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IN RECENT years, the interest shown by emet'ged an outline of charaeterolo_ieal and
fully, be

behavioral scientists in creativity has re- cognitive traits related to the ability to do emerger
fleeted what has for a long time been a pop- creative work) ,1:_-1_ maintai:intact.
ular preoccupation. 1-6 Willing authors have Recently there has been a growin_ inuv-
come forward, informing us how to acquire es_ in the manner in which physiological :,..d quires J" combins
it, whether we must be neurotic to use it, environmental conditions interact wid_ ;_,.-
and how to discover if we have that "divine sonaHty factors in faciIitating or hindc, i::_ but also
fire." Attempts have been made to define creaSve oroductivity. A few of the facu,:s new col• The

the process involved, enumerate the steps considered have been the immediate phy,-[- psychedessential to its functioning,and devisemeti> cai• _' " _s,_ttln_, climatic conditions, and state._ _,t
tests th

ods of testing an individual's creative >o- cocdcal arousal. <_ The speculation that scientis:
tentiality, ahered s_ates of consciousness--such ::s time to_

Dynamic psychiatry has played a ma](;r lrances, or changes under sexual cxci_en:0:',t cy whi{
role in the investigation of creative personal- --migia_ be productive of originality is an
ity. Early psychoanalytic writers stressed old one. Familiar examples are Hekule, who feelings
the role of instinctual demands and neu- derived his insight into the structure of d:e port.The
retie conflicts in providing the motivation benzine ring while dreaming of a snake, and
for creative sublimation. Having searched Co",c,ridg(< who was inspired to write the vestigat
the lives of genia_es thl'oughout histoo', h_- lx, c:a "Xubla Khan" during a narcotic propertion of
vestigators presented evidence to demon- trance. The importance of states o2 eve to suit_
strafe how certain basic needs and fantasies regcession where "primaw process" modes tive pc
had become interwoven in the content and of thought predominate has been stressed by drug L
structure of thc.lr workd -_0 In recent years, Kris as having an essential role to play in tal age
however, _he emphasis of speculation ha,, creative activity. This regression must, how- availal:
shifted. Researchers began to realize that ever, be balanced by the retention of certain ical eft
neurotic conflicts exist in many people, ere- ego functions which can rationally evaluate
ative and otherwise, and consequently are and utilize emerging primilive thoughts and
not sufficient explanation for the efflorescence feelings for productive ends.
of creative output in a given individaa'i s-_ it is but a short leap from our bedazzle- The_
any given time. 1_._2Thus the theoretical era- meat at the creative process to the notion resear(
phasis became the exploration of the various that perhaps some wonder drug can make as ours
ego functions involved in the utilization of man's innate cre,ative potential more easily the st(
basic drive energy for creative ends. From available. _7The rationale for such interest inhibii

t z_:e psychoanalytic studies of Kris and Hart- lies in the ability of a certain cla_s of drugs
mann, and from the psychological research to bring about states of regressic_ which ry. :Ratially

i of Guilford, Bah'on, and Medniek, there has permit primary process thoughts easier ac- fortab]
........... ces_-,to consciousness.Sincethe discoveryof this a

Sul)mitted for publication ,)'an 3, 1967. ]ysergie acid diethylamide (LSD-25) many
From _he Det_ar/ment of Psvehlah'y Yale Ut_i- plicity

vershy, New Haven, Corm (Dr. Zegans) and the have questioned whether the ergot alkaloids unenc

N_cni;alHealth ]:{eseareh Institute, University of might be of help in unlocking some of the plethy
Michigan, Ann Ad)or (Dr. Pollard and Mr. Brown]. secrets of creativity. These dru;:s both effect

t I{ead in t)art before the division meetings of ihe allow_
American Psychiatric Assoeiation, St. Louis, Oeto- the perceptual processes and enhances the ties. 9
bet 1965. state:_ of ego regression. Alteration in per-

Reprint requesksto Departmentof Psychiatry, in thi,
Yale University, New Haven, Corm 06504 (Dr. Ze- ception might allow the subject to approach ever.
gans), familiarobjectsin a fresh and uniqueman- extrar
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net, bringing into focus novel impressions alternate research approach, which was co
that hitherto have fallen beyond the range remain within the bland, possibly inhibiting
of awareness, is,t9 The regression to pri- but scientifically impeccable walls of the
mary process modes of thought ndght per- Mental Health Research Institute to execute

[ mita greater fluidity in joining preconscions our experiments.
and unconscious fantasies, memories, and The pilot study was performed to deter-
feelings into new ideational gestalts. A body mine the optimum drug dosage. A group of
concentration of such an agent might, hope- normal subjects was cho_n from a relative-

cal and fully, be obtained which would facilitate the ly homogeneous graduate student popula-
g to do emergence of primary process thought but tion. Under control conditions, each was

maintain essential synthetic ego functions tested twice with instruments we believed

inter- intact. This is important since creativity re- measured ego functions essential in creative
cal and quires not only the formation of unique productivity. The first testing occurred prior

:th per- combinations of thought and associations to the administration of the drug or placebo;
ndering but also the validation and refining of these the second, with an alternate form of th_
factors new concepts and insights by the ego. test, after enough time had elapsed for t_'e

, physi- The appearance of psychedelic art ana drug to take effect. The null hypothesis
tares of psychedelic music among LSD users sug- would be rejected if the placebo subjects'
,n that gears that the interest is hardly original with scores showed no improvement (or even a

scientists. Advocates of LSD have for some decrement) from the first _esting to the sec-
klch as

time touted its creative potential, an advoca- ond, while the drug subjects displayed a sig-
itement cy which stems from the strong sub;,ective nificant improven:ent under the effects of
7 is an
tie, who feelings of creative drive that some users re- LSD.

of the port. Fifteensubjectswereselectedforthe pilot
Ti_e present study was undertaken :o in- study. All had been examined psychiatrical-ke, and

•ite the vesdgate the hypothesis that, throstle the ly by at least one of the investigators. Three
aareotic proper selection of dosage and a(i:_inistra- de;,ge level.-, of LSD were investigated:

tion ,i' one of these pharmaco!o:_[cal agents 6.25-//kg body weight; 0.5-//kg.; and 17/kg.
of ego to saimble subjects, their potential for crea- With the 17 dosage, most of the sub iectsmodes

rive performance could be enhanced. The became restless and confused, app;'oacMng
_ssed by drug LSD-25 was chosen as the experimen- -_esfing so disorganized and unmotivated _hatplayin
_t, how- tai agent, because of the extensive literature comparisons became useless. With the 0.57
certain available on its physiological and psycholog- dosage, however, all subjects were able _o

ical effects, participate in the formal testing. ,mhiswas
_valuate thelevelemployedin the experimentproper.
hts and The Pilot Study While the pilot s_udythus answeredti:e

edazzle- dosagequestiontowhichit had beendirect-
There are two basic strategies available to ed, it simultaneously raised a far more inter-notion

researchers investigating a hypothesis such esting problem. While the same drug, inn make

e easily as ours. The first calls for carefully avoiding identical dosage schedules, had relatively
interest the sterile, unsympathetic, and presmnably uniform effects in many of the subjects,
ff drugs inhibiting, confines of the scientific iaborato- there were others who displayed marked

which ry. Rather, the drug is given to some poten- variation. We did not submit the results to
sier ae- dally creative individual or group in acom- statistical analysis, but it seemed that

)very of fortable, natural setting. The advantage of whether or no_ a subject enjoyed the drug
) many this approach, aside from its relative sire- experiment had much to do with his per-
ikaloids plicity, is the subject's freedom; he remains formance on the retesting. Those subjects

unencumbered by probing electrodes and who seemed to enjoy the experience wereofthe
h effect plethysmographs, and as a consequence is not overwhelmed by the emergence into con-

allowed fullest reign of his creative capabili- seious awareness of i:,_tinctuai impulses and_ces the
ties. The methodological problems inherent vivid, drive-connected fantasies. They (iid

in per- in this approach are painfully obvious, how- not view the experience as being threatening
pproaeh

ever. The virtual absence of control over to their sense of ego-intactness, and werele man-
extraneous variables led us to choose the able, when necessary, to return to the reali-
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742 EFFECTS OF LSD-25--ZEGANS ET AL

ty-oriented tasks we presented. For the most nesota Multiphasic Personality Inventory at ately pI
part, their retest scores showed improve- least one week prior to the actual experimental physiol(session. These tests were to function as a more measur(
ment. Those who did not like the experi- objective measure of our intuitive feelings re- any reh
ence, however, showed no improvement or garding an individual's ego flexibility. On the sure an,
even a decrement. They tended to be more basis of these tests, the psycholog-ist made prc- All m
threatened, fearing the disorganization and dictions regarding the subjects' response to the or rela
deliberately attempting to control and some- drug. Those subjects who displayed an inte- Tests

grated mixture of affect and intelligence, in ad- tered t,
times even deny the drug's effects. They dition to abstract skill, were predicted to find (1) i
seemed to be uncomfortable with the emer- the experience ego-syntonic. On the other hand, (RAT)
gence of primary process material, viewing those predicted to find the drug experience ego- into as:
it as ego alien, dystonic, were rigid, stereotypical,and infiex- is an i;

ible in hand'ing the same material. Of the ess._S I
We turned back to our earlier interview 36 acceptable subjects, five failed to keep student

data in an effort to uncover the personality testing or experimental appointments and were reliable
variables which might successfully differ- dropped. Of the remaining 31, 13 were felt to creatiw
entiate those subjects who would improve belong to the ego-syntonic ("improved") group, terest.

under the drug from those who would not. 18 to the ego-dystonic ("not improve") group, the sutThese predictions played no part in the assign- ship to
Our clinical impression was that the two ment of subjects to the drug or placebo groups, ciated"
groups differed chiefly in what might be One of the tests that the subjects were asked test co:

called "ego flexibility". Those subjects who to perform was a 15-minute period of free a_o- the ite_
subsequently improved under LSD seemed ciation. This was done before the administra- we hotion of the drug as well as afterwards. Tills tests. (
to be the ones who had best handled real-life procedure will be described in more detail later, or pla.
stress situations, most thoroughly and pro- This period of unstructured speech provided a allowe,
duCtively assimilated personal experiences, means by which subjects' reactions befor and numbe
and had the least need to suppress or deny after the administration of the drug could be rect a:
instinctual material. While this appeared to assessed. It permitted a check upon the predic- (2)tion of a subject's response made by the projec- (WAll
be an intriguing finding, it was still intui- rive tests. Independent predictions concerning sociati
rive. subject reactionto the drug were made by an admin

The subsequent experiment thus added a analysis of the content of the predrug session, would

second major aim. The first was to test the The predictions were later compared to ascer- more
rain which supplied the better means of assess- OriOn

hypothesis that LSD-25, administered to a ing probable subject reactions to the drugs, were (
relatively homogenous group of subjects, The investigators, in consideration of the the 6[
would significantly increase this sample's effect that suggestion and set play in influenc- drug
performance on a battery of creativity tests, ing experimental data of this nature, endeav- ject's

, compared to a comparable control sample to ord to control the experimental procedure spons(throughout as far as possible. At the time of latenc
whom a placebo had been administered. The selection, a short statement was read to all slow)
second aim became the investigation of why subjects concerning the purpose of the experi- most
certain individuals are more capable of utl- ment. Some of the physiological and psycholog- sterec

lizing the drug experience productively than ical effects of the drug were explained but the were
possibility of hallucinogenic or regressive expe- (3)

are others, rienceswas not _:' _sed.Each subject was in- signe(
, structed to refr_,,, from eating within two simil_

Method hours of reporting for the experiment. This was mosa:
requested so that the differences in absorption ty to

Subjects._Thirty-one subjects, all males, 21 of the drug could be minimized, ing h
years of age or older were selected from a pool Two subjects were tested at each session, cific :
of 50 such volunteers. They did not know prior Upon arrival each subject was introduced to his conce
to volunteering for this experiment that psy- tester and the first battery of tests was given, to e>
choactlve drugs were to be used. All were pald Certain physiological measures were also taken _ven

' for their participation. The amount paid to the at this time (blood pressure and pulse rate), filled
subiects was not in any way related to their, Upon completion of the firs_ half of the test, diffe_
performance of whether or not they received each subject was given a g[_:.:,sof distilled wa- min_
the active drug. A candidate was rejected if he ter. A dose equal to 0.5*//kg body weight was utes
displayed any obvious psychological or 9hysical added to the water of those randomly selected the t
contraindications to his participation. Fourteen to receive LSD-25. Ninet, .:_n subjects received the
subjects were rejected at this state. The re- LSD and 11 did not. The subject following amo_
mainlng subjects were seen by a clinical psy- ingestion was escorted to the lounge where he ing t
chologlst and given a battery of projective tests, could read or relax while waiting for two hours togn
f,gnslsting of a Rorschach, ttoltzman, and Min- to elapse before he would be retested. Immedi-
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atory at ately prior to the second half of the tests, the ed by two judges on a 5-pqint scale, from 1
rlmental physiological measures were repeated. These (highly disorganized, with minimal imaginative
s a more measures were taken to ascertain if there was use of materials) through 5 (highly original de-
lings re- any relationship between change in blood pres- sign of superior organization and esthetic ap-

Ort the sure and pulse and performance on the tests, peal).
ade pre- All subjects were escorted home by a friend (4) Free Association Test (FAT).--Each
_e to the or relative at the end of testing, subject was placed by himself in a dimly light-
an inte- Tests.--The following tests were admlnis- ed room, where he lay on a comfortable bed.
e, in ad- tered to all subjects: He was instructed to repeat aloud any thoughts
1 to find (1) Mednick Remote Association Test which came into his awareness during the sub-
Lerhand, (RAT).--The ability to bring remote ideations sequent 15-minute _nterval. The room was
,nee ego- into a;_soeiative relationship, Mednick believes, wired for sound, and the subject's comments
cl inflex- is an important element in the creative proc- were recorded and transcribed. We felt that the

Of the ess.lS Using this test, he has examined many ability of an individual to give free reign to as-
to keep students and found that their scores were a sociations emerging from his preconscious is
md were reliable, predictive measure of their potential intimately related to the imaginative exercise
e felt to creative ability, regardless of their field of in- involved in creativity. The transcripts were ex-
) group, terest. Three stimulus words are presented to amined much as were the the projective testing
) group, the subject. They have no immediate re]ation- materials, and each subject was subsequently

assign- ship to one another, but all three may be asso- predicted to improve or not improve on the ba-
groups, ciated with a unique fourth word. Normally the sis of his facility with this test.

re asked test consists of 30 such items. In this instance, The basis of predictions was a quantitative
tee asso- the items were divided, odd and even, into what and qualitative scoring of each recording for
ninistra- we hoped would be two equivalent, 15-item sio_s of disorganization and stereotype of con-
_s. This tests. One was administered prior to the drug tent. We learned from our pilot study that
all later, or placebo; one following. Two minutes were those subjects who reponded best to the drug
_vided a allowed for each item. The measures were were able on free association, both to examine
[ore and number correct (of 15) and mean time to cor- their internal perceptions (of affect and physi-
zould be rect answer, cal feelings) as well as sensitively observe their
_predic- (2) The Modified Word Association Test environment. Because the method used for

projec- (WAT).--This is the first part of the Wo_-d As- making predictions from the' content analysis
acerning sociation Test described by Rapaport. r:, I_ was requires lengthy explanation and illustration it
e by an administered to determine whether or m_l, LSD wiI: not be described in this publication. By the
session, would facilitate an individual's ability to make content analysis criteria 12 subjects fell in the

;o ascer- more creative, less stereotypical responses, improve group and 19 in the not improve.
f assess- Originahty and uniqueness, for our purposes. There was substantial but not complete agree-
drugs, were considered as positive responses. Thirty of ment between the two criteria.
of the the 60 items were administered prior to the (5) Gottschalh Figure-Perception Test

nfluenc- drug or placebo, and 30 afterward. The sub- (EFT).--This test examines a subject's ability
efideav- ject's responses were scored for latency of re- to perceive figures hidden in the general gestalt
:ocedure sponse and originality. Rapaport has provided of a complicated line drawing. It was felt to be
time of latency categories (fast, intermediate, and useful in determining whether or not a psycho-
t _o all slow) for each of the stimuli, as well as the tropic drug actually 'assists an individual in

, experi- most common responses, which served as our widening his perceptual scope and in perceiving I
ycholog- stereotypes. Any responses other than these relationships hitherto obliterated by his de- i
but the were scored as originals, pendence upon conventional, preconceived figu- i

ve expe- (3) 2tlosa_c Design Test.--This test was de- ral expectations. The experimental measures _:
was in- signed specifically for this exper'ment, but is were number correct and mean time to correct
ain two similar to others presently in use._0 The use of answer.
?his was mosaic tiles gives the individual the opportuni- (6) Tachistoscopic Stimulation.--This task i
sorption ty to create an artistic design without penaliz- was designed to determine whether the latency

ing him for any Iack of technical skill in a spe- time for recognition of a word or an object as
session, cific plastic medium. It tests both his ability to visually perceived is any shorter for a drug

_d to his conceive interesting patterns, and his capacity subject than for one who has received a place-
ts given, to execute his conceptions. Each subject was be. Using a sta_,dard tachistoscope, word and ,
_otaken given an experimental board and containers figure stimuli were projected on a screen for
e rate), filled with an equal number (25) of tiles of the subjects. The number of correct responses
_he test, different colors and shapes. He was given two was'the measurement elicited.
lled wa- minutes to examine the materials, and 15 min-
ght was utes within which to create some pattern with Results
selected the tiles. There was no specificationregarding
received the number of tiles a subject could use, or the All Scores are changes from predrug to
ollowing amount of board space he must cover. Follow- postdrug or placebo testing. A positive score
'here he ing the completion of the design, each was pho- represents an improvement, or a better score
Jo hours tographed in color. The designs were later rat- in the second testing; a negative score repre-[mmedi-
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sents a decrement. Because there were Table l.--PhysiologicalData, Mean Changes

no differences between the control-improve Drug." Control
(C1) and control-not improve (CN1) Test (n=20) (n=ll)
groups, whether projective or free associa- S_ood

pressure +4.95 --6.91

tion predictions were used, a pooled control Pulse -1.26 -6.37
(C) group, with n=ll, is used in all com- Te
parisons. Drug Control RA

Not Not c
: The physiological data (see Table 1) bear Improve**Improve Improve Improve R_

out other investigators' findings. Both drug Test (n=8) (n=12) (n=5) (n=5) t
and control subjects' pulse rates dropped Blood W,
from the first testing to the second, but the pressure +2.75 +6.54 -7.50 -6.20
drop for the C subjects was greater (t = Pulse -4.75 +1.46 -3.00 -t0.40 w,

1.60, P < 0.1, one-tail). The drug subjects execution of (P < 0.1) than do the 13 sub- w.

also exhibited a significant blood pressure jects. The interrated reliabilities for the mo- w
rise (t=3.17, P < 0.005. one-tail), due to saic scoring were 0.79 and 0.85 for pretest-
the mild Dresser effect of LSD. A more in- ing and posttesting, respectively. With the EF
teresting finding is the difference in pulse exception of the RAT time and EFT correct EF
measures between the drug-improve (D1) measures, all other results were in the pre-
and drug-not improve (DN1) groups. The dicted (D better than C) direction. T_M
subjects predicted by projective testing to As predicted, there were no differences ap-
improve under LSD evidenced a pulse rate preaching significance in any of the DN1
drop, while the N1 sub iects showed a rise versus C comparisons, ir
(t = 1.60, P < 0.1, one-tail). It appears that Table 6 presents data from the D1 versus tt
the prolective testing was able to differenti- C comparisons based on projective criteria, r_
ate, with minimal statistical sl_ificance. Again, the D subjects are significantly better sl
between subjects displaying opposite t)hvs- than the C on WAT unique responses (P < s]
iolouical r_ponso_ to the _tress of drug in- 0,05), The D1 subjects also required sit- si
gestlon, nificantly less time to make their correct b

Table 2 presents the mean change data for EFT responses (P < 0.10). Using content <

the pooled D and C _.rouDs on the ten crea- analysis criteria, it was calculated that D1
tivlty :_easures: RAT. number correct and subjects are again better on WAT unique (P a
time to correct: WAT. nnlaue responses, as < 0.10), but worse on the mosaic designs (P l=
well as fast. intermediate, and slow re- < 0.10). (
sDonses: EFT. number correct and time to Data bearing on the usefulness of the s
correct re_-onses: tachlstoscooe correct: and preexperimental predictions are presented <
mosaic design score. Table 3 breaks the._ r,

Table2.--Mean Change_ooled scores down into ;morove and not
imr)rove categories _s nredlcted from the Drug Control f,

Test (n=20)* (n_l1)nrolective testlnm Table 4 nresents the same
breakdownfor the _red;ctfonsfrom content RAT 1,
analysis of the earlier free association, correct --0.40 --0.89• RAT

The meanchangesfor the _ooledD and C time +3.08 -1.97 1
groups are compared in T_ble 5. In all such WAT e

unique +0.95 --1.36

i analyses,one-tailedprobabilitycriteriaare zI ' WAT
employed to test our specific predictions, fast +0,15 +0,90

' Where _he data indicate the opposite of WAT iintermediate +0.25 --0.45
the predictions occurred, two-tailed criteria WAT "¢
must be met. These instances are marked s_ow -0.40 -0.45EFT
with asterisks, Drug subjects prove to be sig- correct +0.15 +0.55
nificantly better than placebo subjects at EFT
producing unique responses to the WAT (P time -4.96 -2.53

Taohistoscope +0.50 +0.27

< 0.05), Contrary to prediction, however, Mosaicdesign +0.08 +0.82
the C subjects improve more in their mosaic * N=20, except for mosaic,where n=19.

Arch Gen Psychiat--Vol 16, June 1967
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= Table3.--Mean Change,Projective Criteria Table4.DMean ChangeContentCriteria
-U

Drug Control Drug Control

Not Not Not Not

-- Improve Improve Improve Improve Improve Improve Improve Improve
- Test (n=8) (n=12)* (n=5) (n=6) Test (n=9) (n=ll)* (n=3) (n=8)

- RAT RAT
correct +1.12 --1.42 +0.20 --1.50 correct +0.89 --1.45 +I.00 --1.38

RAT RAT
' time --1.98 +6.45 +4.96 --7.74 time +4.02 +2.31 +4.38 --4.35

WAT WAT

• unique +2.38 0.00 --3.00 0.00 unique +1.44 +0.55 --4.33 --0.25
- WAT WAT
- fast --0.62 +0.67 +1.40 +0.50 fast +1.44 --0.91 +2.00 +0.50

). WAT WAT

)- : intermediate +0.62 0.00 --0.60 --0.33 intermediate 0.00 +0.45 --1.67 0.00WAT WAT

;- slow 0.00 --0.67 --0.80 --0.17 slow --1.44 +0.45 --0.33 --0.50

£FT EFTe
correct 0.00 +0.25 +0.40 +0.67 correct +0.11 +0.18 +1.00 +0.38

',t £FT EFT

;. time --11.28 --0.74 --2.21 --2.81 time --6.63 --3.58 +4.14 --5.04
Tachistoscope +0.25 +0.67 --0.60 +1.00 Taehistoscope +0.67 +0.36 --1.67 +1.00

Mosaic design --0.44 +0.50 +0.50 +1.08 Mosaic design --0.06 +0.55 +0.50 +0.94

_" * n=12, except for mosaic, where n=ll. * n=ll, except for mosaic des,gn, where n=lO.
1

in Table 7. The projective criteria, used for duce consistent results for any experimental
s the data in Table 8, proved to be among the subject grouping.
L. most productive in the experiment. The D1 (4) Drug subjects were significantly bet-
r subjects produced more WAT unique re- ter than placebo subjects at producing

sponses (P < 0.10), more correct RAT re- unique responses on the WAT. Drug sub-
_. sponses (P < 0.11), and took less time for jects predicted to improve under LSD did
,_ both their RAT (P < 0.05) and EFT (P significantly better than those predicted not
Lt < 0.10) correct answers, to improve (by both projectiveand content
1 Content analysis comparisons show that criteria) on WAT unique responses scores.
o again, the D1 subjects made more correct The project:ve criteria further differentiated
p RAT responses than did the DN1 subjects between the two groups on EFT time scores,

(P < 0.10). They also made more WAT re- with the I3 subjects taking less time per cor-
e sponses that fell within the fast category (P rect response.
d < 0.10). The other D1-DN1 findings were (5) Contrary to prediction, C subjects

not replicated, however.
= The major findings may be summarized as Table 5.DDrug vs Control

follows: MDru g t
(1) Projective testing can predict physio- Test MControl 8 Diff (29 df) P

logical reactions to LSD stressor effects.
When experimental economy in subject se- RATcorrect +0.49 1.51 0.32
lection is important, this may be of use in RAT
eliminating those individuals whose LSD time +5.05 5.91 0.85
response is essentially somatic. WATunique +2.31 1.39 1.66 0.05

(2) Control subjects perform with essen- WAT
tially the same capacity and facility as drug fast -o.75 1.02 0.74
subjects who are not predictecl to improve WATintermediate +0.70 0.71 0.99

under the effects of the drug. WAT

(3) Most comparisons were in the pre- slaw +0.05 0.85 0.06EFT

dicted direction (D better than C, or 1 bet- correct --0.40 0.25 1.60

ter than N1), but most failed to reach statis- EFT
tical significance. Some were in the opposite time -2.43 4.68 0.52Tachistoscope +0.23 0.99 0.23

- direction than that predicted. In general, it Mosaic design --0.74 0.43 1.72 0.10"

may be said that this battery did not pro- * Two.tailed.

Arch Gen Psychiat--Vol 16, June 1967



746 EFFECTS OF LSD-25--ZEGANS ET AL

Table &--Drug Improvevs Control Table L--Drug Improvevs tire t
Projective Criteria Drug Not improve ProjectiveCriteria mean
MDrug t Mlmprove t est or

Test MControl SDiff (17 dr) P Test MNotImpr. SDiff (18df) P trix a

RAT RAT es ca;
correct +2.01 2.14 0.94 correct +2.54 2.01 1.26 0.11 tO dif

RAT RAT ic, aztime --0.01 5.57 0.00 time --8.43 4.24 1.99 0.05
; WAT WAT lead

unique +3.74 1.91 1.96 0.05 unique +2.38 1.71 1.39 0.10 ThusWAT WAT
fast --1.52 1.81 0.84 fast --1.29 2.02 0.64 hope.'

WAT WAT cauti,

intermediate +1.07 1.19 0.90 intermediate +0.62 1.40 0.44 BeWAT WAT
slow +0.45 0.82 0.55 slow +0.67 1.41 0.48 this c

EFT EFT discq/

correct --0.55 0.28 1.96 0.10" correct --0.25 0.29 0.86 prob]EFT EFT
time --8.75 5.17 1.69 0.1 time --10.54 6.32 1.67 0.10 cont£

Tachistoscope --0.02 1.35 0.01 Tachistoscope --0.42 1.23 0.34 havk
Mosaicdesign --1.26 0.55 2.29 0.05* Mosaicdesign --0.94 0.68 1.38 obtai
*Two-tailed. draw

vor a greater improvement for the C sub-

were found to improve more than D subjects jects. The value of a three by three x-square Howural

on their mosaic productions. The same (I:)l, DN1, and C; improve, no change, de- gani.,
finding results when the C subjects are corn- teriorate) was 6.78, which, with 4 df, was sive
pared with only the D1 subgroup. The C significant at the 0.12 level. This suggests his e
subjects, compared with the D subjects pro- that the C subjects were likely to improve, lem

jectively predicted to improve, made sig- while the D subjects deteriorated or did not ing
nificantlymore correctEFT responses, change, poor

(6) The projective predictionsproved Comment of c:
moreusefulthan the contentanalysisin man
most instances. Using the former, the I:)1 From these results, we may draw the gen- pert."
group made significantly more correct RAT eral conclusion that the administration of is c:
responses, significantly more WAT unique LSD-25 to a relatively unselected group of psyc
responses, and took significantly less time people, for the purpose of enhancing their itsel:
on both the RAT and EFT tasks. With the creative ability, is not likely to be successful, men

• content predictions as a guide, the I)l sub- Although there were intuitively strong, if ents
jects did reliably better on RAT correct, and statistically fragile findings to support our tal I
produced more fast responses on the WAT. hypotheses, the inconsistency of the test bat- inte_

(7) The tests employed ranged from very tery results indicates that the general en- chia
productive to unproductive. The WAT fast, hancement predicted did not occur. Ti_, vest:
intermediate, and slow categories were gen- most suggestive finding was that LSD-25 hue

erally unproductive. The RAT correct and given to "suitable" subjects may increase fear
: time to correct scores showed the superiority the accessibility of remote or unique ideas Thi.,

of the D1 over the DN1 subjects. Unique re- and associations to their conscious aware- is i;
sponses to the TAT was a consistently use- ness. The poorest showing of the drug sub- sific

' ful measure, differentiating ]3 from C and 1 jects was on those tests requiring visual at- vari
from N1 subjects. Tachistoscopic differences tention (mosaic, EFT, tachistoscope). It is past
were small, but in the predicted (D faster possible that the action of the drug which ers
than C, 1 faster than N1) direction. On the facilitates a greater openness to remote or the<
EFT, C subjects made more correct re- unique associations does not enhance the the
sponses, but D subjects took less time for narrowing of attention upon a delimited niq_
c,_ch of their correct answers. The mosaic perceptual field, to
design test produced results which were con- The authors speculate that greater open- nec_
sistently contrary to our predictions. Most ness to remote or unique ideas and associa- basi
of the changes were small, but tended to fa- tions would only be likely to enhance crea- dat:
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rive thought in those individuals who were mentation of this experimental project has
._ria meaningfully engaged in some specific inter- reinforced the author's awareness of the

est or problem. There should exist some ma- necessity of this task and of its extraordio t

_0 p trix around which the fluid thought process- nary complexity. In the light of these re- i
es can be organized if the experience is not marks several criticisms of the experimental f

6 o.ll to diffuseinto a melange of affective,somato methodology can be raised, i
9 o.os ic, and perceptual impressions which may (1) There are no valid tests for creativi-

lead to feelings of anxiety or depression, ty and thus no meaningful conclu-
9 0.1o Thus the indiscriminate use of LSD in sion can be drawn from such an ex-
4 hopes of improving creative thinking is to be periment. Only a creative worker

cautioned against, operating within his own field of ex-
4 Beyond the interpretation of the results, pertise can give relevant informa-

s this experiment raises a further question for tion about the effects of this drug
discussion. The particular methodological upon creative processes.

6 h problems encountered parallel the dilemma (2) Particular subjects chosen for the
7 O.lO contemporary in the science of human be- experiments may have had little or
4 havior. The behavioral scientist wishes to no inherent potential for creative
s obtain clean hard data from which he can work and thus would not manifest
,. C sub- draw conclusions and frame hypotheses, any ameliorating effects of the drug.

x.square However, he is aware of the fragility of nat- (3) The atmosphere of the research lab-
rage, de- ural behavioral responses in all higher or- oratory is unconducive to any crea-

ganisms and wishes to avoid imposing exces- tive thinking.dr, was
suggests sive artificial and rigid distortions through (4) The subjects might require more
improve, his experimental manipulations. This prob- than one drug trial in order to expe-
r did not lem becomes particularly acute when deal- rience the maximum creative effects.

ing with a subject such as the effect of a (5) An enhancement of a creative men-
poorly understood drug upon the process ration might not become manifest
of creativity. If there is any facet of hu- until many hours or days following
man experience which is elusive and highly laboratory observations.

the gen- perishable under controlled investigation it (6) The dosage appropriate for one sub-
•ation of is creativity. Similarly, the nature of the ject may be ineffective in another.

group of psychedelic drug experience does not lend (7) Fatigue and hunger effects might
[ng their itself easily to standardization and experi- mitigate against the desired creative
mcessful, mental recording. When these two ingredi- experience.

trong, if ents are brought together in the experimen- (8) The effect may become manifest
.pOrt our tal mixture, the outcome can be difficult to only in creative solutions to prob-
test bat- interpret. However, it is the task of the psy- lems within the realm of interest of

rural en- chiatrist to take as his field of study the in- the subject. If the test material does
:ur. The vestigation and treatment of a subtle set of not interest him, he might not be ca-
LSD-25 human variables, for example, love, hate, pable of creative or original thought
increase fear, depression, euphoria, tenderness, etc. despite the effects of the drug.

ue ideas This data, though not readily systematized, (9) The subject's possible anxiety con-
s aware- is information and thus is amenable to clas- cerning this new drug and strange
[rug sub- sification and notation as it passes through a experience might have a masking
,isual at- variety of transformations. Psychiatry in the effect upon the beneficial drug expe-
_e). It is past has lent heavily upon the intuitive pow- rience.

lg which ers of its clinical practitioners to derive its (10) Maximization of the positive effect
_mote or theoretical models and postulates. However, might not appear without a trusting
ance the the application of the experimental tech- rapport between the subjects and
_elimited niques and statistical modes of data analysis the experimenter. This is difficult to

to all realms of psychiatric investigation is achieve on the basis of only one in-
Ler open- necessary if the field is to develop its own terview prior to the actual testing.
[ associa- basic science geared to synthesize the raw (11) The procedure of screening subjects
ace crea- data of human experience. The imple- with possible emotional disturbance

Arch Gen Psychiat--Vol 16, June 1967
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might introduce a bias which would creative. While the complexities of such an
exclude those candidates most likely experiment make it methodologically chal- 1. B
to improve under the influenCe of lenging, unless this challenge is faced, the 199, 1!
this drug. claim that LSD has a potential for increas- 2.

In partial defenseof the research method- ing creativity cannot be substantiated and ProvesKan: "
ology the followingpoints can be raised, will remain anecdotal. 3. A
The tests applieddo not measurecreative New
ability of the subject but they do probe spe- Summary Proces4"G
cific ego skills which are intimately en- Since the discovery of lysergic acid di- Press,5.1_
twined with the creative process. One of ethylamide (LSD-25) there have been spec- sc_ A1
these tests (Mednick) has been given to ulations and anecdotal reports of its enhanc- 6. i_
thousands of subjects and their scores tend ing effects upon creativity. We attempted to Psych,
to be a high prognosticater of their creative test this hypothesis by giving subjects a bat- Inc, I-7. F
ability as estimated by their teachers or col- tery of tests which tapped ego resources im- CoUec
leagues, portant in their creative processesbefore Publis8.1 =

A laboratory setting permits a better iso- and after they received LSD or a placebo, choam

lation of the variables of the drug effects If LSD-25 had any enhancing effect upon 9. I;
than would a less structured environment, these processes the test score of the drug ing," iInc., I
Such an alternative setting might introduce group was predicted to increase as compared :to.
a myriad of intervening stimuli which might to the controls. A second aim of the experi- PsychH. (e,
effect the subject's performance but are not ment was to attempt to predict which sub- the

amenable to estimation. In a similar experi- jects (liable to the administration of LSD-
ment, Cohen and the McGlothlins utilized a 25) would be likely to respond syntenically
tasteful apartment complete with stereo and to the experience and thus increase their test
flowers, allowing the subject to do as he scores and which would show signs of anxie-
pleased, but still found no results which ty and disorganization. Predictions were
could meet statistical criteria31 made on the basis of psychological tests ad-

The dosage chosen was one which was felt ministered a week before the experimental
would produce the greatest psychological session. Phys'ological measures were also
effect without being likely to participate a taken before, during, and after the experi-
drastic disorganization of ego functioning ment to determine if they had any predic-
for the majority of subjects. At higher levels tive value for discriminating between those
certain critical factors central to creative who responded well to the drug and those
thinking might be blunted. A relatively who exhibited high tension.

: moderate dose was hoped to be likely to re- (1) Control subjects performed with es-
lease the underlying potentialities of the sentially the same capacity as drug subjects
personality. A higher dose might produce predicted not to improve.
effects more characteristic of the drug than (2) Most comparisons were in the pre-
of the personality with which it interacted, dicted direction (drug better than control or

i The screening procedures were introduced improve better than not improve) but most
i

as a protection to the health of the subject, failed to reach statistical significance.
The simple inclusion of subjects in the first (3) Projective testing can predict physio-
come, ;h'st selected basis was adhered to ex- logical reactions to LSD stress or effects.
cept when subjects were excluded for psy- Methodological problems of relating
chiatric and medical reasons. However, changes in creativity to the LSD experience
there may of been some self-selection by the are discussed.
subjects because this experiment was under- From these results the authors concluded
taken at a time when LSD was receiving bad that the administration of LSD-25 to a rela-
publicity. There were several subjects who tively unselected group of people for the
refused to continue participation once they purpose of enhancing their creative ability is
knew that this drug was likely to be used. not likely to be successful.

In conclusion, the results of this experi- This research was undertaken under National In-
merit revealed that there is no evidence to stitute of Mental Health small grant No.
state that LSD 25 made the subjects more o8216-01.
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