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Introduction

Various reports 11 have shown that the
subjective sense of time can be consider-
ably altered through changes in the external
circumstances under which the judgment 1s
made. Somewhat less is known of the in-
fuence of the subject’s physical state on his
ability to estimate time. This lack may be
at least partially due to the fact that most
conditions, such as fever or delirium, which
have been described as bringing about such
changes often simultaneously make it dif-
fcult or impossible to collect systematic
duta. When physical states are experiment-
sy imduced, however, the effects can be
better controlled and tested. In this way,
amormation has been obtained on the in-
fhence of nitrous oxide *¥ and mescaline %
on the sense of time.

The very striking effect of lysergic acid
diethylamide (LSD-25) on the sense ot
time has been described in various ways
by those who have observed the reaction:
“Time sense . . . was characterized by the
feeling of being accelerated or retarded” #:
“Not only is there impaired ability to esti-
mate the passage of time, but there is also
a sense of timelessness.”? Yet Boardman
and associates,® who studied systematically
the judgment of time under LSD-25, found
only an increase in variability and no
change in the direction of the estimate. It
appearcd reasonable that, with such striking
changes described as common to the drug.
more definite results could be expected.
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Method

The subjects were 24 men who had  been
screened by physical examination, psychiatric in-
terview, and group psychological testing as being
within normal limits bath physically and mentally.
They were divided arbitrarily inte two experi-
mental groups of equal size, one tested first under
1SD-25 and then acting as its own normal con-
irol (Group D-C), and a second, for which this
order was reversed (Group C-D). The interval
between the two tests varied from three days to
a week, The drug testing was initiated two to
three hours afrer ingestion of either lug. or 2pg. of
1.51-25 per kilogram of body weight. Three sub-
jects in each group were given the larger drug
Jdose. Placelos were not given for the control
condition.*

Jour time intervals were chosen for testing:
15, 60, 120, and 240 mimutes. Fach subject was
acked to estimate these same intervals twice,
once under the drug and once in his normal state.
Since it has been reported ** that practice produces
a change in ability to estimate time, the four
intervals were presented in a different sequence
to cach subject. Thus, no particular time interval
was in a more “favorable” position than the others
when the results were summated.

The judgments under both conditions were made
by e “method of production”; that is, the subject
was told the length of time he was to estimate
and then given a signal to begin. He was in-
strucled to nolily the experimenter when the
designated intetval had elapsed.

No limits were placed on the subject's imanner
of making his cstimate except that he was not
allowed to use his watch or te see the experi-
mental apparatus, an clectric stop watch. The
experimenl was carried out in a small Toom near

* Facilitics were not available to give the sub-
jects the bed care and attention during the control
session which would approximate the treatment
given during the LSD-25 reaction. It was decided
that a partial duplication of the cxperimentai
treatment, such as substituting tap water for
1L5D-25 administration, would be an inadeguate
attempt at proper control.
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TanLe 1—Median Time Judgments Under Drug
and Control Conditions

Interval to Be Produced, Min.

T -~

L5 (1] i) 240
Control estimate. ... 135 58,0 1120 212.5
Dirug estimate ... .- 1140 44.5 1.5 1406

that occupied by the other subjects being tested
the same day. As the room was not sonmdproot,
the sounds of voices and a radio in the next
room could eusily he heard.

The data, a total of eight judgments per sub-
ject, four under the drug and four urcler the
control condition, were analyzed by means of
the Mann-Whitney test and Wilcoxon’s matched-
pairs signed-ranks tost® These nonparametric
tests were chosen upon rejection of the assump-
tion of normality and homogeneity of variance

Results

Since the Mann-Whitney test did not
show any siguificant interaction between the
effect of the drug and the order in which
the conditions were presented, ' the data
for Group D-C and for Group C-D were
combined to determine the cffects of the
drug. Table 1 preseuts the median esti-
mates for the two conditions, Under both
experimental conditions there was an over-
estimation of the actual speed of the physi-
cal clock. However, the subjects judged
the requested intervals of time to have
elapsed more tapidly while under the drug
than while under the control condition.
Another way of stating this difference is
that the subject’s internal clocks ran maore
quickly under LSD-25 than in their normal
states, so that, paradoxically, external
events appearcd to pass more slowly.

TaplE 2—Effects of 1LSD-25 on the Lstimulion
of Time Intervals

Tuterval, Min. ~ sum of Ranks  Probability *
15 20 1 37 .01
40 24 AB.A 0.01
120 29 240 0.001
240 4 10.5 0.01

* Pwo-tailed fesl
t Following Sicgel, 1 Four cases were omittedd beecause the
astimates nnder Hie Lwo canditions were equal.
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The results of the Wilcoxun matched-
pairs signed-ranks test for drug effect are
Table 2. At each interval the
subjects’ time judgments were significantly
lower under the drug than wmder the con-
trol condition. At 13, 60, and 240 minutes
the probability is less than 1 in 100 that
the difference 15 due to chance; at 120 min-
utes the probability is less than 1 in 1,000,

shown 1n

Comment

The results of this experiment are in
agreenient with published descriptions of
the 1.813-25 phenomena in finding a dis-
turbance of mnormal temporal judgment.
While the previous descriptions emphasize
change in conceptual time, these results
point out not only a difference in function
hut also a rather consistent direction of the
change. Time does not merely pass dif-
ferently; it appears to pass more slowly
than usual, 11 must be remembered, how-
ever, that the findings here are limited to
a specific time period of two to three hours
after the ingestion of LSD-23 It is con-
ceivable that other intervals during the
drug's relatively long span of effect may
mamifest a  different or less consistent
temparal change. For example, it is possible,
that the drug initially slows a pertinent
physiological process and then speeds it
later tn the drug sequence.

Such a change in the effect of the drug
may c¢xplain the lack of consistent error
in judgment reported by Boardman, since
the data of that experiment were collected
over a broad range of the activity of the
drug, rather than at a specific time in the
reaction. However, there are other hypothe-
ses which may explain the discrepancy be-
tween the results reported here and those
of Boardman and associates, For example,
the latler group studied the ability to esti-
mate a one-minute period, whereas the
present study focused on longer periods.
Very little is known about the mechanisms
used to judge time, and it is quite possible
that the judgment of very short periods
involves differcut clues and abilities than
those necessary for judging longer intervals.
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Perhaps a more serious difference be-
tween the present study and that reported
by Boardman is one of procedure. In the
earlier study the subject was presented with
a series of stimuli which dificred, one from
the next, by 0.1 minute. This series was
presented in alternately ascending and de-
scending order, and the task was to judge
whether each stimulus was greater than or
less than one minute. Such a presentation
may well have introduced the extraneous
factor of perceptual rigidity, i. e., difficulty
in perceiving a change in a stimulus when
it is altered very gradually. Perceptual
rigidity has been found to relate to a con-
crete attitude on the part of the perceiver,”
and it is known that 1.SD-25 does produce
a greater concreteness in thinking.’? An in-
crease in perceptual rigidity might explain
the increased variability with no constant
change in direction which was found by
Boardman.

Granted that the results reported here
do reflect a change in temporal perception,
it 1s difficult to ascertain a reason for that
<hange. One explanation of temporal per-
ception is based upon the assumption that
there exists one or more physiological
regulators, i. e., heart rate or rate of breath-
ing. Thus, when the physical state is altered
in a manner affecting the regulator, or in-
ternal clock, time would appear to pass at
a different rate. Certainly, since LSD-25
does disturb the normal physical state, this
interpretation cannot be rejected.

Another hypothesis often called upon to
explain changes in the subjective passage
of time involves the subject’s evaluation of
how the time is spent. To give a few greatly
simplified examples: One may expect a
dull or painful period to pass slowly; an
interesting one, quickly; an active one,
quickly. In that the time spent under the
influence of LSD-25 is generally considered
very different from usual, and is frequently
reported as unpleasant, a judgment made
under the drug that time appears to be
passing slowly would also be consistent with
this psychological interpretation of the phe-
nomena.

Aronson el al.

While the preceding paragraphs suggest
a number of relatively specific factors which
may account for the observed disturbance
m temporal judgment, the point should be
made that temporal orientation may well be
dependent upon a combination of factors
rather than being a function of any single
one. Even such an apparently simple judg-
ment as the localization of an auditory
stimulus has been found to depend riot only
upon auditory cues but also upon visual
cues and expectations built vpon past ex-
perience. It is a reasonable hypothesis that
temporal judgments may be based on the
utilization of an even more complex array
of cues, and that either the failure to re-
ceive cues or the fajlure to integrate them
properly may result in a disturbance of
temporal orientation. Thus, the observed
effects of LSD-25 on temporal judgment
may be not only concurrent with but also
directly dependent upon the extensive im-
pairment of perceptual and conceptual
functioning which the drug is known to
produce,

Summary

Twenty-four subjects were used as their
own controls to determine the effect of
lysergic acid diethylamide (LST-25) on the
subjective passage of time. Under the drug
the subjects overestimated the stimulus
intervals to a significant degree, indicating
that the drug has the effect of making
time appear to pass more slowly than
usual. The results of this study were un-
hke those reported in an earlier experi-
ment, in which no consistent changes were
found under the drug. Differences hetween
experimental procedures were discussed to
suggest reasons for the divergent results.
The findings were examined for theoretical
implications in light of other changes noted
as common to the L.SD-25 reaction.

The Psychiatric Institute, University of Mary-
land.
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