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FOREWORD

Tne work described in this report was authorized under Task 2B662710AD2503,

Prophylaxis and Therapy for Incapacitating Agents. The experimental work wac startad in Tanunry
1971 ana completed in May 1971,

The valuintears in than e

............... in IACSC 18515 ai¢ endisied US Army personnel. These tests are governed by
the principles, policies, and rules for medical volunteers as established in AR 70-25.

T Ty

Reproduction of this document- in whole or in part s prohibited except with permission
of the Commanding Officer, Edgewood Arsenal, ATTN: SMUEA-TS-R, Edgewood Arsenal,

Maryland 21010; however, DDC and the National Technical Information Service are authorized to
reproduce this document.
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DIGEST

Thirty-one nonpatient male volunteers with four distinct Minnesota Multiphusic

Personality Inventory (MMPI) patterns [neurotic triad pattern, psychotic tetrad pattern, elevated
maniz (MaY and paychicpatiiic deviani (Fud) scales, and normal pattern| were selected in order to
investigate the differential effect of stimulants and depressants on different personality types. Two
stimulants, caffeine sodium benzoate and methyiphenidate hydrochloride, and two depressants,
sccobarbital sodium and amobarbital sodium, were given to various combinations of the four types
of subjects in groups of 7 to 10 men. The subjects’ scores on two cognitive tests and one motor test

following drug administration were compared.

Several significant intergroup differences are reported. The group with the psychotic
tetrad pattern was relatively unresponsive to stimulants und sensitive to depressants. Those subjects
with the elevated Ma and Pd patiern were generally very responsive to stimulants and more sensitive
to depressants thun were the normal group and the group with the neurotic triad pattern, The group
with the neurotic triad pattern was relatively responsive to stimulunts, but less sensitive to
depressants than were subiects with the psvehatie tetrad or the elevated Ma and Pd pattern.

The results are discussed in terms of Eysenck’s theory of drug response based on an
extroversion-introversion dimension. The group of subjects with the elevated Ma and Pd profile had
personality scores on the MMPI, the California Psychological Inventory (CPI), and the Maudsley
Personality Inventory (MPI) most suggestive of extroversion, The response of this group to both
stimulants and depressants was consistent with Eysenck’s predictions. No group uppeared to have
personality scores suggesting introversion; therefore, Eysenck’s theory could not be completely
confirmed.
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PERSONALITY AND REACTIVITY TO STIMULANTS AND LIPRESSANTS

I.  INTRODUCTION.

The anxious paticnt wha responds to trananilizing or sedative medication noradaovically,

with increases in anxiety. has been the subject of reports by both clinicians and research workers.*

Less frequently, reports of experimental subjects reacting to stimulant drugs with depression appear
in the iiterature.?

Previous work in the area of individual differences in response to drugs suggests that
depressants and stimulants have different effects on different personality types. Eysenck?® has
proposed that extroverts arc mose sensitive than introverts to depressants, but more responsive to
stimulants. This thcory has been supported by others in regard to depressants? 5 but has not been
confirmed to any great exiont with stimulant drugs. Meyer, ¢ al® were unable to find a difference in
the objective performance of introverted and extroverted slcep-deprived subjects given
amphetamine. Idestrom and Schuiling? did not report any differences in subjects selected because
of extreme scores on a Pt (psychasiaenia) scale in response to dextroamphetamine.

In a previous report,* we showed significant correlotions between the Minnesotu
Multiphasic Personality Inventory (MMPI) scale scores and performance on cognitive and motor
tests following various tranquilizer drugs. Especially selected subjects (chosen on the basis of two or
more MMPL scale scores beyona two standard deviations trom the mean of the population used to
standardize the MMPI) responded differently from subjects who did not meet this selection
critetion, depending on the dose and type of drug.

! sarwer-Foner, G. 3. Recognition and Management of Drug-Induced Extra-Pyramidal Reactions and “Paradoxical” Behavioral
Reactions in Psychiatry. Canad. Mcd. Assoc. J. 83,312-318 (1960).

Lasagna. L. The Relation of Druglnduced Changes to Personality. In Specific and Non-Specific TFuctors in
Psychopharmavology. M. Rinkel (Ed.) pp 114-129. Philosophical Library Inc., New York, New York. 1963,

Eysenck, H. J. Experiments with Drugs. Studies on the Relationship Between Personality, Learning Theory and Drug
Action. The MacMillan Company. New York, New York. 1963.

3

4 Heninger, G., DiMasciv, A., and Klerman, G. Personality Factors in Variability of Respoase to Phenothiazines. Amer.J.
Psychiat. 121, 1091-1094 (1965).

s Shagass, C., and Naiman, J. The Sedation Threshold as an Objective Indcx of Manifest Anxiety in Psychoneurosis. I,
Psychosom. Res. /, 49 (1956).

6Mcycr. R. E., DiMascio, A., and Stifler, L. Personality Differences in the Response to Stimulant Drugs Administercd
During a Sleep-Deprived State. §. Nerv, Ment. Dis. 150, 91-99 (1970).

7 Idestrom, C. M., and Schalling, D. Objective Effects of Dexamphetamine and Amobarbital and Their Rclations to
Psychasthenia Personality Traits. Psychopharmacologia, /7, 399413 (1970).

* Klapper, J. A., and McColloch, M. A. EATR 4553. Personality ard Response to Tranquilizers. (In press.) 1971.
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Because this criterion was rather nonspecific about distinct personality types, additional
sclection criteria were introduced to further delineate personality factors which might account for

the individual variation in drug response. Three commonly recognized MMPI patterns® were sought
among volunteer subjects:

The neuraotic triad: subjects with elevated Hs (hypochondriasis),
D (depression), and Hy (conversion hysteria) scales.

The psychotic tetrad: subjects with clevated Pa (paranoia), Pt,
Sc¢ (schizophrenia), and Ma (mania) scales.

The psychopathic profile: subjects with elevated Pd
(psychopathic deviant) and Ma scales.

Their responses to depressant and stimulant drugs were compared using two tests of cognitive
performance and one maotor test.

The data in this report give some support to the idea thal extroverts rcspond differently
to depressant and stimulant drugs, but suggest that other personality dimensions are important. In
addition, the type of drug and its dosage must be taken into account in order to explain an
individuai’s response to a drug.

1I. METHODS.

Subjects sclected for this study had MMPI scaie scores that met one of the following
criteria: ’

Group I: No clinical or validity scale scores above 70. (n=8)

Group II: High two points of the profiie either Hs, D, or Hy
(neurotic triad pattern). (n=5)

Group I1II: High two scales F and Sc and both greater thun 65
(psychotic tetrad pattern). (n=10)

Group 1V: High two scales Pd and Ma. both greater than 60
(psychopathic pattern). (n=8)

The MMPI score sheets were screened to exclude response sets that approached all true or all false
responses, )

The subjects were tested in a hospital setting in groups of 7 to 10 with various mixtures
of the four personality types making up each group. All subjects were given a thorough physical and
laboratory examination to exclude those with physical disease. The California Psychological
Inventory (CPI)? and the Maudsley Personality Inventory (MPI)!0 were administered to the
subjects after they were selected for the study.

8 Dahlstrom, W. G., and Welsh, E. S. An MMPI Handbook. University of Minnesota Press. Minneapolis, Minnesota. 1960.
9 Gough, H. G. Manual for the California Psycholigical Inventory. Consulting Psychologists Press. Palo Alto, Calif~rnfs, 1957.

to Eysenck, H. J. The Mauddey Personality Inventory. Educational and Industrial Testing Service, Sun Diego, California.
: 1962
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Three tests of perfornninee after drug administration were used. The Number Facility
(NF) test?! s a series of simple one- and two-digit addition problems. Twenly practice triils were
given and the mean of the Gve highest scores was used as a basehine. This test was administer .
every halt hour for 4 hours following drug administrat’ = Scores on this tost swore racarde [ og i
mean of the high three scores following stimulant drugs or the mcan of the wow three scores
following depressant drugs, as a pereentage of the baseline score.

A simple pegboard (PB) test was given 10 times prior to drug testing, and the mean of the
five highest scores was used as the baseline score. Nine equally difficult forms of the Wechsier Adult
Intelligence Seale digit symbol substitution test (DSST) were given, and the mean of the three
highest scores was used as a baseline. Postdrug scores for both the DSST und the PB tests, which
were administered hourly Tor 4 hours after dosing, ure reported as the mean of the two highest
scores following stimulant drugs, or the mean of the two lowest scores following depressunt drugs,
boath converted to o pereentoge of ihie baseline score. This method of data analysis was chosen to !
accentugite intergroup dilterences. ‘

« AT

The drougs used were caffeine sodium  benzodate, 500 mg, im: methylphenidate
hydrochloride, 20 mg. iv: sodium secobarbital, 200 mg, PO: and sodium amobarbital, 250 mg, iv.
Caffeine was selected as o mild stimulant. whereas methylphenidate was chosen as a more potent ‘
stimulant. Secobarbital was given orally as o mild depressant, whercas amobarbital was given ‘
intravenously in order to study a more potent depressant effeet, Since the time course of the effects 1
of these compounds varicd in different individuals and performance on the tests varied in the
undrugged condition, mean scores were felt to be more informative than single peall effect scoies.
I, RESULTS.

The figure (uppendix A) shows the mean MMPL profiles tor the four groups selected. No
claimy is made that Group I represents nornal subjects although it is apparceot trom table B-1* that
their mean scores on the MMPL scales are less deviant than those of any of the other three groups.
The incidenee of this MMPLE pattern in a random group ol 158 volunteers was 6%, Additional
MMPI scale scores, the CPLscores and the MPI scores, are given in tables B-11 through B-1V,

! Group 11 subjects were selected to represent the neurotic trind pattern of the MMPL. In
: addition, these subjects ditfered from the Group | subjects on the ME tmascutine-femine), 5¢, R " |
| (repression), and Lb (functional low-hack pain) scales. The incidence of this pattern wus 3% in the “
| 158 pyotites examined. o

’ Group HI subjects were selected on the basis of elevated F and Se scales to represent the 3.

psychotic tetrad pattern. Frome tables B-1l through B-1V, it can be scen that this group was “
markedly deviant on the three personality inventories. The incidence of the psychotic tetrad pattern
in the volunteer population was 18%..

| Group IV was sciected to demonstrate the psychopathic subject. In addition to high

scores on the Pd and Ma scales, these subjects, when compared with the other three groups, had
significantly lower Si (social introversion), R, and Re (responsibility) scores, and higher Do
(dominunce) und St (social stapis) scale scores on the MMPL, The Incidence of this pattern was 18%.

* All tables are in uppendix B.

H Moran. L. J.. and Melferd, R. B, Repetitive Psychometrie Measursx, Prychol, Rep, 5, 269-278 (1959).
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Table B-V shows the results for the four groups on the three performance tests following
stimulant drugs. Table B-VI shows the results following depressant drugs.

IV. DISCUSSION.

profiies for the four groups suggests that the labels may be somewhat misieading.

Group | subjects were labeled “normal" to distinguish them from the other three groups.

They do not represent a random sampie of the overall popuiation because they volunteered for 2
drug testing study.

Group Il subjects were selected as examples of the neurotic profile pattern. Their scores
on varicus measures of anxiety such as the Pt and A (anxiety) scales indicate that these subjects did
not respond to the MMPI questions with high manifest anxicty. Their scores on scales indicating
repression and denial of psychopathology, such as the K, Hy, and R scales, suggest that these
subjects responded to the MMPI like patients with conversion hysteria and psychosomatic

complaints. Their neuroticism scores on the MPI were not significantly different from those of
cither group [ or IV.

Group III subjects were labeled as having the psychotic tetrad pattern. These subjects
were not overtly psychotic but they deinonstrated the most deviant patterns on both the MMPI and
CPl tests, and the highest neuroticism scores on the MPI. In addition to showing more
psychopathology on the various scales of the pe-sonality tests, they showed lower intelligence as
measured by the Ai (achievement via independence), Ac (achievement via conformity), and le
(intellectual efficiency) scales of the CPI; . nd their scores on the General Intelligence Test of the
Army Clrssification Batiery were significantly lower than those of the other three groups.

Group 1V subjects were selected to represent psychopathic individuals. Their scores on
the Si scale were lower than those of the other three groups, a fact which suggests greater
extroversion. In addition, they scored lcwer on the R and Re scales of the MMPI and higher on the
Do scale. Their extroversion scores on the MPI were higher thian those of the other three groups and

their neuroticism score was the lowest of the four groups although these were not ail statistically
significant differences.

V. CONCLUSIONS.

Based on personality inventory scores, it can be concluded that the subjects with the
most psychopathology (Group I1T) were the least respcnsive to stimulant drugs and were relatively
sensitive to the depressant effects of the two barbiturates. Subjects whose MMPI's were similar to
the neurotic profile pattern (Group II) showed some response to stimulant drugs, but were
relatively unaffected by the depressants. The subjects whose MMPUs suggested a psychopathic
pattern (Group IV) were very responsive to the stimulant drugs and also sensitive to the depressant
drugs when compared with both the normal group and the neurotic profile group.

Significant differences between subjects’ responses to depressant and stimulant drugs are
demonstrated when these subjects are preselected on the basis of personality inventory scores.

10
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A complete

comparison of these data with the predictions of Eysenck? could not be
made because none

of the groups represented an introverted pattern on the MPl. However, the
response of the Group IV subjects did conform to the prediction that the extroverts are more

responsive to stimulants and mere sensitive to depressants. Subjects with neurotic profiles and
psychotic profiles responded quite differently from nna amather 05 oo siimuianis and depressants,

11
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APPENDIX B

TABLES

Table B-I. Mean T Score on MMPI Clinical and Validity Scales

Scale|l (Normals) | II (Neurotic triad) [III (Psychotic tetrad) [IV (Psychopathic) F
n=8 n=5 n=10 n=} 2
L 48 582 47 49
F 52 54 812 52 7
K 55 59 442 56 3
Hs 46 712 542 46
D 51 71® 592 48 ,
Hy 50 708 51 53 }
Pd 53a 68 63 67 i ‘
Mf 57 64b 59 ' 55
Pa 53 57 718 52 i
Pt 58 60P 712 52 i 's
Sc 55 642 862 54 %
Ma 58 55 752 672 ]
Si 47 50 562 43b 2'

b s

2 Significantly different from three other groups (P<, 05) by t test.
b Significantly different from three other groups (P<, 05) by t test,

Preceding page blank
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Table B-II.

Mean T Scores on MMPI Experimental Scales

Scale |1 (Normals) (I (Neurotic triad) [IIl (Psychotic tetrad)|{IV (Psychopathic)
n=8 n=5 n= 0 n=8
A | 49 46 a2 14
R 5] 652 46 44b
Es 54 56 412 60
Lb 52 662 50 51
Ca 51 52 692 46
Dy 51 46 622 48
Do 56 53 423 59
Re 51 52 378 45b
Pr 52 50 652 48
St 57 58 50P 662
Cn 55 53 53 57

2 gignificantly different from three other groups (P, 05) by t test,
b Significantly different from two other groups (P ,05) by t test,

Appendix B
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Table B-11l. Mean Standard Scores on CFI Scales

Scalel I (No;::gals) 11 (Neurr?ztgc triad) |I11 (Psyc}r:c;tlioc tetrad) |IV (Psyg};gpathicj
Do 44 _ 42 42 553
Cs 45 48 3gd 49
Sy 50 49 '7 50 56
Sp 53 55 53 59
Sa 51 48 54 59¢
Wb 43 47 192 43
Re 42 41 282 39
So 47 45 338 42
Sc 49 55b 323 45
To 43 46 252 46
Gi 47 53 378 49
Cm 46 38 32b 39
Ac 48 48 293 47
Ai 46 53 343 51
Ie 43 45 2923 47
Py 50 54 43b 56
Fx 49 57 46 52
Fe 53 - 50 54 44b

a Significantly different from three groups (P ,05) by t test.
b Significantly different from two groups (P, 05) by t test,
¢ Significantly different from one group (P ,05) by t test,

Appendix B 19
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Table B-1lV. Mean Extroversion (E) and Neuroticism (N) Scores
from the Maudsley Personality Inventory

Scale |1 (Normals) [II (Neurotic triad) |11l (Psychotic tetrad)| IV (Psychopathicx
- n=8 n=l0 nsl
n~8 275 n=10 n=8
E 28 25 29 33
N 16 14 30% 12

* Significantly different from the three other groups (P, 05) by t test,

Appendix B 20
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Table B-V. The Effect of Stimulant Drugs on Mean Performance Scores

!

Methylphenidate HC!

L
';alefl (Normaia) Ii- {INeurvtic tiiad) ill (PS',':hS‘.iC Qctl‘,v"_TrI‘,’ (ngr_‘hﬁpafhin)
n=8 n=5 n=10 n=8
r
NF 117 1252 113 1268
PB 110 108 110 116P
DSST 111 ‘ 113¢ 102 114¢

2 Higher than Groups I and III (t test significant beyond . 05 level).
b Higher than Groups I, II, and III (t test significant beyond , 05 level),
C Higher than Group III (t test significant beyond , 05 level).

Caffeine
r.__ﬂ___ R
Scalel! (Normals) |II (Neurotic triad) [III (Psychotic tetrad) IV (Psychopathic)
n=8 n=5 n=10 n=8
NF 113 1152 111 110
PB 108> 101 105 108°
DSST 106 110¢ 100 109

a Higher than Group IV (t test significant beyond , 05 level),

b Higher than Group II (t test significant beyond , 05 level),

¢ Higher than Group III {t test significant beyond , 05 level),

Appendix B
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Tazhle BV,

The Effec

P
=Y
2
[1]

Secobarbital
Scale I (Normals) |II (Neurotic triad) |III (Psychotic tetrad) [IV (Psychopathic)
n=§ n=5 n=10 nz8
NF 882 96 822 822
PB 89 85 89 86
DSST 93 87 gob g1b

a Lower than Group II (t test significant beyond , 05 level),
b Lower than Group I (t teat significant beyond , 05 level),

Amobarpital

I (Normals)

II (Neurotic triad)

III (Psychotic tetrad)

IV (Psychopathic)

Scal

cate n=8 n=5 n=10 nz8
NF 93 95 842 762
PB 98 92 g91b g8b
DSST 98 98 84°¢

97

a2 Lower thar. Groups I and II (t test significant beyond , 05 level),
b I.ower than Group I (t test significant beyond , 05 level),
¢ Loweys than Groups I and III (t teat significant beyond , 05 level),

Appendix B

22

——



