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Abstract—Psychopathic offenders have difficulty processing contex-
tual or secondary cues once they have initiated goal-directed behav-
ior or allocated attention to a primary task. To test the hypothesis that
this deficit in response modulation is specific to conditions in which
psychopaths’ left-hemisphere resources are engaged, we administered
a serial recall task to 21 incarcerated psychopaths and 21 control
subjects. Subjects were instructed to memorize eight words that were
presented one at o time, each in one of the four corners of the visual
display. Subjects’ primary task was to recall the words in serial order.
Then, without forewarning, they were asked to recall the words’ lo-
cations. As predicted, psychopaths performed as well as control sub-
Jjects in recalling words from the left and right spatial fields, but
recalled significantly fewer locations from the right spatial field.
Thus, psychopaths’ deficient response modulation was specific to con-
ditions in which their left-hemisphere resources were actively
engaged.

Psychopaths have been characterized as grandiose, manipulative,
and coldhearted. Their affective responses are shallow and labile, and
they are relatively lacking in empathy, anxiety, and genuine remorse.
Behaviorally, psychopaths’ chronic criminality, substance abuse, and
failure to fulfill social obligations demonstrate their propensity to
violate social norms (Cleckley, 1976; Hare, 1996).

On the basis of a selective review of the clinical and experimental
literatures on psychopathy, we (Newman & Wallace, 1993; see also
Newman, 1998) proposed that an information processing deficiency
may underlie psychopaths’ behavioral and affective symptoms. More
specifically, we proposed that psychopaths are deficient in response
modulation. Response modulation involves a brief and relatively au-
tomatic shift of attention from the effortful organization and imple-
mentation of goal-directed behavior to its evaluation (i.e., processing
peripheral cues). According to this model, psychopaths are relatively
deficient in processing and utilizing contextual cues that are periph-
eral to their dominant response set and, consequently, in using con-
textual information to regulate ongoing behavior (Newman, Schmitt,
& Voss, 1997, Patterson & Newman, 1993; Wallace, Vitale, & New-
man, 1999).

Other investigators have related psychopaths’ dysfunctional infor-
mation processing to aberrant cerebral organization (Day & Wong,
1996; Hare & McPherson, 1984; Hare & Jutai, 1988; Jutai, Hare, &
Connolly, 1987) and specifically to cognitive deficits given left-
hemisphere activation (e.g., Kosson, 1996, 1998). For instance, ex-
panding upon an earlier proposal by Hare, Williamson, and Harpur
(1988), Kosson and Harpur (1997) wrote that “limitations in their use
of left hemisphere processing resources provide a plausible mecha-
nism underlying psychopaths’ apparent dual-task deficits and some of

their difficulties shifting attention™ (p. 398). Such proposals are based
on evidence that psychopaths’ anomalous task performance has been
observed in language-related tasks, under task conditions involving
right- as opposed to left-handed responses, and for stimuli appearing
in the right spatial field (RSF) as opposed to the left spatial field
(LSF). At present, however, it is unclear whether such proposals
predict that the performance of psychopaths will be deficient on any
task that utilizes left-hemisphere resources primarily or, more specifi-
cally, whether the ongoing commitment of left-hemisphere resources
to a primary task interferes with psychopaths’ ability to process sec-
ondary cues.

The purpose of this study was to examine whether deficient re-
sponse modulation, like other attention anomalies shown by psycho-
paths, is related to left-hemisphere activation and, if so, whether
deficient response modulation relates to left-hemisphere activation per
se or to the ongoing commitment of left-hemisphere resources in
particular.' Toward this end, we needed a research paradigm that
included (a) primary and secondary task components to assess re-
sponse modulation, (b) a primary task that would engage the left
hemisphere predominantly, and (c) experimental conditions that
would provide separate assessments of response modulation in the
RSF and LSF. With regard to the last criterion, Kinsbourne (1970)
noted that individuals commonly display lateral asymmetries in atten-
tion, so that predominant engagement of one hemisphere biases at-
tention to the contralateral side of space. For example, while right-
handed individuals are engaged in verbal activity, their attention is
biased to the RSF. Consequently, given a verbal task, subjects’ left-
hemisphere-mediated primary-task resources should be more readily
engaged when stimuli are presented in their RSF as opposed to their
LSF. Furthermore, Levy and Kueck (1986) demonstrated that later-
alized hemispheric activation results in lateralized biases of attention
even within a free-vision, spatial-field context (i.e., even without ta-
chistoscopic presentation of stimuli).

Our three criteria are satisfied by the serial recall task used by
Hockey and Hamilton (1970) to assess the effects of arousal on the
processing of primary- and secondary-task stimuli. In this paradigm,
the primary task involves memorizing a series of eight words. Sub-
jects are asked to recall the word list in serial order. Each of the words
appears unpredictably in one of the four corners of a visual display,
and the secondary task involves recalling each word’s location. The
secondary task is not described to subjects until after they have been
shown and asked to recall the list of words. Thus, the serial recall task
meets the specified criteria because (a) subjects must modulate their
attention between the primary and secondary tasks to perform well on
both tasks, (b) the primary task is verbal and thus activates the left
hemisphere predominantly, and (c) half of the words are presented to
the LSF and half to the RSF, allowing assessment of whether psy-
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1. In this article, we use the term engaged to indicate that a cerebral
hemisphere is occupied with processing information. Activated is used to refer
to the consequences of priming or arousing a cerebral hemisphere.
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Table 1. Means (and standard deviations) for correcily recalled words and locations
Words Locations
Group and list n LSF RSF LSF RSF
Psychopaths
List 1 7 1.29 (0.49) 1.57 (0.98) 1.00 (0.58) 1.14 (1.07)
List 2 8 1.88 (0.99) 2.13 (1.46) 1.88 (0.99) 2.00(1.31)
List 3 6 1.33 (0.82) 3.17 (0.75) 1.50 (0.55) 2.33(0.52)
Nonpsychopaths
List | 9 1.44 (0.53) 1.33 (0.87) 1.11 (0.33) 1.56 (1.01)
List 2 6 2.00 (0.63) 2.33(1.03) 1.50 (1.05) 2.33(0.52)
List 3 6 0.50 (0.55) 2.33(1.03) 0.83 (0.75) 2.50(0.84)
Note. n = number of participants per cell; LSF = left spatial field; RSF = right spatial field.

chopaths® deficient response modulation is specific to conditions in
which left-hemisphere resources are actively engaged in primary task
processing.

We hypothesized that if the serial recall task engages the left
hemisphere predominantly and elicits a bias of attention to the RSF as
expected, then subjects (both psychopathic and nonpsychopathic)
should display superior performance in recalling words (i.e., primary
stimuli) from the RSF relative to the LSF. In addition, psychopaths
should recall fewer secondary (i.e., location) cues from the RSF than
the control subjects but perform as well as control subjects in recalling
secondary cues from the LSF. Support for this hypothesis would be
consistent with our more specific interpretation regarding the impor-
tance of actively engaging left-hemisphere resources to observe defi-
cient response modulation in psychopaths. No group differences in
primary-task performance were expected.

METHOD

To test these hypotheses, we recruited 42 Caucasian male inmates
from a minimum-security prison in Wisconsin. Only inmates with
Psychopathy Checklist-Revised (PCL-R: Hare, 1985) scores in the
psychopathic range (30 or higher) or nonpsychopathic range (20 or
lower) were included. All subjects completed the Shipley Institute of
Living Scale (Zachary, 1986). a short but reliable measure of intelli-
gence. We excluded subjects who were 40 or more years old, had
borderline or lower intelligence, were prescribed psychotropic medi-
cation, scored below the fourth-grade level on prison-administered
achievement tests, or were left-handed according to their score
(greater than 21) on the Hand Usage Questionnaire (Chapman &
Chapman, 1987). In addition, African-American inmates were not
included in this study because there was no documentation that the
PCL-R provided valid diagnoses of psychopathy in African-American
offenders when these data were collected (i.e., 1989). These proce-
dures resulted in the inclusion of 21 psychopaths and 21 control
subjects in this study. All subjects were presented with the elements
of informed consent both orally and in written form. Subjects received
$3.00 for participating and an additional payment contingent upon
their task performance.

Prior to beginning the task, subjects were given a sheet of paper
with eight blank lines. To the left of each blank line, from top to
bottom, was written “1st word,” “2nd word.” and so on through “8th
word.” The task was then presented on an Apple I+ computer and
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13-in. monitor. First, subjects received instructions informing them
that they were about to perform a memory task in which they would
have to recall the eight words presented on the computer monitor and
write them down on a sheet of paper in order. They were also in-
formed that “how much you win depends on how many words you're
able to recall.” Words were displayed for 2 s each, with no pro-
grammed interstimulus interval. No two words appeared successively
in the same location. Each participant was randomly assigned to recall
words from one of three word lists.

Following word presentation, subjects were given 60 s to recall
and write each word in its serial order. Next, the experimenter re-
minded subjects that each word had been presented in a corner of the
computer monitor. The experimenter instructed them to draw a square
next to each of the eight lines and then place an X in the corner in
which the word in that serial position had appeared (regardless of
whether they recalled what the word was). Subjects were then given
60 s to recall the word locations. Finally, the experimenter determined
the number of words and word locations recalled correctly and pro-
vided subjects with feedback about their earnings.

RESULTS

Results were analyzed using a 2 x 3 x 2 x 2 mixed-model analysis
of covariance (ANCOV A) with psychopathy (high, low) and word list
(1,2, 3) as between-subjects factors, and spatial field (RSF, LSF) and
task (word, location) as within-subjects factors. Intelligence scores
were used as a covariate.

This analysis yielded a significant main effect and two significant
interactions. There was a significant main effect for word list, F(2. 35)
= 447, p = .02, m° = 20, which was qualified by a significant
Spatial Field x Word List interaction, F(1, 35) = 10.17, p <.001, *
= .37. As shown in Table I, subjects receiving List 3 showed the
greatest RSF advantage, whereas those receiving List 1 showed the
smallest advantage. In addition, there was a significant Psychopathy x
Task x Spatial Field interaction, F(2, 35) = 4.36,p = .04,m%> = .11.
Whereas control subjects correctly recalled both more words and more
locations from the RSF than from the LSF, psychopaths’ RSF advantage

2. Because 2 subjects were missing 1Q data, we assigned them the mean
score of their subgroup so that their data could be included in the analyses.
Including or excluding these subjects had relatively little effect on the findings.
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Fig. 1. Mean number of words (left panel) and locations
recall task. LSF = left spatial field; RSF = right spatial field.

was relatively specific to word recall. No other main effects or interac-
tions approached statistical significance, indicating that psychopaths’
overall performance was at least as good as nonpsychopaths’.

A planned comparison, used to test the hypothesis that subjects
would correctly recall more words from the RSF than the LSF, was
significant, #(35) = 5.85, p <.05. This finding supports our assump-
tion that the serial recall task elicited a lateralized allocation of atten-
tion to the RSF and demonstrates that the left hemisphere was
activated predominantly for psychopaths as well as for control sub-
jects (see the left panel of Fig. 1).

An interaction comparison was used to test the hypothesis that
psychopaths would correctly recall fewer locations (i.e., secondary
cues) than control subjects from the RSF while performing as well as
control subjects in recalling locations from the LSF.* This interaction
was significant, {35) = 2.75, p < .05 (see the right panel of Fig. 1).
As predicted, psychopaths correctly recalled significantly fewer loca-
tions than control subjects from the RSF, #35) = 2.38, p < .05;
although they recalled more locations from the LSF than control sub-
jects, this difference was nonsignificant, #(35) = —~1.51.

To ensure that our primary analyses were not unduly influenced by
group differences in response bias or willingness to guess when un-
certain,” we analyzed (a) the number of words and locations recalled

3. In past research, individual differences in trait anxiety and negative
affect as measured by the Welsh Anxiety Scale (Welsh, 1956) have been found
to moderate the effects of psychopathy (see Newman & Brinkley, 1997, for a
discussion of this issue). However, anxiety was not found to moderate psy-
chopathy in this study. Although we would have preferred to report and discuss
the effects of anxiety, as in earlier publications, word limits for this report
precluded this strategy.

4. We considered using a signal detection analysis to examine response
bias, but decided against it for several reasons: First, signal detection analyses
are most appropriate for use with recognition rather than recall tasks. Second,
the analysis would not have satisfied common assumptions regarding the num-
ber or types of trials employed (e.g., there were no noise-only trials). Third, our
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(right panel) accurately recalled by psychopaths and control subjects on the serial

(correct and incorrect responses summed) and (b) the number of in-
correct words and locations recalled. The former, recall, analysis
yielded no significant group differences or trends. In the latter analy-
sis, of errors, the Psychopathy x Task x Spatial Field interaction
approached significance, F(2,35) = 3.42, p = .07. Whereas psycho-
paths made more errors than control subjects in recalling locations
from the RSF, they made more errors than control subjects in recalling
words from the LSF. The main effect for psychopathy did not ap-
proach significance. F(1, 35) = 1.29, p > .25. These results provide
no evidence that group differences in response bias distorted the re-
sults of our primary analyses.

DISCUSSION

According to the response-modulation hypothesis, psychopaths are
relatively deficient in processing peripheral cues once they have al-
located attention to a primary task. In this study, we tested the hy-
pothesis that psychopaths’ deficient response modulation is specific to
conditions in which their left-hemisphere resources are actively en-
gaged. First, however, it was necessary (o verify our assumption that
the experimental conditions activated the left hemisphere predomi-
nantly and thus resulted in a bias of attention to the RSF. The fact that
psychopaths and nonpsychopaths alike recalled significantly more
words from the RSF than the LSF provides strong support for this
assumption. Thus, we were able to investigate the consequences of
actively engaging left-hemisphere processing resources for observing
deficient response modulation in psychopaths. As predicted, psycho-
paths’ deficient response modulation (i.e., processing of secondary
cues) was specific to the RSF.

primary analyses are consistent with previous uses of the task and are adequate
to address questions related to spatial-field biases, especially in light of the fact
that the groups did not differ in the overall number of words or locations that
they attempted to recall.
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Notably, the observed pattern of group difference is not consistent
with a number of relatively common, though nonspecific, interpreta-
tions concerning psychopaths’ information processing deficits. First,
because psychopaths recalled as many words and locations as non-
psychopaths overall, the results are inconsistent with interpretations
positing deficient motivation or general memory or performance defi-
cits. Furthermore, the results are not readily explained by a general
perceptual asymmetry, a general deficiency in left-hemisphere pro-
cessing resources, or the existence of less lateralized language func-
tions in psychopaths. If psychopaths’ deficient processing of
secondary cues derived from any of these factors, then they would
have displayed less lateralized performance than control subjects on
both the primary and the secondary tasks, but they did not. Finally, it
appears that activation of the left hemisphere alone is not sufficient to
engender deficient response modulation in psychopaths because, de-
spite performing a task that activated their left hemisphere predomi-
nantly, they processed secondary cues from the LSF nonsignificantly
better than control subjects did.

In light of their specificity, the current findings provide valuable
information concerning the nature of psychopaths’ response-modula-
tion deficit. It appears that control subjects’” secondary processing
automatically followed their dominant response, as their performance
in both the primary and the secondary tasks reflected a strong RSF
attentional bias. By contrast, the secondary-task performance of psy-
chopaths was roughly comparable across spatial fields, suggesting that
this coordination of processing resources shown by control subjects
was relatively absent in psychopaths, Whereas control subjects dis-
played superior processing of secondary (i.e., contextual) cues that
were associated with their attentional bias (i.e., dominant response
set). psychopaths did not.

Early investigations of deficient response modulation in psycho-
paths were concerned with the motivational and attentional conditions
| sary for establishing a dominant response set that would inter-
fete,with their processing and use of secondary cues (e.g., Patterson &
Newtan, 1993). This research indicated that psychopaths have diffi-
culty sugpending dominant response sets for reward, though it is un-
likely that hypersensitivity to reward per se is responsible for their
deficient response modulation (Newman, 1998; Newman, Patterson,
Howland, & Nichols, 1990). If psychopaths are not hypersensitive to
reward. then why does reward seeking hamper processing of second-
ary cues? One explanation suggested by the present findings is that a
dominant response set for reward might actively engage left-
hemisphere resources. According to Sutton and Davidson (1997), the
“left prefrontal cortex is a biological substrate of approach behavior
and ‘pre-goal attainment positive affect’” because it facilitates repre-
sentation of desired goal states in the absence of explicit sensory cues,
thus guiding behavior toward the acquisition of these goals”™ (p. 209).
To the extent that activity in this approach system is sufficient to
engender left-hemisphere activation and bias attention toward goal-
relevant stimuli, then psychopaths might experience difficulty pro-
essing secondary cues, and therefore regulating behavior, whenever
goal-related cues (i.e., those related to their dominant response set) are
present. If correct, this analysis would not only elucidate the property
of a dominant response set that is necessary and possibly sufficient to
disrupt psychopaths’ processing of secondary cues (response modu-
lation), but also help to explain how such a subtle deficit could have
large clinical significance (i.e., owing to its importance for regulating
inappropriate goal-directed behavior).

VOL. 11, NO. 5, SEPTEMBER 2000

A potential problem with our conclusions is that the primary and
secondary components of the serial recall task may draw upon differ-
ent regions of the left hemisphere. Without a secondary-task-only
condition, we cannot rule out the possibility that psychopaths are
characterized by reduced lateralization of spatial processing. More-
over, because we did not use procedures to establish an attention bias
to the LSF as well as the RSF, it is possible that psychopaths’ deficient
response modulation may not be specific to left-hemisphere-mediated
processing per se. That is, had we employed experimental conditions
that engaged subjects’ right-hemisphere resources predominantly,
psychopaths may also have displayed poorer response modulation
than control subjects in the LSF.

The psychopathic deficit is, at once, subtle and consequential. The
challenge facing researchers is to specify the processing deficiency in
sufficient detail so that the means by which this subtle processing
anomaly gives rise to a tragic failure of self-regulation and social
adjustment may be understood. The present study supports specula-
tion by Kosson and Harpur (1997) and Hare et al. (1988) regarding the
importance of lefi-hemisphere engagement in this phenomenon. Fur-
thermore, our findings suggest that it is psychopaths™ peripheral or
secondary-task processing, as opposed to information processing in
general, that is adversely affected by engaging their left-hemisphere
processing resources. Finally, our results suggest that it is the
engagement of left-hemisphere resources in primary-task processing
that interferes with psychopaths’ ability to process and utilize infor-
mation that is peripheral to their dominant response set.
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