat- 
ing had serious results including sud- 
den collapse, low blood pressure, a rapid 
feeble pulse, cold extremities, and stu- 
por. In our group there was only one 
man who needed hospitalization because 
of  gastrointestinal and cardiac symp- 
toms resulting from overeating al- 
though minor distress was experienced 
hy a considerable nuniber of our sub- 
jects when they were released from all 
dietary restrictions. 

Factors specific t o  the Mirtracsotn e x -  
periment. In spite of the many simi- 
larities between the picture of experi- - 
mental and “natural” semistarvation, 
we do not wish to minimize the specific 
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factors present in the Minnesota Ex- 
periment. The subjects were specially 
selected and constituted a group which 
was neither a random nor a cross-sec- 
tional sample of the population. Certain 
aspects of tlie experiment tended to 
mitigate the severity of ‘the stress as 
compared with non-exper i men tal semi - 
starvation. The men had clean, health- 
ful living accommodations with atle- 
quate sanitary facilities, including soap, 
hot water, and other comforts. ?‘bey 
had sufficient clothing and atlequate 
medical supervision and care. All food 
was skillfully prepared antl served. 
Since the subjects were not permitted 
to eat off-diet. tlie danger of ingesting 
contaminated food or harmful sullsti- 
tutes was eliminated. Ncither did they 
get tlie opportunity to gorge from time 
to time. The nien had strong intel- 
lectual, religious, humanitarian, antl 
ethical values which played an impor- 
tant role in the maintenance of nior:rle 
and in keeping the men from getting 
into “trouble.” Unquestional~ly, the 
subjects possessed a rare capacity for 
continuous denial o f  tlie tleniantls o f  in- 
tensive hunger. 

Certain sources of insecurity present 
in conditions of “natural” famine were 
absent in this experiment. The s u l ~  
jects knew that the stress would come 
to an end at a predetermined date and 
that rehabilitation would iollow. They 
knew when and what food would I)e 
served and that it would be available 
without fail. There was no conipeti- 
tion as t o  who got what to eat and, 
therefore, no question of fending for 
it. The men were protected in other 
ways. When they were too weak or 
ill,  arrangements were made so that 

, their work and “guinea-pig” duties 
were postponed or re-scheduled. More 
importantly, they were free from po- 

litical turmoil and oppression, bombing:, 
threat of sudden death or injury, 
destruction antl loss of property. Fur- 
thermore, crime, theft, depravity, es- 
ploitation, and other socially disru1)tivc 
conconi itant s of non-experimental semi - 
starvation were not present. 

On the other hand, some of the pro- 
visions and restrictions imposed by tlie 
cxperiniental regimen increased its 
severity as compared with non-experi- 
nicntal situations. The subjects starved 
iri tlic midst of plenty. The drastic 
limitations of personal freedom re- 
cluirctl by tlie experimental prograiii 
itscl i \\as a hardship. Being volunteers, 
they could have withdrawn from the 
cxlw-iinent : for this reason conflicts 
ant1 teiisions were generated which 
niatle the experimental semistarvation 
more difficult to endure. In tlie espcri- 
mental situation the su1)jects were un- 
able to improve their nutritional contli- 
tion through ingenuity antl individual 
effort as is often possible in  “natural” 
semistarvat ion. 

It is ~~ortliwliile to examitie the liy- 
potliesis that the necessary controls antl 
grueling regimen of the experiment, 
aside from diet, heightened sigiiificantly 
the psycho-hiological stress and con- 
tributed to tlie behavioral changes. On 
this p i n t  we have only indirect but 
relevant evidence ; twelve subjects serv- 
ing in another nutritional experiment, 
\vho lived in the same quarters as the 
semistarvation subjects and under sinii- 
larly controlled experimental conditions 
h i t  on an adequate diet, gave no evi- 
dence of the behavior changes charac- 
teristic of semistarvation. It is believed 
in view of this fact that the rigorous 
experimental regimen as such did not 
distort for tlie group as a whole tlic 
personality changes induced by starva- 
t ion. 
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C‘ompurisori uf  tlie Minnesota experi- 
ment with othcr cxperimental iitvesti- 
gntions. The psychological effects of 
semistarvation have been studied in the 
past primarily during acute ancl, as a 
rule, short-term starvation. Since these 
situations differ radkilly from pro- 
longed semistarvation, there is no need 
to review this material. 

There is only one experiment, carried 
out in 1918, which is somewhat similar 
to the present investigation(1). ‘fhe 
effects of semistarvation on the \\ell- 
lieing and personality of our sthject5 
closely paralleled the changes observed 
by Henedict antl his co1lal)orators in 
their study on prolonged undernutri- 
tion. However, in the IIinnesota Ex- 
periment, the alterations were much 
more marked. I his is understatitla1)lt. 
hecause the period o f  reduced food in- 
take in the present stud? was one-third 
longer and the average weight-loss was 
twenty-four per cent as compared with 
a decrement o f  10.5 per cent in  the 
case of the twelve subjects observed 
by Benedict. It may be expected that 
the strain o f  semistarvation hears an 
exponential rather than a linear rela- 
tionship to the loss of body weight 

Usr of consciortiow objectors (7s  sub-  
jects. Because conscientious objectors 
are members of a small minority group 
and, as such, known to relatively few 
people except in a stereotyped and su- 
perficial way, some comments on the 
subjects as persons rather than as 
“guinea-pigs” may he pertinent. More- 
over. descriptive antl identifying in for- 
mation may serve to forestall unwar- 
ranted criticisms of the experimental 
findings based on the status of the su1)- 
jects as conscientious objectors. 

Before the men were transferred t o  
Minneapolis to serve as csperimental 

?. 

subjects, they had been engaged in a 
variety of jobs classified as “civilian 
work of national importance,” princi- 
pally manual labor in work camps hut 
also in special projects where they 
served as orderlies ancl attendants i n  
mental hospitals, etc. O\:er a hundred 
inen responded to the call for volunteers 
;IS “human guinea-pigs” in the starva- 
tioii-rehabilitation experiment. Those 
candidates whose applications were ap- 
1)roved after careful screening ivere 
physically examined antl intervie\vetl 
l)y IAoratory personnel I)e fore final 
selection. The men finally accepted 
\ v c w  chosen according to these criteria : 

1;reetloni from history of disabling dis- 
eases including mental illness. 

.‘\hence of physical disabilities or hantl- 
icaps. 

.‘t.l)ility to cooperate and get along well 
with others. 

\\-iIIingtiess to subordinate personal in- 
terests, activities. atid welfare to the 
recluirements of the experimental 
1)rogram. 

.\ctive interest in problems of nutri- 
tional relief and rehabilitation. 

Freedom from marital or familial re- 
s pon si bi li t ies. 

‘The individuals selected were 
healthy, intelligent, young, white males 
representing a wide range of body type, 
physical endurance, personality charac- 
teristics, and socio-economic back- 
ground. .4ccording to clinical evalu- 
ation as well as the results of objective 
measures of personality, only their paci- 
fist convictions set these men apart 
froni other men of similar age, health, 
intelligence, education, and background. 
I he inimature and neurotic personality 
traits evidenced in a few men prior to 
the experiment were either sub-clinical 
or mild. The men were highly regarded. 
Imth as subjects antl as persons. by 

r .  
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those with whom they worked and as- 
sociated. It seems safe to assuiiie that 
any sample-bias present in the experi- 
mental findings errs on the conserva- 
tive side. The psycho-biological “stami- 
na” of the subjects was unquestionably 
superior to that likely to be found in 
any random or more generally repre- 
sentative populatibn sample. It is un- 
likely that such a sample of subjects 
could be kept to the grueling regimen 
for the necessary duration of such an 
experiment. I t  should be renicni!)ered 
that the subjects could eat nothing but 
what the Laboratory prescribed and 
provided for almost a year. Moreover, 
for many, at the levels of refeecling 
used, rehabilitation was, for weeks, 
little more than a painful continuation 
of the six months of semistarvation 
stress. 

SUMMARY 

Observations are reported on be- 
havioral changes which occurred in 36 
volunteer subjects during a seniistarva- 
tion-rehabilitation experiment. 

Six months of semistarvation pro- 
duced marked deteriorative and adap- 
tive changes in all subjects. The nien 
lost twenty-four per cent of their initial 
gross body weight. The physiological 
responses to undernutrition included 
such changes as decrease in the pulse 
and basal metabolic rate. A large num- 
ber of men suffered from edema. The 
subjects complained of weakness, fa- 
tigability, sensitivity to cold, giddiness 
on arising, polyuria. distressing sensa- 
tions of hunger, and other aches and 
pains. 

The personality changes were “psy- 
choneurotic” in type and although not 
grossly pathological, rendered the sub- 
jects increasingly ineffective in their 
daily living. The nien exhibited symp- 

tonis of depression, irritability, “ner- 
vousness,” and general emotional in- 
stability. Social withdrawal, narrow- 
ing of interests, obliteration of sexual 
drive, and difficulty in concentration 
were prominent. Food and eating be- 
came their dominant concern. 

Marked individual differences were 
present in both the degree of overall de- 
terioration shown in starvation and in 
the rate of recovery. During the period 
of rehabilitation, return to “normal” 
was unexpectedly slow and in general 
paralleled the levels of caloric intake. 
Feeling of well being, range of inter- 
ests. emotional stability, and socia- 
hility were regained more rapidly than 
strength, endurance, normal eating 
habits, and sexual drive. 
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.I 1’REI.IMIN.ARY INVESTIGATION OF THE S.\IIGENT TES‘l’ 

K A T H E R I N E  K. ICASSETT 

Cliiiversity of Wiscnnsiii 

I’HORLEM 

Sargent has recently made an at- 
tempt to incorporate the principles of 
projective methods into a group paper- 
and-pencil personality test, thus coni- 
bining the administrative advantages 
of a written test with the diagnostic 
value of a projective technique(1). The 
theory and principles which lie behind 
this Test of Insight into Human Mo- 
tives are reviewed and summarized in 
her more recent article(2). Further in- 
vestigation of this test has formed the 
basis of the present study. The test 
comprises situations, briefly described, 

1. The writer is grateful to Dr. Ann Magaret 
of the Department of Psychology, University of 
Wisconsin, for her advice and guidance i n  the 
study and thesis on which this article is based, 
as well as for her further aid in the revision 
for publication. 

i i i  \vliich the major conflict areas of 
personality are emphasized, followed 
in each case l ~ y  the questions, “What 
did he (or she) do and why?” and 
“How did he (or she) feel?” The 
subjects are instructed to write answers 
to the situation-question items, called 
armatures, in  any order they like and 
as many as they like. The replies are 
scored by the. classification of feeling 
arid cognitive expressions, types .of con- 
flict solution, maladjustment indicators, 
and various counts and ratios of these. 
Sargent considers her test to be suf- 
ficiently promising to warrant further 
cxperimentation, and has made a num- 
ber of suggestions for further research. 

Sargent used alternative forms to 
determine the reliability of the test and 
concludes that there is “at least a sus- 




