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According to the physiological animal model proposed by Gorenstein and
Newman (1980; see also Newman, Gorenstein, & Kelsey, 1983), psychopaths and
extraverts may be characterized by a common psychological diathesis related to
behavioral inhibition (see also Fowles, 1980; Gray, 1982). One aspect of this
diathesis involves deficient passive aveidance learning, which has been central to
explanations of “unsocialized” (e.g., Trasler, 1978) and antisocial behavior (e.g.,
Hare, 1970). Results from three experiments supported our prediction that
psychopaths and extraverts would exhibit deficient passive avoidance relative to
nonpsychopaths and introverts, respectively. In addition, the passive avoidance
deficit was particularly evident in tasks that required subjects to inhibit a rewarded
response in order to avoid punishment. The latter finding may be important for
explaining the inconsistent results regarding passive avoidance learning in psycho-
paths (e.g., Chesno & Kilmann, 1975; Schmauk, 1970). Discussion of the results
focuses on the importance of reward in mediating the passive avoidance deficit
of “disinhibited™ individuals and on the existence of an indirect relationship
between psychopathy and extraversion: one that is consistent with the observed
experimental parallels as well as with the mare ambiguous evidence regarding a
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direct correlation between measures of the two syndromes.

Gorenstein and Newman (1980) proposed
that the behavioral syndrome, which results
from septal lesions in rats, provides a useful
model for human disinhibition, with impli-
cations for many individuals who are labeled
antisocial, psychopathic, alcoholic, hyperac-
tive, and extraverted. On the basis of striking
commonalities between the animal and hu-
man syndromes, those authors suggested that
equivalent psychological processes may be
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accounting for the notable similarities. Thus
they argued that the various syndromes of
disinhibition share a common psychological
diathesis and that this diathesis may be un-
masked through the use of the physiological
model.

In exploring the psychalogical manifesta-
tions of septo-hippocampal functioning, Gray
has focused on the concepts of introversion—
extraversion (1970, 1972) and anxiety (1982).
Recently, Gray (1979, 1982) characterized
the function of the septo-hippocampal system
as the inhibition of ongoing behavior in re-
sponse to cues for pumishment, frustrative
nonreward, or novel stimuli and conveniently
labeled it the behavioral inhibition system. In
discussing the implications of Gray's model
from a psychophysiological point of view,
Fowles (198() emphasized the association
between the behavioral inhibition system and
primary psychopathy. Like Gorenstein and
Newman (1980), Fowles made a convincing
case for the abitity of a weak behavioral
inhibition system to account for psychopathic
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behavior. Furthermore, by linking the behav-
1oral inhibition system to electrodermal re-
sponding, Fowles illustrated the potential of
the septo-hippocampal model to account for
the psychopaths’ distinctive pattern of psy-
chophysiological responding in addition to
their behavioral characteristics.

There appears to be a growing consensus
about the value of a septo-hippocampal model
of disinhibited behavior, However, the utility
of the model rests on its ability to stimulate
research by generating new hypotheses and a
broad perspective for interpreting both new
and older findings. Several recent investiga-
tions supported the usefulness of the model
in generating veridical predictions (Goren-

stein, 1982; Newman et al., 1983: Waid & -

Orne, 1982). For example, Waid and Orne
(1982} predicted that “undersocialized” sub-
Jects would have more difficulty than would
control subjects on a verbal Stroop task that
required them to inhibit a dominant response.
Equally relevant was their prediction that
undersocialized subjects, in comparison with
control subjects, would exhibit fewer electro-
dermal responses on those trials requiring
response inhibition. Both hypotheses were
supported by the data.

Qur purpose is to use this model of disin-
hibited behavior to investigate iwo major
issues in the study of extraversion and psy-
chopathy. The first involves the passive avoid-
ance deficit of psychopathic subjects and is
addressed in Experiment 1. The second con-
cerns the relationship between psychopathy
and extraversion and is addressed in Experi-
ments 2 and 3.

Experiment 1

Passive avoidance involves withholding a
response to avoid punishment. Because psy-
chopaths frequently engage in antisocial be-
havior with apparent disregard for the con-
sequences of such behavior, passive avoidance
learning has been central to theory and re-
search in psychopathy (Hare, 1970; Trasler,
1978). The classic experiment on passive
avoidance was reported by Lykken in 1957.
The experiment involved a mental maze with
20 choice points. At each choice point, sub-
jects had to choose which of four response
levers would advance them to the next step
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of the maze. Subjects were given 20 trials to
learn the correst sequence of 20 lever presses
that constituted successful navigation through
the maze. The passive avoidance aspect of
the task was described as “latent” and was
not presented to subjects as part of their
experimental task. It required subjects to
learn which of the three incorrect responses
at each choice point would result in electric
shock and to avoid making that response.
Although psychopaths mastered the maze as
well as controls, they exhibited a passive
avoidance deficit on the latent task. In contrast
to control suhjects, who learmed to avoid
lever presses followed by electric shock, psy-
chopathic subjects were more likely to commit
punished errors.

Lykken’s (1957) results have been repii-
cated successfully by others (e.g., Schachter
& Latané, 1964; Schmauk, 197Q), but a study
by Schmauk (1970) suggested a severe limi-
tation in the generality of Lykken’s findings.
Using the same task as Lykken (1957), he
found that psychopaths were deficient in pas-
sive avoidance of electric shock, but per-
formed as well as control subjects when loss
of reward was used in place of shock as
punishment for avoidance errors. On the
basis of these results, Schmauk concluded
that psychopaths are not deficient in passive
avoidance when the consequence of avoidance
errors is relevant to their value system. More
recently, Chesno and Kilmann (1973) pro-
posed that the psychopath’s avoidance deficit
is a function of the long, monotonous tasks
used to investigate avoidance learning. They
speculated that under such conditions, psy-
chopaths may experience punishment as
reinforcing, as opposed to aversive, because
it increases their suboptimal arousal to a
more comfortable level. Consistent with this
interpretation, the avoidance learning of psy-
chopaths and controls was found to interact
with the level of arousal produced by inter-
mittent, white noise superimposed on their
avoidance task. As predicted, psychopaths
performed more poorly than controls in
avoiding electric shock when stimulation was
minimal (i.e., low noise), but performed as
well as controls on the same task when
stimulation was increased (i.¢., high noise).
On the basis of these studies, one could
conclude that the avoidance deficits exhibited
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by psychopaths under laboratory conditions
are irrelevant to antisocial behavior. If the
passive avoidance deficit of psychopaths is
specific to electric shock or to boring labo-
ratory situations, then the importance of
such a deficit in accounting for psychopaths’
antisocial behavior outside of the laboratory
is likely to be minimal.

An alternative perspective is afforded by
reference to the “septal syndrome.”” Of par-
ticular relevance is the fact that the passive
avoidance deficit exhibited by rats with septal
lestons appears 1o be as much a function of
the response to be inhibited as it is a function
of the punishment contingency. For instance,
McCleary (1966) observed that the likelihood
of observing a deficit in response suppression
among these animals depends on a particular
balance between the tendency to make a
response and the requirement to inhibit it.
He argued that without a drive to respond,
the notion of response suppression is mean-
ingless and that without an aversive conse-
quence for continued responding, a deficit in
response suppression will not be observed.
Fried (1972) attributed an even greater role
to the approach response in determining the
septal deficit. He proposed that rats with
septal lesions overrespond to mativating stim-
uli such as received or expected reward and
that this tendency leads to an impaired ca-
pacity to modify behavior associated with
such stimuli. Along the same line, other
interpretations of septal dysfunction suggest
an attentional explanation whereby dominant
cues (i.e., those associated with current goal-
directed behavior) interfere with attention to
less salient cues {Donovick, Burright, & Ben-
gelloun, 1979; Newman et al., 1983). These
reviews of septal dysfunction suggest that rats
with septal lesions are prone to form a dom-
inant response set that is resistant to inter-
ruption or alteration by cues that are not
associated with their current goal-directed
behavior.!

If the behavioral deficits of psychopaths
are analogous to those of septal rats, then the
tendency to form a dominant response set
may be an important factor determining the
expression of deficient passive avoidance in
psychopaths. Once focused on a particular
goal, psychopaths may attend to cues asso-
ciated with this goal to the extent that it
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interferes with attention to other cues. Ac-
cording to this analysis, the passive avoidance
deficit of psychopaths should be most appar-
ent when there are salient cues for approach
responding, established by previous learning
or by their anticipated association with re-
ward, that interfere with the processing of
additional cues that may signal the need to
inhibit or otherwise alter behavior.

We therefore investigated passive avoidance
learning in psychopathic and nonpsychopathic
subjects by presenting subjects with a salient
approach contingency in addition to the
avoidance contingency. The task involves a
successive go/no-go discrimination task in
which subjects are rewarded for responding
to “correct cues” and are punished for re-
sponding to “incorrect cues.” In order to
avoid punishment (i.e., loss of reward), sub-
Jjects must withhold a response that frequently
results in reward. We predicted that under
these circumstances, psychopathic subjects
would overrespond to cues for reward and
would have difficulty learning passive avoid-
ance on the basis of the less salient cues
signaling punishment.

A second go/no-go discrimination task was
administered to all subjects to control for
general learning and motivational factors and,
in particular, to determine whether psycho-
pathic subjects were capable of appropriate
response inhibition when doing so results in
additional reward. In contrast to the first
task, subjects received the same reward for
correctly withholding a response as they re-
ceived for making correct responses. We pre-
dicted that equating the outcome of appro-
priate responding and appropriate response
inhibition would prevent one response strategy
from becoming dominant and interfering with

' Although we have emphasized the tendency of rats
with septal lesions to averrespond to cues for reward in
discussing their deficient response suppression, we note
that others attribute this same behavior to insensitivity
to cues for punishment (e.g., Dickinson, 1974; Gray,
1982). Whether strong approach responding or weak
response to punishment is of greater importance in
determining the behavioral deficits of rats with septal
lesions remains an interesting question (see Gorenstein
& Newman, 1980). For our purposes, it is sufficient to
recognize that the passive avoidance behavior of rats with
septal lesions may depend on their ongoing, goal-directed
behavior as well as their response to punishment (see
Gorenstein & Newman, 1980).
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the other (see Donovick et al., 1979, p. 89).
Therefore, we predicted that psychopaths
would perform as well as controls in this
condition.

Method
Subjects

The subjects for this experiment were 90 white males
between the ages of 14 and 1B. We selected them by
choosing every fifth name from an alphabetical file of
the residents at the Indiana Boys School (IBS). All
subjects who consented to participate completed a per-
sonality battery and were included in the behavioral
testing. Three subjects selected for the study had to be
replaced: One chose not to participate, one was unable
to complete the personality questionnaire, and one subject
became upset during behavioral testing. To ensure that
the experimenter was naive to subjects’ classification
during testing, subjects were assigned to groups after
completion of the experiment.

Subject Assignment

Methodology for the selection of psychopathic subjects
for research continues to be controversial. In their review,
Hare and Cox (1978) suggested the use of Cleckley
criteria, However, this method requires access to case
records or extensive knowledge of the subjects. Further-
more, this method may not be appropriate for use with
delinquents. Other methods include the use of behavior
checklists, scales from the Minnesota Multiphasic Per-
sonality Inventory (MMPI), and the socialization scale
of the California Psychological Inventory (Gough, 1960).
Because none of these methods, by itself, appears entirely
adequate, Hare and Cox (1978) suggested the use of
multiple measures.

Subjects in our experiment were assigned to one of
four groups on the basis of whether their scores were
above or below the medians on Scale 4 (psychopathic
deviate, or Pd) and the Welsh Anxiety scale (Welsh,
1956) of the MMPI. Eleven subjects qualified for the
high-Pd, low-anxiety (primary psychapathic) group; 34
subjects had high P4 and high anxiety scores (secondary
psychopathic); 14 subjects had low Pd scores and high
anxiety scores (neurotic); and 31 subjects had low Pd
and low anxiety scores (nonpsychapathic).

Use of the Pd scale as a measure of psychopathy may
be criticized for several reasons. Because it is not a
behavioral index, subjects identified by this method may
not have exhibited activities associated with psychopathy
or antisocial personality disorder. In addition, nonpsy-
chopathic individuals in the general population have been
found 1o exhibit elevated scores on this measure. Finally,
the Pd scale may not discriminate between those whose
antisocial behavior is the result of an underlying person-
ality disorder (i.e., psychopathy) and those whose antisocial
behavior is secondary to some other factors (see Hare &
Cox, 1978; Spielberger, Kling, & O’Hagan, 1978).

Despite these criticisms, the P4 scale was considered
appropriate for use in this study because (a) it is widely
accepted as a measure of antisocial behavioral tendencies,
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{b) it has been used extensively to investigate the rela-
tionship between “learning™ and psychopathy, and {c) it
is considered to be especially sensitive in identifying
delinquents (Spielberger et al., 1978, p. 34).

In order to reduce the heterogeneity of subjects selected
by the Pd scale alone, this measure was used in conjunc-
tion with the Welsh Anxiety scale. Whether subjects are
selected on the basis of a “psychopathy checklist™ or the
Pd scale, studies of avoidance learning have demonstrated
the necessity of dividing psychopathic subjects into pri-
mary psychopaths and secondary psychopaths because
secondary psychopaths typically perform like nonpsycho-
paths on learning tasks (e.g., Chesno & Kilmann, 1975;
Hare, 1970; Schmauk, 1970).2 Both the Welsh Anxiety
scale and the Taylor Manifest Anxiety scale of the MMPI
have proven adequate for this purpose (see Sutker, Archer,
& Kilpatrick, 1981).

Although we did not have access to subjects’ files to
aid in the classification of subjects, the staff at the IBS
had assessed 76 of our 90 subjects, using the system
advocated by Quay and Parsons (1971). This system
combines data from the Behavior Problem Checklist, the
Checklist for the Analysis of Life-History Data, and the
Personal Opinion Survey to arrive al ralings on the
following dimensions: unsocialized—psychopathic, neu-
rotic—disturbed, inadequate-immature, and socialized—
subcultural, A one-way analysis of variance (ANOVA) was
conducted on the mean T scores for each group on
the unsociabized-psychopathic dimension. This analysis
vielded a significant F ratio, 5(3, 72) = 2.73, p = 05.
The mean T scores on this dimension were 54.4, 50.2,
48.0, and 49.6 for the primary psychopathic, secondary
psychopathic, nonpsychopathic, and neurotic subjects,
respeclively. Pairwise comparisons in which we used a ¢
test for differences among several means yielded significant
differences between the primary psychopathic and non-
psychopathic subjects, /(72) = 2.90, p < .01, and between
the primary psychopathic and neurotic subjects, #(72) =
2.14, p < .05. The difference between the group means
for the two psychopathic groups missed significance at
the .03 level, #(72) = 1.90, p < .10.

Additional description of the experimental groups may
be seen in Table 1. The characteristics of the high-Pd,
low-anxiety subjects involving low socialization scores,
high “psychopathy” ratings on the measure of Quay and
Parsons (1971), and average 1Q scores on the Revised
Beta Examination (Lindner & Gurvitz, 1946) suggest
that “psychopathic™ is an appropriate description of these
subjects.

Procedure

Subjects signed a consent form, completed a personality
inventory, and performed the behavioral tasks. The per-
sonality testing was conducted in a quiet room at a
seminar table in groups of approximately 10 participants.
The person administering the tests was present at ail
times. He answered questions and occasionally helped a
subject to read test items.

2 The term pswchopathy is used to connote primary
psychopathy throughout the rest of this article unless
otherwise noted. '



1320

J. NEWMAN, C. WIDOM, AND S. NATHAN

Tabie 1
Group Means on Pretest Measures

Type of subject Age 1Q Pd Welsh A Socialization
Primary psychopathic 17.0 98.6 29.1 15.7 229
Secondary psychopathic 16.8 928 296 26.6 23.0
Nonpsychopathic 16.9 101.6 20.2 12.5 28.6
Neurotic nonpsychopathic 16.6 89.4 22.9 259 2501

Note. Pd = Psychopathic Deviate scale and Welsh A = Welsh Anxiety scale, both from the Minnesota Multiphasic
Personality Inventory. The IQ score of the nonpsychopathic group was significantly higher than the scores of secondary
and neurotic subjects but not higher than primary psychopathic subjects. Scores on the Pd and Welsh A scales reflect
the selection criteria. Primary and secondary psychopathic subjects scored significantly lower than the nonpsychopathic
groups on the Socializaton scale of the California Personality Inventory.

The materials for the two tasks consisted of two decks
of sixty-four 3 X 5 in. file cards, Mounted on each file
card was a 2-digit, 1-in. high, black vinyl numeral. In
each task there were eight different 2-digit numerals (e.g.,
“17,” “98”), and the series of eight numbers was repeated
eight times in a different random order for a total of 64
displays or trials. The use of stimulus decks was counter-
balanced between tasks. Standard poker chips were used
as reinforcements in both tasks. Each chip was redeemabie
for one cigareite, or eight poker chips were redeemable
for one 30-cent candy bar at the end of the experiment.

The behavioral testing was conducted in a relatively
quiet office in the psychology building of the 1BS. Order
of task administration was randomly determined for each
subject.

Tusk 1: Passive avoidance with loss of reward (PALR).
In the PALR task, four of the eight numbers were
arbitrarily designated positive stimuli (S+) and the other
four numbers were designated nepative stimuli (8—). The
subjects” task was to learn by trial and error when to
respond and when not to respend. No rewards were won
or lost when a subject did not respond. A response
consisted of touching the stimulus cards. The stimutus
cards were placed in front of a subject, one at a time,
and he was given approximately 2 s to respond before
the next card was presented. A response was recorded
each time that a subject tapped a card with his finger.

Task 2. Reward for response inhibition (RRY). The
RRI task involved the identical discrimination task used
in Task 1. The only difference between the RRI and the
PALR tasks concerned the administration of reinforce-
ments. In the RRI task, subjects could win a chip on
every trial if a correct response was made; that is, subjects
received a reward for tapping an S+, and they also
received a reward for not tapping a card with an S—.
There was no punishment for making an incorrect re-
sponse {i.e., tapping an S—) or for failing to respond (i.e.,
not tapping an S+).

Results and Discussion

There are two types of errors that are
relevant for evaluating performance on these
two behavioral tasks. The first type is passive
avoidance errors or the number of times that
a subject failed to inhibit a response to an

S—, Passive avoidance errors are errors of
commission. The second type is omission
errors or the failure of a subject to respond
to an S+. Separate analyses are reported for
each type of error, A three-factor, unweighted
means ANOVA was conducted for each type
of error. Two factors, group and order, were
between-subjects variables with four and two
levels, respectively. The third variable, task,
was a within-subjects variable and had two
levels (PALR, RRI). Means and standard
deviations for the four groups on the two
tasks are presented in Table 2. For the analysis
of passive avoidance errors, there were no
significant main effects or interactions with
the exception of the Order X Task interaction,
F(1, 82) = 4.38, p < .05. For the analysis of
omission errors, there was a significant main
effect for task, F(1, 82) = 7.52, p < .01, with
more omission errors being made on the RRI
than on the PALR task. There was also a
significant interaction of Group X Task, (3,
82) = 2.71, p < .05, with the neurotic group
and tc a lesser extent the primary psycho-
pathic group making more omission errors
on the RRI task than on the PALR task.

To test the hypothesis that primary psy-
chopathic subjects would exhibit excessive
passive avoidance errors relative to controls
on the PALR task, we conducted planned
comparisons on the mean number of passive
avoidance errors committed by primary psy-
chopathic (PP), secondary psychopathic (SP),
and nonpsychopathic (NP) subjects. There
were no hypotheses concerning the perfor-
mance of neurotic subjects. The mean num-
ber of passive avoidance errors on the PALR
task for the PP, SP, and NP groups was 14.3,
11.08, and 10.02, respectively. The difference
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Table 2
Group Means and Standard Deviations on Behavioral Tasks
PALR RRI
Passive Passive
avoidance Omission avoidance
errors errors errors Omission errors
Type of subject M SD M SD M SD M SD

Primary psychopathic ) 14.29 5.84 7.98 4.50 12.44 443 10.71 4.75
Secondary psycbupathlc 11.08 4.43 B.43 4.99 12.94 4.84 8.59 4,22
N(mpsychupathlc 10.02 3.91 8.48 4.66 12.34 5.86 8.42 4.77
Neurotic nonpsychopathic 11.36 5.87 8.50 546 12.86 5.75 13.21 5.60

Note. PALR = passive avoidance with loss of reward; RRI1

between the means of the PP and NP groups
was significant, (82) = 2,74, p < 01, as was
the difference between PP and SP group
performance, #82) = 2.08, p < .05. The dif-
ference between the SP and NP groups was
not statistically significant, #(82) < 1.0

The mean number of omission errors on
the PALR task was 7.98, 8.43, and 8.48 for
groups PP, 8P, and NP, respectively. As ex-
pected, none of these means was significantly
different from the others, #(82) < 1.0 in each
case.

The RRI task was included to assess per-
formance of subjects on the identical discrim-
ination involving reward only. Because the
reinforcement for errors of response and er-
rors of omission was identical, no significant
differences were predicted. The mean number
of commission errors on the RRI task was
12.44, 12,94, and 12.34 for the PP, SP, and
NP groups, respectively. (The term passive
avoidance error is replaced by commission
error because punishment is no longer in-
volved.) None of these means was significantly
different from the others, 1(82) < 1.0 in each
case. The mean number of omission errors
on the RRI task was 10.71, 8.59, and 8.42
for groups PP, SP, and NP, respectively. None
of the differences among groups was statisti-
cally significant.

As predicted, psychopathic subjects com-
mitted more passive avoidance errors than
controls when avoidance required the inhi-
bition of a rewarded response (i.e., PALR
condition). This deficit appeared even though
loss of reward was the penalty for avoidance
errors (cf. Schmauk, 1970). Furthermore, this

= reward for response inhibition,

deficit was not apparent on a variation of
this task, which entailed the same learning
and response requirements; when the task
was altered so as to equate the incentives for
correct respanding and correct inhibition, the
deficit of psychopathic subjects was elimi-
nated.

Experiment 2

For nearly 20 years Eysenck (1967) has
maintained that a fundamental relation exists
between psychopathy and extraversion. De-
spite considerable rescarch, evidence that
psychopaths are significantly more extraverted
than control subjects remains equivocal (see
Gray, 1981; Hare, 1982; Passingham, 1972).
However, Hare and Cox (1978) noted that
“though there does not seem to be a consistent
empirical correlation between Eysenck E scale
and ratings of psychopathy (possibly because
the components of the E scale, sociability
and impulsivity, are seldom analyzed sepa-
rately), there are some interesting theoretical
connections between the two dimensions, e.g.,
with respect to cortical arousal, conditioning,
and avoidance learning, etc.” (p. 16).

Gorenstein and Newman (1980) proposed
that the syndromes of disinhibition including
psychopathy and extraversion share a psycho-
logical diathesis but differ in the social man-
ifestation of this diathesis. Accordingly, the
relationship between psychopathy and extra-
version may not be a direct one, but an
indirect one, mediated by a psychological
diathesis resembling behavioral inhibition
system dysfunction. If psychopathy and ex-
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traversion are diverse expressions of a com-
mon diathesis, it is not necessary that the
social expressions must overlap. A variety of
developmental and environmental factors are
likely to influence the eventual expression of
any psychological predisposition, and these
factors could radically alter the eventual
expression of a particular diathesis (see Lyk-
ken, 1982). For example, the relative failure
of cues for punishment to inhibit ongoing
behavior could contribute to extraverts’ free-
dom from social anxieties and enjoyment of
social encounters. The same predisposition
could contribute to psychopaths’ tendency to
act without considering the consequences of
their actions. In one case, a weak behavioral
inhibition system may underlie improved in-
terpersonal relations (e.g., gregariousness),
whereas in the latter it contributes to inter-
personal conflict and antisocial behavior.

Rather than suggesting an investigation of
the relationship between psychopathy and
extraversion by comparing the extraversion
scores of psychopaths and controls, this per-
spective suggests that one should explore the
relationship between psychopaths and extra-
verts at a more fundamental level related to
learning/emotional style. In Experiments 2
and 3 we adopted this strategy for examining
the relationship between psychopathy and
extraversion. In other words, having demon-
strated a deficit in psychopathic delinquents
on the passive avoidance task, we pext com-
pared introverted and extraverted university
students on the same task.

Method
Subjects

The subjects were 40 male university students who
consented to complete personality and behavioral testing
in return for experimental credit in a psychology course.
Subjects were divided into two groups on the basis of
extraversion scores (i.e., at the median) from the Eysenck
Personality Questionnaire (Eysenck & Eysenck, 1975).
The mean scores were 17.8 for extraverts and 11.7 for
ntroverts.

Procedure

Task 1: Passive avoidance with loss of reward (PALR).
The PALR task was the same task used in Experiment 1
with the following modifications. Instead of using eight
series of the eight 2-digit numbers, we presented ten
series of the eight 2-digit numbers. Therefore, a total of
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80 (as opposed to 64) trials were admimstered. In addition,
the poker chips used as reinforcements were each re-
deemable for 5 cents rather than for cigareties as in
Experiment 1. Correct responses were rewarded with 5
cents and incorrect responses resulted in the loss of 5
cents.

Task 2: Passive avoidance with no reward (PANR).
This task was identical to the PALR 1ask with one
exception pertaining to reinforcements. Rather than being
rewarded for correct responses and punished for incorrect
responses, one could lose reward in two ways: Subjects
lost 5 cents for tapping an S— (i.c., passive avoidance
error) and they lost 5 cents for not tapping an S+ (ie.,
omission error). Each subject was given 60 chips at the
start of the task. The order of task presentation was
counterbalanced.

Because the symmetry of the reinforcements and not
the valence (i.e., reward vs. punishment) was considered
to be important, the PANR iask entailed *“punishment
only” instead of the “reward only” used in the control
(RRI) task of Experiment 1. Like the RRI control
condition used in Experiment 1, the PANR task involves
the same discrimination as the PALR task, but unike
the RR1 task, it must be learned on the basis of tangible
punishment,

Results and Discussion

As in Experiment 1, separate analyses were
conducted for passive avoidance errors and
omission errors. A two-factor ANOVA was
conducted for each type of error; groups was
the between-subjects factor and task was the
within-subjects factor. For passive avoidance
errors, neither the main effect for groups,
F(1, 38) = 2.16, nor the effect of task, F{l,
38) < 1.0, was significant. The Groups X Task
interaction approached statistical significance,
F(1, 38) = 3.56, p = .06. For the analysis of
omission errars, none of the main effects for
groups, task, and the Groups X Task inter-
action was significant F(1, 38) < 1.0, in all
cascs.

To test the hypothesis that extraverts would
commit more passive avoidance errors on the
PALR task, we conducted planned compari-
sons. The mean number of passive avoidance
errors on the PALR task was 12.32 for ex-
traverts and 8.52 for introverts. This difference
was significant, (38) = 2.54, p < 02. The
mean number of omission errors on the
PALR task was 5.68 for extraverts and 7.67
for introverts. This difference was not signif-
icant, 1(38) < 1.0.

On the PANR task, when the asymmetry
of reinforcement outcomes was eliminated,
so were the differences in group performance.
The mean number of passive avoidance errors
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was 10.26 for extraverts and 10.48 for intro-
verts. The mean number of omission errors
was 7.16 for extraverts and 7.48 for introverts.
These differences were not statistically signif-
icant, #38) < 1.0. Thus when the experimen-
tal task involved only punishment, extraverts
performed at least as well as introverts (see
Figure 1).

The results support the hypotheses. Like
psychopathic subjects, extraverts were defi-
cient, relative to controls, in avoiding loss of
money when avoidance required the inhibi-
tion of a rewarded response.

Although traditional theories of psychopa-
thy (Hare, 1970) and extraversion (Gray,
1972) emphasize failure to learn from pun-
ishment, no evidence for this deficit was
observed among extraverts when there was
no competing tendency to respond for reward.
On the control task when the asymmetry of
outcome was eliminated and the task had to
be learned on the basis of punishment alone,
there was no diflerence between the perfor-
mances of introverts and extraverts.

Experiment 3

In Experiments 1 and 2 we demonstrated
a passive avoidance deficit among psycho-
pathic delinquents and among extraverted
college students. In Experiment 3 we inves-
tigated passive avoidance learning on the
" PALR task, using subjects recruited by a
newspaper advertisement. Widom (1977} ar-
gued that the study of incarcerated psycho-
paths provides a biased sample of the psycho-
pathic population. Not only is institutional-
ization a confounding variable in prisoners,
but the fact that such subjects are currently
imprisoned suggests that they may represent
a sample of “unsuccessful” psychopaths. Wi-
dom demonstrated the feasibility of recruiting
noninstitutionalized psychopaths for research
through the use of a newspaper advertisement.
In her original study, individuals responding
to the advertisement were asked to send a
short autobiographical statement and were
prescreened on that basis. We used the same
advertisement, but tested all persons who
responded to the ad. This sample provided
an opportunity to study passive avoidance as
a function of diagnosis of psychopathy, as
well as extraversion in an unincarcerated
population,
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Figure 1. Mean commission {C) and omission (O) errors
committed by extraverts and introveris on the PALR and
PANR tasks.

Method

Subjects

Subjects were 40 men and women between the ages of
18 and 50 (mean age =25.2) who responded to the
following advertisement:

ARE YOU ADVENTUROUS? Psychologist studying carefree
people who've led exciting, impulsive lives, 1f you're
the type of person who would do anything for a dare,
call [xxx-xxxx].

The method of recruitment and the characteristics of

these subjects are more fully described by Widom and
Newman (1985).

Procedure

Subjects completed a personality battery and a struc-
tured interview as well as behavioral testing. The entire
procedure lasted 2 to 3 hours and subjects received $10
for participating. After completing the personality testing,
all subjects received the behavioral task and then the
structured interview. The passive aveidance task used in
Experiment 3 was identical to the PALR task used in
Experiment 2.

Results and Discussion
Analysis: The Extraversion Dimension

Subjects were divided into two groups on
the basis of extraversion scores on the
Eysenck Personality Questionnaire (Eysenck
& Eysenck, 1975). Using a median split
(median extraversion score was 17.5), we
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identified 22 extraverts and 18 introverts. The
mean extraversion scores were 19.3 and 13.6
for extraverts and introverts, respectively.

An ANOVA of the total number of passive
avordance errors committed by the two groups
revealed a significant difference between
groups, F(1, 38) = 6.64, p < .02. The mean
number of passive avoidance errors was 15.05
for extraverts and 10.72 for introverts.

An ANOVA of omission errors for the two
groups revealed no significant differences,
F(1, 38) < 1.0. The mean number of omission
errors was 6.77 for extraverts and 7.89 for
introverts.

Analysis: The Psychopathy Dimension

To provide additional information on the
relationships among extraversion, psychopa-
thy, and passive avoidance, we reanalyzed the
data, dividing subjects into groups on the
basis of psychopathy. Each subject was labeled
psychopathic or nonpsychopathic on the basis
of personal interviews and Spitzer, Endicott,
and Robins’s (1975) Research Diagnostic
Criteria (RDC) for Antisocial Personality
{psychopathy). The small number of subjects
with complete diagnostic information (n =
37) and the small number of individuals
meeting the RDC criteria for psychopathy
{n = 5) precluded a division of subjects into
primary and neurotic psychopathic groups.
Rather, an analysis of covariance was con-
ducted with psychopathy as the independent
variable, passive avoidance errors as the de-
pendent variable, and Welsh Anxiety scores
as the covariate. The main effect for psy-
chopathy approached significance, F(1, 35) =
3.52, p < 07. The contribution of the co-
variate was not significant (p =.29). The
unadjusted means were 16.4 and 12.6 pas-
sive avoidance errors for psychopaths and
nonpsychopaths, respectively. The adjusted
means were 17.7 and 12.4 passive avoidance
errors for psychopathic and nonpsychopathic
groups, respectively. The comparable analysis
for omission errors yielded no significant
differences, F(1, 35) < 1.0.

The results of Experiment 3 provide further
information regarding passive avoidance
learning in extraverts. As in Experiment 2,
extraverts made significantly more passive
avoidance errors than introverts on the PALR
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Figure 2. Mean commission (C) and omission (Q) errors
committed on the PALR task by introverted and extra-
verted college students and by introverts and extraverts
recruited by newspaper advertisement. (Mean extraversion
scores for each group are provided in parentheses,)

task. Although the subjects in Experiments 2
and 3 differed with respect to age and edu-
cation, the relation between extraversion and
passive avoidance was similar for the two
samples (sce Figure 2).

Finally, we rcanalyzed the data from Ex-
periment 3 to assess the relationship between
passive avoidance errors and psychopathy.
Despite sizable differences in performance on
the passive avoidance measure, the small
number of subjects meeting all RDC criteria
for antisocial personality appeared to prevent
the effect from reaching statistical significance.

General Discussion

Recent theoretical {(Fowles, 1980; Goren-
stein & Newman, 1980) and experimental
reports (Gorenstein, 1982; Newman et al.,
1983; Waid & Orne, 1982) suggested that the
“septal syndrome” provides a useful model
of disinhibited behavior. Qur results provide
further support for the usefulness of the
model. As predicted, both psychopathic and
extraverted subjects demonstrated a passive
avoidance deficit when avoidance required
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subjects to inhibit a response that frequently
led to reward. Whereas Schmauk (1970) has
proposed that psychopaths are as adept as
control subjects in avoiding tangible (i.e.,
monetary) punishment, our results demon-
strate that psychopathic subjects may exhibit
a passive avoidance deficit even when loss of
reward is the consequence of avoidance errors.
Similarly, Chesno and Kilmann (1975) argued
that the psychopath’s avoidance deficit is “an
artifact of the long, monotonous, and un-
stimulating nature of the avoidance tasks
employed” (p. 149). However, a passive
avoidance deficit appeared in these experi-
ments despite the use of a brief, rapid-paced
task that involved immediate and tangible
incentives for performance, The results of the
control tasks used in Experiments | and 2
provided further evidence that these results
are not attributable to lack of motivation or
to general lack of ability. When the basic go/
no-go discrimination task was altered slightly
to climinate the asymmetry in reinforcement
outcomes, the performance deficit of psycho-
pathic and extraverted subjects was eliminated
as well.,

The performance deficits observed in this
research appear to be related to the interaction
of reward and punishment. Although their
passive avoidance behavior may reflect inad-
equate motivation under some circumstances,
the results of these experiments suggest that,
relative to controls, psychopathic delinquents
and extraverts are deficient in learning to
inhibit goal-directed behavior in the presence
of cues for reward. Thus, like the work of
Schmauk (1970) and of Chesno and Kilmann
(1975), our work suggests that the expression
of passive avoidance deficits among disinhi-
bited individuals may be limited by certain
situational factors. However, specifying salient
cues for approach responding as a condition
for observing this deficit does not limit the
relevance of passive avoidance deficits in ac-
counting for syndromes of disinhibition.

The disruptive effect of immediate incen-
tives on the behavior of disinhibited individ-
uals.has been noted frequently by those who
have delineated these syndromes (e.g., Cleck-
ley, 1964; Hare, 1970; Shapiro, 1965). Grant
(1977), for instance, in his chapter “What
Makes a Psychopath,” concluded that for
psychopaths “the appeal of the moment is
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strong enough to block owt all thought of
consequences” (p. 48; emphasis added). In
laboratory studies as well, appioach respond-
ing has been salient in recent demonstrations
of response suppression deficits among dis-
inhibited individuals. They were deficient rel-
ative to control subjects on tasks that required
subjects (a) to withhold a playing response
that could lead to reward (Siegel, 1978), (b)
to alter a response set that was no longer
appropriate (Gorenstein, 1982), and (c) to
inhibit a dominant verbal response on the
modified verbal Stroop task used by Waid
and Orne (1982).

A second purpose of this investigation was
to explore an alternative strategy for evalu-
ating the relationship between psychopathy
and extraversion. Although it is common to
consider psychopathic behavior as an extreme
form of extraversion, we interpreted the re-
lationship between psychopathy and extraver-
sion as an indirect one mediated by their
mutual relationship to the hypothetical con-
struct of a weak behavioral inhibition system.
According to this perspective, extraverts and
psychopaths share a psychological diathesis
that may be cssential to understand their
respective behavioral styles. The results of
this study provide further support for the
relationship between psychopathy and extra-
version at the behavioral level of analysis.
Extraverts, like psvchopaths, were found to
exhibit a passive avoidance deficit, a deficit
often considered fundamental in the etiology
of psychopathy (e.g., Hare, 197(0; Trasler,
1678). Although support for the association
between extraversion and psychopathy is pro-
vided by these studies, caution must be ex-
ercised in the interpretation of the results.
The subjects designated ‘‘psychopathic” in
Experiment 1 were juvenile delinquents se-
lected on the basis of MMPI scores and may
differ from adult subjects selected on the
basis of Cleckley criteria (see Hare & Cox,
1978). It is also conceivable that extraverts
and psychopaths performed similarly on the
passive avoidance task for different reasons
and that performance of extraverts on this
measure does not reflect the same processes
that are considered etiologically significant
for psychopathy.

Following Widom (1977), Sutker <t al.
(1981) suggested that it should be possible to
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identify “successful psychopaths” who share
significant cognitive and psychological char-
acteristics but who do not necessarily engage
in blatant antisocial behavior. According to
those authors, description of these adaptable
psychopaths may clarify the factors that allow
them to maintain their behavior within so-
ciolegal bounds (p. 667). Although extraverts
are definitely not all psychopaths, these two
groups appear to share significant psycholog-
ical characteristics. If research continues to
support this observation, the relationship be-
tween psychopathy and extraversion may rep-
resent an important source for the investiga-
tion of factors mediating the adaptive and
maladaptive expressions of such characteris-
tics.
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