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tal energy this day somewhat reduced, tired

and lethargic ; morale slightly affected ; quite

subject to blackouts when rising suddenly.”

At the next interview (S 8) , the subject’s

weight had fallen to 127 pounds (initial value

142 lb.) . He reported that he felt just about

an “average” impact of the semistarvation

stress, in comuparison with the other men. His

health had been good during the month cx-

cept for a cold lingering longer than usual.

Hunger had become a “passive experience” for

him. He noticed it only when the routine eat-

ing schedule was upset. He had had no

dreams of food. Although he occasionally

thought about food, he was in no way preoc-

cupied with food timoughts or phantasies. Time

“bull sessions” of his fellow-subjects disturbed

him because conversations inevitably got

bogged down in discussions of diet and 1ood.

There was no indication of mental impair-

ment. He was as much “on the ball” as ever.

He wrote, on the average, six or seven letters

a week (“normal”) , audited a course in Social

Pathology, studied French, and had assumed

leadership in planning a relief and reimai)iiita-

tion course to be provided for the group. He

expressed disappointment that time i)lat�s were

retarded because others had not taken timeir

responsibilities as seriously and enthusiasti-

cally as he did. He stressed the lift provided

for his architectural studies by his vivid im-

agery and aesthetic experiences. He felt that

he had been increasingly sensitive to color,

form, and texture since the beginning of semi-

starvation.

He characterized time group of his fellow sub-

jects as “more sober, a bit more irritable, and

more petty than had formerly been the case.”

During this week (S 8) the subject recorded

a dream, the first since the beginning of star-

vation which had concerned food: “People

and place not clear; all apparently eating pan-

cakes and syrup (a favorite of mine) and

chocolate bars (had seen one passed among

overhead personnel during the preceding after-

noon). Others apparently subjected to ex-

periment like myself, but they ate without the

umieasiness which I felt. Quite suddenly, with-

out clear cause, something caused all to place

in a receptacle passed around the portions of

their pancakes which remained uneaten. At

this point, all entered cars and drove from

the scene. Remorse felt by myself because of

the knowledge that I had known myself to be

doing something wrong while in process of do-

ing it ; end of dream, wakefulness, great re-

lid. . . .“

At the next interview (S 12) , the subject

exhibited and reported a wide range of stress-

marked behavioral changes. Specific f ood

cravings had developed. Additional dreams

about food and eating were noted. On one

occasion he dreamed that he had broken the

(liet. He reported the return of fingernail

biting as a nervous habit. Walking, a pre-

scribed iiiysicai exercise, was associated with

aches and pains. He experienced muscle

cranips both ��‘hile resting and after exercise.

Loss of sex drive was marked. “Sex is (lull

lmnl(l,” he comuniented. Hunger was heigimtened

and he attempted to counterbalance it by in-

creased gum eimewing. Hearing imad i)eeolmie

disturi)ed by �s’hat he described as “sensations

of fullness in ears, echoing, and double

sounds.” Dizziness upon arising from lying or

sitting l)OsitiOns and even when active imad be-

come l)ronminent.

The subject described himself as restless,

more irritable timan ever, witim annoyances be-

conming less iriomentary and fleeting than be-

fore. He imad grown more impatient at has’-

ing to i)e introspective regarding imis condition,

e.g. keeping time required diary. Apatimy had

increased. Capacity for concentration either

in thinking or �)ursuing given activities was

reduced; he complained that ime found him-

self continually wandering fronm interest to

interest. Self-confidence had markedly de-

dined to the point where lie weicoimmed more

and more laboratory control and stated: “I

think it is a good idea to put strong checks on

us.”

Time (liary vividly fills in the details sup-

porting generalizations and statements made

during his interview. He commented: “No-

ticed occasionally a tendency toward careless-

ness in matters of personal health and appear-

ance; temptation arises to pass up a shower.

to skip or postpone shaving, to slight or hurry

tooth brushing, to wear old clothes on campus
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or to town, to put off all mending, darning, and

button sewing. Have noticed the elements

of pettiness, aggressive and insistent argument,

hesitant and inexact speech, sloppy thinking

on occasion in myself and others with the re-

suit timat I have temporarily, at least, lost

rapport with some members of the unit. Have

noticed an increased satisfaction in being

alone, a further drop in desire for social gather-

ings and group activities. Being so mucim

aware of my hunger and my weakness, I seem

to detect a general turning of my attention to

myself, to my concerns, proi)lems, moods, likes

and dislikes, thougimts, interests, wisimes, etc.

I am l)erhlaPs less interested in others, mom’e

impatient with them ; interest in relief and re-

imal)iiitatiofl seems to be shifting radically to

an exclusive interest in arcimitecture, rural or

small community life, a personal home life. . .

Contrary to my earlier attitude, when I

feared time was passing too swiftly to permit

time accOmj)hishing of all I imad set before my-

self to (10 by November, I now quite definitely

ani looking ahea(I witim pleasure to the end of

time experiment. Not homesick in the usual

sense, I nonetheless find my thoughts often

turning toward home, time quiet life there in

the family circle, to plans to return to the

farm on furlough, to cooking my meals there,

to quiet mornings of study, to afternoons of

1)imYsi$�ttl lai)or on the farm. . . . It seems that
time strain of life, timougim by no means intoier-

able om’ un(luly oppressive as yet, is definitely

increasing

By S 16 Don’s weight imad gone down to 119

pounds. He reported the persistence of most
of the sVlill)tOfliS an(l coimmplaints already de-

scrihed. However, sonic changes were noted:

dizziness decreased ; hunger, in general, had

diminished hut wimen pangs occurred the pain

exceeded anyt ii big Previously experienced:

nocturia had become commonplace; severity of

cramps (especially in the calves of the legs,

ankles, and feet) increased; back and shoulder

aches became more definitely associated with

physical exertion. Time subject had had six

severe headaches during this period; and he

occasionally found his vision at night to be

blurred.

The general picture at this point was one of

markedly reduced activity , mental depression,

and lassitude. The good feeling and humor

which characterized his nornial behavior was

almost entirely gone. The subject was ambi-

valent about food and the activities with

which it was associated. He resented the

hold, the compelling nature of his deprivation

and struggled to deny the sway which so

purely an “animal” drive could exert over his

life. Yet he was inevitably drawn toward

food and discussions of food. Both to create

a sensation of fullness in the stomach and to

obtain the “lift” caffeine was observed to pro-

vide generally, he consumed up to four glasses

of water per day plus some nine cups of black

coffee and/or tea per day. The subject pointed

out that weather and climatic conditions had

come to have an important influence on his

morale. About this time his interests had

undergo a radical change. The egocentric

effects of the semistarvation, added to a new

realization of the importance of personal

security, led to dropping of all relief study and

training.

In time middle of June (S 18) his girl friend

had come from the East to spend a week visit-

ing the subject. He described this visit as a

considerable strain and felt that it had been

impossible for him to achieve rapport with

imer.

The interview held at S 20 revealed that the

psychobiological symptoms of stress contin-

ned pretty much as the subject reported them

at the end of May (S 16) , except that ele-

ments of indecision and uncertainty became

more dominant. He had a strong feeling that

“time experiment cannot conclude too soon,”

while, on the other hand, he expressed a de-

sire to remain for the post-rehabilitation ex-

perimentai period.

The subject’s weight at the time of the next

interview (S 22) was 115 pounds. He ex-

perienced a marked resurgence of hunger and

hunger pains, and a greater weakness in the

legs than ever before. Frequently his knees

would “buckle under” when walking; tread-

mill walking had grown increasingly difficult.-

“almost impossible at times.” Activity Was

down to a new low. He stated that most of his

time was spent “just sitting.” Much of the
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* At this time the subjects were allowed to go out-

side the Laboratory only in pairs.
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time he went over his files and worked on his

scrapbook. No longer was he able to keep up

his studies, although he continued to accomn-

pany another fellow, as a “buddy,” to two

classes.* More than ever, he voluntarily con-

fined himself to the Stadium and Laboratory

quarters, making fewer and fewer excursions

other than those required by the prescribed

quotas of outside walking. Recreation became

largely restricted to passive pursuits. He at-

tributed his weight fluctuations to edema wimicim

became pronounced during June. Sleep re-

quirements increased as he grew to be more

and more tired, and frequently he felt cx-

hausted early in the evening.

Regarding food, Don developed elaborate

procedures for making concoctions designed

to stretch to the utmost, by the addition of

water, the food that was served to him. More-

over, he consistently drank the limit of nine

cups of coffee and/or tea each day. Although

he showed less interest in food and diet than

many of the “guinea pigs,” he became inter-

ested in the subject more than at any previous

point in the experiment. He did not, as did

many of the other subj ects, spend time poring

over recipes in cookbooks, yet he remarked

that when he thumbed through magazines, pie-

tures of food were most appealing. His cray-

ings for special foods were largely focussed on

meats-especially pork, ham, bacon, sausages,

and the like.

Previous complaints about hearing diffi-

culties were no longer present. Dreams, par-

ticularly food dreams, had become more fre-

quent during this time. A dream two nights

before the interview involved a huge pile of

fresh bread, spread with butter and jam. He

dreamed that he took a tremendous bite out

of the bread, and then realized that he was

on a starvation diet and spit it out.

At the last semistarvation interview (S 24),

Don felt very “low.” Edema had become pro-�

nounced in his legs, ankles, and face. He had

several severe stomach-aches. Activity had

reached an all-time low. He felt that he had

almost no stamina and endurance left-”one-

half hour of treadmill walking is almost more

than I can manage.” The subject confessed

that recently he had exceeded his quota for

coffee and saccharine. It had become difficult

for hmim to restrain himself from buying books

and other timings which he realized would be

of little use at the time and in the near future,

and cited this as evidence of a loss of self-

control. Reading, studying, and even letter

writing had become difficult for him, with time

result that he had all but given up these activ-

ities. He stated thmat one of the things that

bothered him was his inability to get started,

to initiate activity. The fact that he had cx-

perienced memory lapses reinforced his sus-

picions that he had mentally deteriorated. He

felt that he could expect little of himself-

“It’s now a question of passing time until the

end.” Several times during the interview he

reiterated the hope that in rehabilitation lie

would be placed in the highest of the four

caloric groups.

BEHAVIOR DURING REHABILITATION

(R l-R 12)

In the rehabilitation period, the subject was

placed in the lowest caloric group, with an in-

take of 1780 cal., as compared with 1490 cal.

during the last week of semistarvation. After

five days on the diet (R 1) , the subject re-

ported experiencing a surprising “general sense

of well-being.” He was enthusiastic, and

commented that an “amazing improvement

has occurred.” In general, “hunger is down

and activity is up, and weakness is decreased.”

The subject noted that he felt better than his

physical condition appeared to warrant. The

previous day he jumped up three steps, feeling
frisky, but had a hard time to keep from col-

lapsing because his legs buckled under him.

He felt that he could undertake more activities

and was optimistic about the future.

However, the “improvement” was definitely

a temporary one. At the time of the next

interview (R 3), the subject felt a definite “let

down.” “Things are not going as I had

thought they might,” he noted. Outside and

treadmill walking still tired him out; he did

not sleep well and woke up unrefreshed in the

mornings. He was increasingly “anxious to
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get this thing over with.” “Rehabilitation has

been an unexpected stress. I do not feel that

I am getting more to eat than I got on the

semistarvation standard diet.” The subject

decided not to volunteer to stay at the Labora-

tory beyond B. 12. The subject’s reading was

largely limited to devotional literature, and

he described his sense of the “religious” as

having risen over anything previously experi-

enced. But the frustrations of his expectations

of early rehabilitation and the continued hun-

ger, which the diet failed to allay, colored his

thinking. The subject bitterly complained of

alleg#{231}dmistakes in caloric bookkeeping. His

ideas that he was getting less food than he was

entitled to were becoming an obsession. Activ-

ity slumped again, and his condition had by

and large reverted to that prevailing at the

end of the semistarvation period. Letter writ-

ing (down to about three per month) and keep-

ing his diary were accomplished only with the

greatest effort.

The subject had failed to gain any weight

over his semistarvation low point at the time

of the next interview, almost two months after

the beginning of the rehabilitation diet.

Nevertheless, he reported, “there have been

times when I had a sense of strength and gen-

eral well-being.” Although, in general, the

feeling of hunger had been somewhat reduced,

he reported a vigorous reassertion of the

hunger drive during the preceding week. He

engaged in no more activity than was abso-

luteiy necessary, occupying his tinme by going

over imis files, reading, and sorting and dis-

��osmg of the store of “stuff” he had collected

during his period of acquisitiveness. He cvi-

denced no desire to participate in group func-

tions.

Tiredness was evident to a considerable de-

gree, but he described it as of “a more normal

kind rather than the utterly poohed-out feel-

ing” he used to experience during semistarva-

tion. He continued to require what he con-

sidered as excessive amounts of sleep, and dur-

ing a cold spell he found it difficult to keep

comfortably warm. Even timough sex drive

had recuperated to some extent, he had had

no sex dreams and didn’t crave feminine com-

panionship. With the passage of time the

religious and devotional interests became less

prominent, having been partly replaced by

the concern with field work in relief and re-

habilitation at time community level in the

United States. The interest in foreign re-

habilitation and relief work had all but dis-

appeared. He was not happy �tbout having

been selected to remain at the Laboratory as

a “guinea pig” until R 20, and accepted this

responsibility only out of a sense of duty.

During the latter part of the semistarvation

period the subject developed food and eating

habits which were annoying to many of the

other subjects. These patterns of behavior

became still more bizarre during the rehabili-

tation period and included keeping food hot

by piling it up on toasters, adulteration of

food served by adding to it water and spices,

and making weird concoctions and peculiar

mixtures. This was at a time ��‘hien the food

and eating habits of most of the men were on

the up-grade. Despite attempts to be toler-

ant, other subjects could not suppress severe

criticism of his meal-time behavior. The sub-

ject was aware of this but claimed that all

attempts to modify these dilatory and ritualis-

tic habits had been unsuccessful. He refused

to be high-pressured by men who in most

cases were getting considerably more food than

he did.

Approximately a month later (R 12) , toward

time end of the increased but controlled diet

(2840 cal. per day) , time subject reported that

lmis psychological and physiological condition

was Hfl�)roving. However, time recovery was

far from being complete. He had gained only

seven pounds over his semistarvation weight

and dwelt upon the ways in which he was not

yet rehabilitated : “I still get too hungry too

often. I have weakness in my legs. Psycho-

logically, these things come and go-irrita-

bility, feelings of being worn out, unsureness

�f myself. I have the feeling that I am flitting

about on the surface of things; I have less self-

discipline and confidence. I am susceptible

to undue tiredness. I need more than normal

amounts of sleep.”

The subject was more reconciled to remain-

ing at the Laboratory for another eigimt weeks,

until December, and said that he appreciated
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the opportunity for further rehabilitation be-

fore seeing his family and friends. He felt

that there had occurred much improvement in

his eating and food habits, but regarded his

sex drive as hardly improved at all. His in-

terests by now had shifted to low-cost housing,

rural housing, and small community planning.

The importance of attaining physical security

had been sharply focussed by his semistarva-

tion experience. He declared that he had

given up plans to do relief work abroad be-

cause “it is more important to get established.”

When demobilized, he planned to finish imis

apprenticeship, obtain a license as an archi-

tect, and get started on his own.

BEHAVIOR DURING THE TERMINAL PERIOD

(UNRESTRICTED FOOD INTAKE, R 13-R 20)

During this period the subjects ate in a

student cafeteria and no restrictions were

placed on the foods and amounts they chose

to eat. The caloric intake rose precipitously,

reaching over 6000 cal. per day during R 15

and returning to less than 4000 at R 20.

During R 13 the subject’s weight had in-

creased to 125 pounds. He reported that al-

though he occasionally wiped his dishes clean

with bread (no longer with fingers or tongue),

his eating manners had much improved. No

longer did he “dawdle” interminably over his

food. Over time week-ends, when time subjects

were permitted to eat whatever and as mnucim

of it as they wanted, not being linmited to the

University cafeteria immelmu, time subject ex-

perienced an irresistible tendency to overeat.

He recorded time foliowimmg complaints attrib-

uted to excessive food intake: stomach pains,

“gas,” belching, some nausea, sleepiness during

the day, and persistent headaches. �Strangely

enough, his “appetite” for food was unsatisfied

even when he ate until he was uncomfortably

full. Food, nevertheless, had grown to be a

much less exclusive concern. He reported

marked improvement in the activity drive and

the capacity for physical work, and had been

able to saw ammd imaul wood for two imours on

one occasion before tiring. There remained a

imeightened appreciation of time importance of

food, but it became mmmom’esocially oriented.

Don became more sharply aware of time neces-

sity of providing adequate diets for people

everywhere than he was before time experiment.

According to the subject’s report for R 16,

wimen imis weight had gone up to 142 pounds,

he had much improved in most respects, except

for the slow return of full strength and endur-

ance. No specific food cravings were mdi-

cated, but the subject stated that he preferred

simple to rich or sweet foods. Eating habits

returned to norlnai. Sex drive was reported

as fully recovered.

Ability to do hard physical work was re-

ported as rapidly approaching normal at R 20,

but lie still experienced some difficulty in lift-

ing and climbing. At this time the subject’s

weight was 152 pounds and he regarded his m’e-

covery as practically complete.

COMMENT

Don’s case history is of more than passing

interest. It reflects well the general type and

magnitude of alterations observed in the

group of 32 volunteers for the semistarvation-

rehabilitation experiment. The changes in

many of his quantitative characteristics were

close or identical with the group means.

During the long 24 weeks of the semi-

starvation period, time changes - botim iim

his physique and in his behavior-were pro-

ceeding slowly, almost imperceptibly. It is

only when they are telescoped in time, e.g. by

time simultaneous consideration of the pictures

obtained during the control period and after

24 weeks of semistai’vation, timat time

magnitude of differences beconmes fully appar-

cut. Mucim time same was true of time he-

havioial aspects of semistarvation deteriora-

tion. In the control period we had before us

a pleasant, cheerful, active young man, full

of initiative, cooperative and sociable, highly

altruistic, sensitive to the world’s social prob-

lems, and eager to play his part in the rehabihi-

tation of the war-torn world. Twenty-four

weeks later there remains only the shadow of

Don’s former self. Weak and edematous,

lacking physical endurance and mental initia-

tive, grouchy and self-centered, without in-

terest in female commipanionship, he was a chill-

ish slave of food, l)rimariiY commceined w’itim in-

dividual security rather than with the larger
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issues of repairing the damage done in so many

parts of the world by war and by the under-
nutrition which bordered on starvation.

Time contrast is striking and frightening.

The development of ‘‘semistarvation neurosis”

can be traced directly to the prolonged caloric

deficiency and the resulting physical deteriora-

tion. The psychological pressures and frustra-

tions inherent in the experimental situation

must imave colored, but have not basically

altered, time somatopsychological etiology of

the profound changes in Don’s overt behavior

and personality. It was through nutritional

reimabilitation that these changes have receded

and that-slowly, at first, but definitely-a

recovery in the physical and the psychologi-

cal area took place. Thirty-three weeks after

time end of the semnistarvation period Don was

largely back to the prestarvation “normal,”

except for a somewhat less cheerful outlook

and elevated concern regarding matters of

health.
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RESUMEN

Se,ni-inanici#{243}n y rehabilitaci#{243}n nutritiva: (In

caso cualitativo.

El caso del joven aquI estudiado (“Don”)

es de un inter#{233}s m#{225}sque pasaj cr0. Reflej a

bien ci tipo general y la magnitud de las alter-

aciones observadas en ci grupo de 32 volun-

tarios sometidos a la experiencia de semi-

inanici#{243}n y rehabihitaci#{243}n nutritiva. Los cam-

bios en muchas de sus caracterIsticas cuanti-

tativas eran muy semejantes o id#{233}nticas a los

I)rOrnedios del grupo.

Durante las 24 lentas semanas del perIodo

de semi-inanici#{243}n, las alteraciones-tanto

fIsicas como de su coiriportainiento-proce-

dIan lentamente, casi imperceptiblemente.

Solo cuando se las comprime telesc#{243}picamente

en el tiempo-eso es, por Ia consideraci#{243}n si-

multanea de los cuadros obtenidos durante ci

perlodo control y despu#{233}s de las 24 semanas

de semi-inanici#{243}n-aparece en su plenitud la

magnitud de las diferencias. Lo mismo, m#{225}s

0 menos, puede decirse de los aspectos de su

contportamiento, influido por ha deterioraci#{243}n

resultante de ha semi-inanici#{243}n. En ci perlodo

control, tenIamos ante nuestros ojos a un joven

simp#{225}tico, alegre, activo, sociable, dotado de

iniciativa y cooperaci#{243}n, sensible a los prob-

lemas sociales del mundo, y ansioso de jugar

su papel en la rehabilitaci#{243}n de un mundo

trastornado por ha guerra. Veinte-cuatro

meses m#{225}starde, solo queda la sombra del

“Don” anterior. Debilitado y edematoso, sin

perseverancia fIsica e iniciativa mental, que-
jicoso y egoIsta, indiferente a las mujeres,

esclavo pueril de los ahimentos, preocupado

m#{225}sbien por su propia seguridad que no por

los problemas mas amphios de la reparici#{243}n

de los da#{241}os hecimos en tantas regiones del

mnundo por ha guerra y por la mnalnutrici#{243}n

m’ayando con la inanici#{243}n.

El contraste es notable y espantoso. El

desarrohlo de la “neurosis de semi-inanici#{243}n”

Cs facilmente trazable a ha deficiencia cal#{243}rica

prolongada y la deterioraci#{243}n fIsica de ahI

resultante. Las presiones y frustraciones

fIsicas inherentes en Ia situaci#{243}n experimental

hmabr#{225}ncolorado, pero sin alterar b#{225}sicamente,

ha etiologla somatopsicol#{243}gica de las profundas

alteraciones en ci comportamiento patente y

en Ia personahidad de Don. Ha sido por la

rehabihitaci#{243}n nutritiva por ha que estos cam-

bios se han revertido y que-lentamente al

prineipio, pero de modo definitivo-se ha
producido la recuperaci#{243}n fIsica y psicol#{243}gica.

Treinta-y-tres semanas despu#{233}s del fin del

perlodo de semi-inanici#{243}n, “Don” se hallaba

mas o menos restaurado al estado de “nor-

malidad” que precedla a Ia semi-inanici#{243}n-

pero siempre con una actitud algo menos

alegre y una preocupaci#{243}n accentuada por las

cosas de su salud.
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