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HALLUCINOGENIC DRUGS AND CEREBRAL DEFICIT

L. D. ACORD, Pu.D! ano D. D. BARKER, A.B.
AN

Fifteen Ss who had used hallucinogenic drugs were compared with 15
similar Ss who had not, on three tests, shown to be sensitive to cerebral im-
pairment. It was found that the drug Ss performed consistently poorer, and,
on two of the tests, significantly poorer than did the nondrug users. It was
suggested that hallucinogenic drug use may be causally related to cerebral

deficit.

Although the use of hallucinogenic drugs
appears to be tapering off somewhat in
favor of the “harder” drugs (heroin, co-
caine) it is still a major factor in the so-
called drug scene. In addition, although

~many people have stopped using the hallu-

cinogens, the possible long range effects on
those who have used them in the past be-
come of increasing interest relative to the
acute effects (9). Although there have been
literally hundreds of case reports and sub-
jective commentaries published regarding
the cffects of hallucinogenic drugs on the
personalities of a wide range of subjects,
relatively little objective research has been
attempted, especially with the “average”
user of hallucinogens, the young person who
obtains his drugs on the street through illicit
channels. There are, of course, quite valid
reasons for the lack of research in this area.
These have been enumerated elsewhere (1,
5) and are, briefly, lack of knowledge of pre-
drug-use factors, difficulty in attributing ef-
fects to a specific drug or combination of
drugs, the impossibility of adequate follow-
up of subjects, the unknown identity and
purity of drugs obtained through illicit
channels, and the unreliability of self-reports
by drug users as to the nature, potency, ef-
fects, and incidence of use.

! National Naval Medical Center, Bethesda,
Maryland 20014.

The opinions and assertions contained herein
are the private ones of the author and are not to
be construed as official or as reflecting the views of
the Navy Department or of the naval service at
large.

Although the above problems may seem,
and in reality probably are, insurmountable
at this time, some investigators have con-
tinued in an attempt to evaluate the possi-
ble harmful effects of these drugs, even
though the evaluation cannot satisfy the re-
quirements of precise scientific research.
McGlothlin et al. (5), using the Halstead
Battery with 32 Ss, concluded that there
was evidence of moderate impairment of
abstract ability among their 16 LSD Ss
which was not evident in their 16 control
Ss. Von Zerssen and his associates (11),
using the cchoencephalographic technique,
and Campbell et al. (3), using pneumoen-
cephalography, both concluded that there
was a significant dilation of the third ventri-
cle when drug users were compared with nor-
mal control Ss. The former did not specify
which drugs were used, although the latter
did specify LSD usage in their experimental
8s. The present study was undertaken as
part of a continuing attempt to evaluate
these and other findings (1) and the clinical
impression of many medical and mental
health professionals that the use of hallu-
cinogenic drugs has detrimental effects on
the cerebral cortex (2).

METHOD

Experimental subjects (Ss) were selected
from the inpatient and outpatient services
and staff of a large military hospital. Vol-
unteers were solicited and staff psychia-
trists and neurologists were requested to
provide male Ss who met all of the follow-

281

s

Jiaw

2o



PRI

282 L. D. ACORD AND D. D. BARKER

TABLE 1

Test Control Experimental [3

TMT-B | 56.00 Seconds | 88.53 Seconds | 1.47*
TPT-L 5.80 Designs | 3.40 Designs | 2.897
CAT 35.47 Errors | 49.80 Lrrors | 2.85%

* Not significant at .05 level.
tp<.01

ing criteria: 1) self-report or validated
objective evidence of at least one ingestion
of an hallucinogenic drug (LSD, MTA,
STP, N,N-dimethyltryptamine (DMT),
mescaline, or psilocybin) obtained through
illicit channels (for the purposes of this
study marijuana was not considered an hal-
lucinogenic drug, although every experi-
mental subject reported at least one usc of
it); 2) no evidence of intracranial pathol-
ogy; 3) freedom from the use, effects, and
side effects of medically prescribed drugs
during the testing procedure; and 4) no evi-
dence of psychopathology other than char-
acter and behavior disorder with drug abuse
as a symptom. (Inpatient Ss represented no
psychiatric diagnoses other than character
and behavior disorder with drug abuse as a
symptom.) Control Ss were selected in the
same manner. The majority of the control
Ss had used marijuana but all denied the
usc of hallucinogenic drugs. In this way
some 30 Ss were obtained—15 who presum-
ably had used hallucinogenic drugs and 15
who had not. Essential characteristics of
the drug Ss were: age, 21.53 years; educa-
tion, 13.07 years; and Navy General Classi-
fication Test scores, 57.27. For the control
Ss the corresponding values were: 22.67
years, 13.37 years, and 61.60. There were no
significant differences between experimental
and control Ss on these characteristics.
Procedure. In a previous study (1), the
Indiana Neuropsychological Battery (6, 7,
10) had been administered. Since it had
been found in that study that three of the
tests within the battery appeared to be
most sensitive to the cercbral deficit sus-
pected in users of hallucinogenic drugs, only

these three tests were administered to the Ss
in this study. The tests were: the Tactual
Performance Test, Loecalization (TPT-L);
the Trail Making Test, part B (TMT-B);
and the Category Test (CAT).

RESULTS

The mean scores obtained by the experi-
mental and control Ss, with corresponding ¢
values, are presented in Table 1. As can be
scen from this Table, those Ss who had used
hallucinogenic drugs performed signifi-
cantly less well than did those Ss who had
not used such drugs on two of the three
tests. It seems useful also to note that,
using Halstead’s (4) and Reitan’s (8) cut-
off scores, all of the drug Ss scored in the
brain-damaged range on at least one of the
three tests, whereas only 7 (47 per cent) of
the control Ss did so. Eight of the drug Ss
(53 per cent) scored in this range on at
least two of the tests, while only one (7 per
cent) of the control Ss did, and two (13 per
cent) of the drug Ss exceeded the cutoff
scorcs on all three of the tests while none of
the control Ss did so. The lack of a signifi-
cant difference on TMT-B may have been
related to the extreme variability of the
drug Ss on this test—SD = 83.94 seconds,
range = 33 to 357 seconds.

DISCUSSION

The deficiencies inherent in studying the
effects of hallucinogenic drugs which were
discussed earlier must, of course, limit the
confidence in any conclusions drawn from
the findings of the present study. While the
performance of the drug Ss were, with the
exception of TMT-B, significantly poorer
than those of the normal Ss, in only one
case (TPT-L) did they excced the cutoff
scores established by Halstead (4) and Rei-
tan (8), although on the CAT and TMT-B
scores they very nearly did so. It should be
noted that the original criterion groups
from which the cutoff scores were estab-
lished were, on the average, over twice the
age of the Ss in this study. In any case, the
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consistent finding that those tests most sen-
sitive to ecrebral impairment are also those
on which hallucinogenie drug users perform
most poorly suggests some degree of cere-

‘bral deficit. If this finding is coupled with

that of Campbell and his associates (3), the
suggestion of some cerchral damage related
to the use of hallucinogenic drugs becomes
quite strong,.

It is well established that abstract abili-
ties are more impaired by generalized cere-
bral damage than arec other abilitics. The
CAT and TPT-L arc highly loaded with
what Halstcad (4) labels an “A,” or ab-
straction factor, which he felt was “... the
fundamental growth principle of the ego”
(p. 147). The TMT has not been subjected
to factor analysis, although Reitan does
feel that it is a relatively complex task in-
volving symbolic processes. If one examines
the hehavior of the “acid heads” it readily
becomes apparent that many of them (time
distortions, loss of motivation, withdrawal,
inadequate interpersonal relationships, ete.)
could ecasily be ascribed to impaired ego
functioning and deficits in higher cognitive
processes.

SUMMARY

The results of the present study, and of
previous studies conducted along similar
lines, do not establish the presence of gross
cerebral pathology. However, the consistent
finding that hallucinogenic drug users score
more poorly on tests especially sensitive to
cercbral damage than do nondrug users, and
particularly on thosc tests requiring rela-
tively high level abstraction abilities, does
indicate that the use of hallucinogenic drugs

involves some risk to higher cognitive func-
tioning. In addition, the findings from en-
tirely different approaches—pneumoenceph-
alogram (3), echoencephalogram (11),
neuropsychological testing (1, 5), and the
current study—at least begin to indicate
that there may be a causal relationship be-
tween the use of hallucinogens and brain
damage.
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