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l_Iany attempts have been made in the past to alter suggestibility by
_s. Among the agents which have been employed have been ether

_.4RK:EY 1917), nitrous oxide (E:_'SE,XCK 1945), barbiturates (Sc_[ILDER

KAUDER 1927; t{ORSLEY 1943), scopolamine iBAERNSTE1-X 1929),

al_hol (HvLL 1933), hyperventilation (COHEX and COBB 1939), pheno-

thiazine derivatives (AL_]X_X.XI)ER1957; WEST 1956; SI)IKO 1963), mepro-
INMmate and imipramine (HALrERN 1961) and carbon dioxide inhalation

_GAN_r and SLATEn 1963). Much of the confusion surrounding earlier

_mi_orts has been due either to a failure to distinguish particular types of
u!sgestibility or to failure to determine whether drugs changed suggesti-
_y or suggestion influenced the expected action of drugs.

In the present study, we have attempted to determine the effects on

lm_mry suggestibility of three psychotomimetic drugs [lysergic acid

_hylamide (LSD-25), mescaline and psilocybin] given alone and in
_bination. Primary suggestibility is defined as the execution of motor
novements or the experience of certain cognitive or perceptual changes

t_ltowing the repeated suggestion by another person that these will occur.

These tests are similar to techniques used to measure fire extent of

laypnotic state. This type of suggestibility can be distinguished from
_ndary suggestibility, which is related to set or to need to conform to

mqacetation on the part of the suhject (STuKAT 1958). In particular, we
w_e interested in the effects of drugs upon primary suggestibility rather

tJ_n on the effects of suggestibility upon drug action.
Psychotomimetic drugs often produce striking changes in body

a_areness and body image; in modes of cognitive functioning and

_lIinking ; iu psychomotor facility and coordination ; and in the expression

¢_ affect. The altered states created by these drugs appear similar to the

altered states of awareness and psychomotor functioning commonly
trolled "trance" states produced by hypnotic induction, light narcosis,

* Grateflfl appreciation is due Drs. A_-D_; 5I. \VF[TZF,N_oFr}m mid E1:_l_'r R.
_G,_RD for their valuable assistance in the plamting of this research, which in
eiclmndcd fin'm has been submitted to Stanford University as the se_tior author's
]_.D. dissertatio_ aud will bc available from University Microfilms, An_t Arh:)r,
Ji_igan. This study wa_ Sul)p3rh.,d in part by grant Mi_[03030 and was pcrt'ormed
a_ Veterans Admhlistration Hospital, Palo Alto, Calif.
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intense reverie, sensory and sleep deprivation, and similar interventions.
Indeed, nearly every one of over 30 descriptive characteristics which
WEITZE_OrFER (1963) lists as applying to various trance states, in-
cluding hypnosis, can be found in the literature on psychotomimetic drug
effects.

If psychotomimetic drugs produce a trance state similar to hypnosis,
then an increase in primary suggestibility would be expected, as hyper-
suggestibility has usually been cited as the single most important defining
feature of hypnosis (_VExTZENHOFFE_1953). Accordingly, our two major
hypotheses were these:

1. Psychotomimetie drugs will enhance primary suggestibility to a
degree comparable to that produced by induction of hypnosis.

2. Psychotomimetic drugs will produce trance characteristics analo-
gous to hypnosis, and that the degree to which these are produced will
correlate positively with the enhancement of suggestibility.

Part of the present study was directed at exploring certain clinical and
biochemical aspects of the actions of these drugs, which are reported
elsewhere (Ho_T_ZSTE_and SJoB_I_O 1964). The experimental methods
were such that we felt, secure that obtaining one type of data did not
affect the other.

Methods

Sub]ect_

94 men between the ages of 21 and 40 years volunteered for the study,
for which they were paid. All were considered to be in good physical
health, and assessed to be in good emotional health. They were not
supposed to have had prior experience with psychotomimetie or addic-
tive drugs. With only three exceptions, who were replaced in the experi-
mental design, these criteria held.

Although ethical considerations demanded that the drugs to be used
be named, subjects were given only the most general information about
the putative effects. Neither they nor the experimenters conducting the
study were aware of which of the several possible drugs was being used
cn any specific occasion.

Subjects were not encouraged to seek to use the drug trials for a
psychotherapeutic relationship, and so far as possible, contact with
research personnel was limited to the actual performance of the experi-
mental tests.

Drug,_"and Dosage

Each of three psychotomimetic drugs was administered, both alone
and combined. The following doses were considered roughly equivalent:
LSD-25, 1.5 meg/K; mescaline, 5 rag/K; psilocybin, 225 mcg/K. The
combination of drugs was assembled so that each drug contributed J/:_of
the total effect, based on the equivalent doses.
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Thus, each subject completed four trials, three with the single drugs
and one with the combination. Trials were conducted at 7-day intervals,
which were thought to be long enough to obviate any residual drug carry-
over from trial to trial. Sequence of drug trials for the 24 subjects was
arranged in 6 different 4 × 4 latin square designs, representing all possible
permutations of drug order. Each of the three drugs and the combination
therefore appeared 6 times in each trial position.

Test Procedure

About 1 week prior to the first drug trial, a preliminary interview and
psychological testing session was scheduled. Certain personality and
developmental history data were obtained which will not be reported
here.

The drug trials took place in a windowless hospital examining room
that was air conditioned and contained a hospital bed, a large table, and
several chairs, including a comfortable lounge chair in which the subject
sat during testing. As long as the subject remained in the room, he was
permitted to do what he wished during intervals when no testing was
being conducted. Smoldng was kept at a minimum during the first 4 hrs
of each drug trial, because of the biochemical laboratory tests being con-
ducted.

The major variable in this study was primary suggestibility, as
measured by the 17-item Start]oral Suggestibility Scale. Originally con-
structed to detect changes in suggestibility resulting from an induction
of hypnosis (WErrzmcHOFFER and SJO_ERG /961), the scale consists of
17 ideo-motor or ideo-sensory suggestions of increasing level of difficulty.
At each testing, the suggestions were presented to the subject until he
failed successively to respond positively to three. Testing was then termi-
nated, a score being based on the number of positive responses elicited.
Two versions of the scale were constructed (Forms A and ]_) consisting of
minor alterations in the instructions on nine of the least difficult items.

Half the subjects received an ABAB sequence of forms, half the BABA
sequence over their four weekly drug trials. No mention was made of
suggestion or hypnosis at any time during the drug series, the scale items ,
simply being introduced as "ideo-tests". This scale was administered
immediately before and at a period between 2 and 3 hrs after a particular
drug was ingested. Before-after change scores could thereby be derived.

The second variable in this study was trance behavior, as measured

by the Trance Indicator Score (W_rrzE.n_toFrEn 1963). The latter provided
a composite score based on direct questioning of the subject about intro-
spective experiences of a trance-like character during a particular testing
period, as well as behavioral signs of a trance-like nature as detected by

17"
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the tester. Such a score was obtained with each administration of the

17-item Scale, permitting change scores to be derived from both measures.

Approximately 1 month after the last drug trial, each subject returned

for another test period, to determhm the effect of hypnosis on the two

criterion measures. Tile period began with some additional personality
tests, followed by administration of the 17-item Scale and the Trance

Indicator Score in the normal waking state, without any mention made

of suggestion or hypnosis. After this, additional interviewing was done
for about 15 rain, an interval consistent with that used by WEITZEN-

_OFF_R and SJOBEnC (1961) between their waking and hypnotic test
series. The subject was then invited to cooperate in an induction of hypno-

sis, which each subject agreed to do. Hypnotic trance was induced by the

eye closure method formulated by WEITZENHOFFE_ and HILGARD (1959).

Retesting with the 17-item scale proceeded immediately, exactly as
detailed above, followed by the Trance Indicator Score. Consequently,

final change scores for primary suggestibility and trance phenomena

were obtained after using induction of hypnosis, rather than adminis-
tration of drugs, as the experimental intervention.

Results

Changes in Primary Suggestibility after Drugs and Hypnosis

With respect to the reliability of the 17-item scale both equivalent

forms A and B demonstrated a high degree of pro-drug reliability from

trial to trial, regardless of whether an ABAB or BABA sequence of admin-
istration was used. Pro-drug cross reliability ranged between .90 and .97,

consistent with the fairly high reliability found previously for the 17-item

scale (i.e., rho _-.63) between waking and hypnosis administrations
(W:E1TZENHOFFER and SJOBERG 1961).

Table 1. Mean and standard deviation o/17-item Stan/ord suggestibility scale/or/our
drug treatments and hypnosis

Mcsc. LSD-25 Psil. Comb. Hypn.

Pro-Test X 3.333 3.625 3.458 3.333 2.792

Pro-TestSD 3.33 4.08 4.11 4.01 2.94
:Post-Drug ,_ 5.500 5.167 3.541 4.750 4.667

Post-Drug SD 4.84 4.90 4.21 4.70 4.49
Change Score X _- 2.167 -_-1.542 _ 0.083 _ 1.417 _- 1.875
Change Score SD ' 2.70 2.93 1.71 2.18 2.65
Probability Level _ P <.005 P_.025 NS P<.005 P_.005

1Wilcoxon Matched-Pairs Signed-Ranks Test.

There were negligible pre-drug differences in 17-item Scale scores

when these scores were arranged according to drugs (see Table 1). This

was reasonable as each drug appeared in each trial position an equal
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number of times. Thus, mean change scores were not confounded i,:; any
noticeable variation in the pre-drug level of response to the 17-i_em
Scale.

Means and standard deviations ofpre-test, post-test and change scores
for the 17-item scale for the five trials are shown in Table 1. The magni-
tude of change produced by hypnosis was comparable to that produced
by mescaline, and to a lesser extent, by LSD-25 and the combination of
drugs. All mean changes tbr these agents were statistically sigIfificaut as
tested by the Wilcoxon Matched-pairs Signed-Ranks method (SIEC, EI,

1956) 1.The magnitude of shift was close to that noted by \VE*TZ_:XtlOFrER
and SJO_ERG, who used the same 17-item Scale pre- and post-hypnosis
(1961). The one striking exception was the drug psilocybin, which
apparently has little effect on suggestibility.

A 2-factor analysis of variance performed on the six 4 × 4 latin squares
(EDWARDS1960) yielded a significant drug effect at the .05 level, whereas
there was no apparent effect resulting from trial order. The Duncan New
Multiple Range Test (Dtr.xca.-¢ 1955) was performed to determine which of
the differences among the four drug means were significant and which
were not. Using a .05 probability level, it was determined that mescaline,
LSD-25, and the combination drug each significantly differed from psilo-
cybin in the degree to which they enhanced primary suggestibility, but
not from each other nor from hypnosis.

Summarizing thus far, our first hypothesis, namely that the psyehoto-
mimetics would produce enhancement in primary suggestibility com-
parable to that from hypnosis was substantially supported for mescaline,
LSD-25, and the combination drug, but not for psiloeybin.

We may well ask to what extent a particular subject who shows a
high degree of increased suggestibility on, say, the mescaline trial will also
show heightened suggestibility on the LSD-25 trial, In a sense, we are

asking whether "drug-specific" factors outweigh "person-specific" factors
for all of the drugs, or are there eommonalities in the effects of at least
some of the drugs ?

Rank order correlations between the 17-item Scale changes produced
by each drug and by hypnosis were calculated to determine the consist-
ency of response of individual subjects to different trials. These corre-
lations are presented in Table 2. It can immediately be seen that, any
eorrelation into which the psiloeybin trial entered was notably smaller
than for the other trials. This fact suggests that psiloeybin was different

1The moderate positively skewed dist.ribL,_ions of change scores for suggestibi-
lity data dictated the use of mmparametrie tests wheatsuch tests were applicable.
Those parametric tests employed here permit a fifirly wide variation il_._Im degree
to which underlying assumptiol_sof normality may be safi;lyvMah:d.
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in its effects on suggestibility than the other three drugs, whose effects
were rather uniform.

In summary, these correlations suggest that within limits, the sub-
jeers had a reasonable degree of individual consistency of response in
terms of effects on primary suggestibility, except for the psiloeybin trial.

Table 2. Individual consistency in reaction to [our drug condltlon8 as measured by
correlations (rho's) among the 17-item Stan/ord suggestibility scale changesproduced

by eachdrug and hypnosis

_lesc. LSD-25 Psil. Comb. Hypn.

Mesc. .493 .05 .381 .53 4
LSD-25 .34 .47 2 .55 4
Psil. .20 .361
Comb. .53 4
Hypn.

1p<:.lO. -- 2p_.05. -- 3p.<.02. -- 4p_.o1.

Changes in Trance Phenomena a/ter Drugs and Hypnosis

_¥ith respect to the reliability of Trance Indicator Scores, an analysis
of pre-drug scores yielded a trend in the direction of a progressive reduc-
tion over the four drug trials. Most likely this decrement reflected a

growing conservatism in reporting symptoms over the successive trials,
possibly as a function of the repeated dramatic experiences produced by
the drugs. The subject's standard of judgment probably came to be based
more and more upon his previous drug experiences rather than upon his
normal waking condition. Nevertheless, the drugs themselves produced
a sufficiently profound enhancement in reported and observed effects to

compensate almost enth'ely for this pre-drug trend.
As with the 17-item Scale, there were negligible pre-drug differences

in Trance Indicator Scores when these scores were arranged according to

drugs. Means and standard deviations of post-test and change scores for
the Trance Indicator Score for the five trials are presented in Table 3.

It should be noted that the hypnosis trial yielded a lower prc-test
level of response, both in terms of means and standard deviations, than
any drug trial. This observation undoubtedly reflects the fact that the
hypnosis trial had an invariable position as the last trial in the sequence
of the experiment, the possible consequences of which were discussed
above.

This trial effect may also partly account for the elevated change score
for hypnosis relative to the drug trials (see Table 3). However, the Trance
Indicator Score was deliberately based on the phenomenology and

characteristic behavior of the hypnotized person. Thus, the hypnosis trial
should have yicldcd the highest mean change score, as indeed it did. This
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was the case even when we adjusted the hypnosis change score for the

pre-hypnosis level of response (by subtracting the pro-hypnosis mean

score from the average of the pre-drug trials).
Taking the adjusted hypnosis change score calculated above as our

criterion level, mescaline and LSD-25 increased trance-like phenomena

Table 3. Mean and standard deviation/or trance indicator scores/oUowlng/our drug
treatments and hypnosis

Mesc. LSD-25 Psil. Comb. Hypn.

Pre-Test X 7.250 7.417 7.375 7.917 5.500
Pre-Tes_ SD 3.26 3.18 4.21 4.25 2.43

Post-Drug X 12.792 13.917 9.167 11.459 14.333
Post-Drug SD 4.57 5.49 4.62 4.40 5.80

Change Score X _- 5.542 -_-6.500 _- 1.792 -_ 3.542 _ 8.833
Change Score SD 4.49 4.80 3.40 3.99 4.38
Probability Level 1 F'<.005 P < .005 P <.025 P _.005 P <:.005

1 Wilcoxon _iatched-Pairs Signed-Ranks Test.

to a degree comparable to hypnosis, thus supporting in part our second

hypothesis. The combination of dnlgs produced somewhat less change.
All mean change scores were statistically significant, even the one for

'" psflocybin. This was not surprising as each drug produces potent psychic
effects, some of which would contribute to this score.

As the analysis of variance of Trance Indicator Change Scores indi-

cated a significant drug effect, a multiple comparison of mean change

scores was undertaken, using the Duncan New Multiple Range Test
(DuncAN 1955). Employing a .05 probability level, it was found that

mescaline, LSD-25, and by extrapolation, hypnosis, each significantly

differed from psilocybin in the degree to which they evoked trance pheno-

mena, but they did not vary substantially among themselves. Psiloeybin
and the combination of drugs did not differ significantly. Finally, LSD-25,

the most potent of the drugs from the stand-point of trance phenomena,
significantly differed, although barely, from the combination of drugs.

While the relative ordering and magnitude of results arc slightly

different from those observed in the analysis of the 17-item Scale, the

similarities suggest that LSD-25, mescaline, and to a lesser extcnt, the

combination of drugs were largely equivalent in their action, both in
enhancing primary suggestibility and evoking trance phenomena. Psilo-

cybin, on the other hand, was different from the other drugs iu both of
these areas of psychic influence. The fact that results with psilocybin

were different fi'om those obtained from the other drugs rules out the

possibility that all of the suggestibility effects were based on the expec-
tation of the subjects or experimental bias.
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We had hypothesized that the appearance of trance characteristics
would be positively correlated with the degree of suggestibility elicited.
Such correlations were calculated for each drug in terms of initial pre-drug
Bcores, final post-drug scores, and change scores (Table 4).

All correlations ia Table 4 are positive, as predicted, and are uni-

formly significant for the post-drug scores. For the pre-drug scores and
change scores, the correlations varied considerably. In the case of pre-
drug scores, there may well be little connection, as is implied here,

Table 4. Correlations (rho's) betu,een 17-1ternStan]ord suggestibility scale scoresand
trance indicator scores in temps o/ initial pre-test scores, /inal _ost-test scores, and

changescores (N = 24)

5Iesc. LSD-25 Psll. I Comb. Hypn.

Initial .16 .2 t .563 I .421 .59 a

m

Final .704 .664 .351 I .502 .814Change .32 .543 .401 .19 .844

xp _ .05. -- _ P _ .01. -- 3p _ .005. -- 4 p ,_ .0005 (One-tailed test).

between normal waking suggestibility and the appearance of classical
trance-like features. Almost by definition, waking primary suggestibility
precludes many of the phenomena tapped by the Trance Indicator
measures, and, in the case of change scores, reliability is decreased when
two sets of change scores are correlated.

On the other hand, after a trance-inducing intervention was made in
a subject (either by drugs or hypnosis, and reflected in the post-trial
scores), the degree of suggestibility was positively correlated with the
trance-like state induced. The trial which served in the present study as
our criterion level--the hypnosis trial--showed an especially high corre-
lation of .81 between post-drug scores on suggestibility and scores on
associated trance phenomena. This correlation, in comparison with the
drug correlations, strengthens the view that for many subjects a fun-

damental similarity may obtain between the states produced by psyehoto-
mimetics and by induction of hypnosis. The psilocybin trial again stands
out as the conspicuous exception, Although the post-drug correlation
for this drug was significant, albeit barely, it was substantially lower than
for any of the other drugs.

Discussion

Both hypotheses were supported for mescaline, LSD-25, and the
combination of drugs. Heightened primary suggestibility and associated

subjective and behavioral phenomena commonly found in trance states
occurred in most subjects after the ingestion of these drugs. These
enhanced phenomena included: a) intense feelings of detachment or dis-
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sociation from the immediate environment and from the self; b) deep
absorption in the ideo-test items ; c) feelings that actions and movements
were being carried out as though asleep or as though compelled by a
mysterious force; and d) a greater inability to recall suggestibility scale
items {established by suggested amnesia) at the conclusion of testing.
Above all, there were numerous reports of frequent shifts in consciousness
or awareness during the suggestibility testing intervals. To be sure, these
shifts were described as similar to those which occurred spontaneously at
other times during the drug trial, but those shifts which occurred during
the actual suggestibility testing were typically described as much more
marked and noticeable. This observation implies an interaction of drug
effects with the procedures used to administer the suggestibility test
items, an interaction which may in part account for the fact that the
appearance of a trance-like or hypnotic-like state in the psychotomimetic
drug subject has gone largely unnoticed previously.

Anecdotal evidence of suggestibility and trance-like behavior in drug
subjects has been presented. Based on a few brief and partial reports
given by several panelists at the 1959 Josiah Maey Foundation conference
on The Use o/LSD in Psychotherapy (AB_._so_ 1960), a consensus was
established that LSD-25 produces a state of "heightened suggestibility".
It was far from clear whether the term "suggestibility" was being used in
the primary or secondary sense; qttite possibly interchangeably with
resultant confusion. Less ambiguously, the panelists concluded that it
was impossible to induce or maintain hypnosis under LSD-25. Aligned
against this conclusion are recent studies by FOGEn and HOFFER (1962)
and LEVl_F, et al. {1962). These latter studies, although designed for
entirely different purposes, pointed the way toward the detection of many
potential interactions and similarities between the LSD-25 state and the
hypnotic state. Further, these studies illustrated that both can exist
together and may affect each other in certain important respects.

The present study did not investigate the induction of hypnosis under
psyehotomimetic drugs, although this would be a logical next step.
Instead, we have shown similarities between primary suggestibility under
these drugs and during hypnosis. Such points of convergence imply a
similar mode of action operating within both types of experimental inter-
ventions.

A_ present, we can only speculate about the nature of this apparent
common mechanism of action. It may involve the fact of deep, total
immersion in a dramatically novel mental and emotional state, common
to both the hypnotic and drug states. Withdrawal from active reality
testing has been associated with alterations of awareness both from
psychotomimetics and hypnosis. A concomitant of this would be an inter-
ruption of an individual's normal control of voluntary activity and, as
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MILLER et al. (1960) have pointed out, a lack of desire to take the initia-

tive in controlling one's own "planning" functions. Presumably, such a
loss of initiative would increase amenability to the "plans" or suggestions
delivered by an outside source, such as the experimenter.

A word remains to be said concerning the absence of hypersuggesti-
hility following the drug psilocybin. Although the effective dosages of
LSD-25, mescaline, and psilocybin belong to entirely different orders of

magnitude, there is a fairly prevalen_ belief among drug researchers that
the subjective and clinical effects of the three drugs are relatively equiv-
alent at these dose levels. Nonetheless, differences have previously been
found to exist. In a 1961 study, I-IOLLISTERnoted several. One is the
relatively shorter span of action of psilocybin (about 5 hrs, compared to
7 or 8 hrs or more for LSD and mescaline). Another is the relatively more
pleasant or agreeable somatic reaction evoked by psilocybin. And finally,
it is claimed that psilocybin may, compared to the other two drugs, create
a more dreamy, ruminative, and introspective state of mind with dose
levels that do not unduly disturb subjects somatically. If the latter
assertion is indeed correct, it may at least in part explain the absence of a
suggestibility effect for psflocybin. There would be less need for a subject
treated with psilocybin to reach out to the outer environment for relief

from the inner turmoil, loss of control and lack of ability to make plans,
more characteristic of the mescaline and LSD-25 subject.

Summary

Mescaline, LSD-25, psilocybin, and a combination of these three
drugs were each administered in moderate doses at 7-day intervals to
24 volunteer subjects according to a latin square design. Primary sugges-
tibility, that type closely related to hypnosis, was measured both before
and 2 hrs following each administration of drugs, using the 17-item
Stanford Suggestibility Scale. A Trance Indicator Score was also obtained,
representing both behavioral observations and subjective reports con-
cerning the degree of trance-like or hypnotic-like experiences which may
have accompanied each suggestibility testing session.

Major findings were that mescaline, LSD-25, and the combination of

drugs each produced an average enhancement in primary suggestibility
closely comparable to that produced by an induction of hypnosis, the
latter being tested for each subject after the completion of the drug series.
Psilocybin did not enhance primary suggestibility. Associated trance
phenomena were also substantially increased during all of the drug trials,
but significantly less so for psiloeybin. Significant correlations were
obtained between suggestibility and Trance Indicator Scores following
each drug and after induction of hypnosis, although psilocybin produced
substantially less correlation.
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Although these results eot_firm speculations previously made in the

literature that LSD-25 may increase suggestibiligy, it must be empha-

sized lhat _hey eannot be ge_oralized beyond the specific type of sugges-

tibility measured. _eeond, the clifferenees between psiloeybin a_d the other
drugs on primary sl_gge_tibility restrict generalizations regarding the

action of otherwise Mmil_r psyehotomimetic drugs.
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