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Abstract Psychopathy and antisocial personality disorder
(APD) have long been considered important risk factors
for criminal behavior and incarceration. However, little is
known about the psychobiological underpinnings that give
rise to the disinhibited behavior of female offenders. Using
an instructed fear-conditioning paradigm and a sample of
incarcerated female offenders, we manipulated attentional
focus and cognitive load to characterize and differentiate
between the dysfunctional cognitive and affective processes
associated with these syndromes. We used fear-potentiated
startle (FPS) and event-related potentials as measures of af-
fective and cognitive processing, respectively. After control-
ling for APD symptoms, psychopathic women displayed
greater FPS while attending directly to threat-relevant stimuli
and displayed less FPS while performing a demanding task
that directed attention to threat-irrelevant information.
Conversely, controlling for psychopathy, women with high
APD symptoms displayed less overall FPS, especially when
instructed to focus on threat-relevant stimuli. However, as the
demands on cognitive resources increased, they displayed
greater FPS. For both psychopathy and APD, analysis of the
event-related potentials qualified these findings and further
specified the abnormal cognitive processes associated with
these two syndromes. Overall, simultaneous analysis of psy-
chopathy and APD revealed distinct patterns of cognitive
processing and fear reactivity.
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Psychopathy and antisocial personality disorder (APD) have
long been considered important risk factors for criminal
behavior and incarceration. Increasingly, researchers are
investigating the significance of these syndromes for female
offender populations (Rogstad & Rogers, 2008; Verona &
Vitale, 2006; Warren & South, 2006). Among incarcerated
women, base rates of psychopathy have been estimated to
range from 9 %–11 % (Loucks, 1995; Neary, 1990; Vitale &
Newman, 2001). For APD, base rates are closer to 21 %
(Fazel & Danesh, 2002). Additionally, Warren and South
(2006) reported that approximately 30 % of female offenders
with psychopathy also qualify for an APD diagnosis. While
most female offenders do not qualify for these categorical
diagnoses, women displaying higher levels of psychopathic
and APD symptoms are at high risk for diverse conduct
problems (e.g., sexual promiscuity, pathological lying, or
manipulative behavior), both in prison and upon release. To
date, however, little is known about the psychobiological
underpinnings that give rise to the disinhibited behavior of
female offenders.

Although APD and psychopathy share many features, such
as pathological impulsivity, irresponsibility, aggression, and
antisocial behavior (Dolan & Völlm, 2009; Rogstad &
Rogers, 2008; Warren & South, 2006), they differ in signifi-
cant ways. Psychopathy, for instance, is distinguished by
callous–unemotional traits (e.g., glibness, pathological lying,
shallow affect, and lack of empathy) and low levels of anxiety,
depression, and general psychopathology (Patrick, 2007).
Conversely, women with APD have higher rates of comorbid
psychiatric disorders, such as substance abuse, depression,
anxiety, and self-injurious behaviors (Mulder, Wells, &
Bushnell, 1994; Rogstad & Rogers, 2008; Singh &Waldman,
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2010; Warren & South, 2006). In terms of criminal behavior,
psychopathy in women is associated with higher rates of incar-
cerations and a greater likelihood of committing both violent
and nonviolent crimes (Louth, Hare, & Linden, 1998; Strachan,
1995; Vitale, Smith, Brinkley, &Newman, 2002).Women with
APD are more likely to display generally impulsive and irre-
sponsible behavior (e.g., chronic unemployment, high rates of
marital separation, or dependence on welfare), though this
behavior is not necessarily criminal (Mulder et al., 1994).

The distinction between psychopathy and APD is further
clarified by factor-analytic studies based on the Psychopathy
Checklist–Revised (PCL-R; Hare, 2003), which have
identified two sets of items that are differentially associated
with APD. Factor 1 reflects the interpersonal (charm, grandi-
osity, and deceitfulness/conning) and affective (lack of
remorse, empathy, and emotional depth) features of psy-
chopathy. Alternatively, Factor 2 describes the impulsive and
chronic antisocial tendencies associated with psychopathy
(Kennealy, Hicks, & Patrick, 2007). In comparison to those
with APD, female offenders with high levels of Factor 1
constitute a recidivistic offender subtype (Salekin, Rogers, &
Sewell, 1997). Factor 2, though, is primarily related to
early behavioral problems, sexual promiscuity, and adult
antisocial behavior, which significantly overlap with APD
symptoms (Patrick, Hicks, Krueger, & Lang, 2005; Salekin
et al., 1997; Vaidyanathan, Hall, Patrick, & Bernat, 2011;
Warren et al., 2003). The differential traits associated with
psychopathy and APD yield important distinctions in their
behavior patterns, and potentially in their underlying psycho-
biological processes.

Beyond characterizing and distinguishing the symptoms
and personality correlates of psychopathy and APD, it is im-
portant to clarify the extent to which these syndromes reflect
similar or distinct psychological dysfunction in female
offenders. While research on psychopathy and APD in males
has elucidated important attentional, cognitive, and emotion
processing abnormalities in these syndromes (Baskin-
Sommers & Newman, in press; Blair, 2003; Glenn & Yang,
2012; Patrick, 2007), little has been done to characterize these
processes in female offenders. Thus, relative to the literature on
males, the processes contributing to disinhibited behavior in
female offenders are less well specified, and it is unclear
whether psychopathy and APD reflect similar or distinct pre-
dispositions to disinhibited behavior.

Existing research on psychopathy in women has gener-
ated equivocal findings, but it has provided evidence that
deficient emotional reactivity and abnormalities in selective
attention may contribute to disinhibited behavior. Sutton,
Vitale, and Newman (2002) found that psychopathic women
displayed significantly less emotion-modulated startle (i.e.,
startle potentiation) than did nonpsychopathic women while
viewing unpleasant versus neutral pictures. However, this
effect was observed only when startle probes were delivered

soon after picture onset (i.e., at 2-s but not at 4.5-s probe times),
indicating that this emotion deficit was conditional rather than
fundamental, in an absolute sense. Moreover, investigations of
passive avoidance learning and emotion facilitation by affec-
tive word stimuli—two emotion-based deficits of particular
relevance for psychopathy—did not find these affective defi-
cits in psychopathic women (Vitale, MacCoon, & Newman,
2011; Vitale & Newman, 2001). Thus, existing research does
not indicate the presence of a reliable emotional deficit in
psychopathic female offenders, though such deficits may be
revealed under specific circumstances (e.g., Sutton et al.,
2002).

One explanation for the inconsistent nature of psychopathy-
related emotion deficits may relate to an abnormality in early
selective attention. Using modified Stroop tasks, Vitale,
Brinkley, Hiatt, andNewman (2007) demonstrated that female
psychopathic offenders over-focused on goal-relevant stimuli
and were significantly less influenced by conflicting contex-
tual information than were nonpsychopathic offenders. More
generally, psychopathic individuals appear oblivious to poten-
tially meaningful peripheral information because they fail
to reallocate attention while engaged in goal-directed
behavior (MacCoon, Wallace, & Newman, 2004; Patterson &
Newman, 1993). Consequently, it may be that an abnormality
in early selective attention acts to limit attention to dominant
or prepotent goal-relevant stimuli. This type of deficit may
play a crucial role in moderating the expression of emotion
(i.e., fear) deficits in female psychopathic offenders; how-
ever, this prediction has yet to be rigorously examined in a
female sample.

With regard to APD, women with APD are thought to
lack inhibitory control over affective and behavioral reac-
tions and, thus, to be prone to disinhibited reactions in the
presence of salient emotion cues (Litt, Hien, & Levin, 2003;
Sylvers, Brennan, Lilienfeld, & Alden, 2010). Consistent
with this view, Zlotnick (1999) found that incarcerated
women with APD displayed significantly more emotion
dysregulation than did controls, especially poor anger mod-
ulation. Similarly, Lorenz and Newman (2002) found that
women with APD exhibited more emotion facilitation on a
lexical decision task than did female offenders without APD
and, furthermore, that higher levels of emotion facilitation in
women with APD were associated with higher rates of
violent crime. While it is not possible to draw causal infer-
ences from correlational data, these findings suggest a po-
tential link between hyperreactivity to emotion information
and their disinhibited behavior. Also of potential relevance,
Litt, Hien, and Levin (2003) found that women with adult
antisocial behavior had a significantly reduced capacity for
affect tolerance and affect expression relative to women
without adult antisocial behavior. Overall, such evidence
suggests that women with APD display hyperarousal or
reactivity in response to affective information (see also
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Ogle,Maier-Katkin, & Bernard, 1995; Zahn-Waxler, Shirtcliff,
& Marceau, 2008).

A straight-forward explanation for the emotional hyper-
reactivity of women with APD is that the intensity of their
emotion reactions is so powerful and pervasive that it di-
rectly gives rise to exaggerated emotion-related responses.
However, the executive-functioning perspective suggests
that a deficit in regulating high-order processes (e.g., work-
ing memory and cognitive control) may indirectly amplify
emotional reactivity because individuals who do not have
the capacity to maintain control are prone to overreact to
emotional information (Beauchaine, Klein, Crowell,
Derbidge, & Gatzke-Kopp, 2009; Morgan & Lilienfeld,
2000). Such findings are consistent with the possibility that
antisocial behavior is associated with differences in execu-
tive control (e.g., Morgan & Lilienfeld, 2000; Ogilvie,
Stewart, Chan, & Shum, 2011) and that womenwith antisocial
tendencies are less adept at modulating affective arousal (see
Sargeant, Daughters, Curtin, Schuster, & Lejuez, 2011).

Overall, the literature evaluating the psychobiological
mechanisms contributing to psychopathy and APD in fe-
male offenders is, as yet, quite limited. Consistent with the
phenotypic distinctions between these syndromes, the exist-
ing literature suggests that the cognitive and affective sig-
natures of women with psychopathy and APD are in fact
distinct. However, to our knowledge, no study has com-
pared the psychobiological mechanisms in women with
psychopathy versus APD in order to examine the extent to
which they are the same or different. As such, not only was
the present study designed to investigate the cognitive and
affective (i.e., fear reactivity) dysfunctions associated with
psychopathy and APD in female offenders, but also to
contrast the respective syndrome-related processes.

More specifically, we assessed fear-potentiated startle
(FPS) and event-related potentials (ERPs) in a sample of
incarcerated female offenders under experimental condi-
tions that (1) focused attention directly on threat-relevant
information (i.e., a color predicting electric shocks), (2)
established an alternative attentional focus that placed min-
imal demands on working memory (i.e., low load), and (3)
established an alternative attentional focus that placed rela-
tively high demands on working memory (i.e., high load).
FPS was used as a psychophysiological measure of fear
reactivity (Davis, Falls, Campeau, & Kim, 1993) and has
been found to be sensitive to changes in cognitive demands
(i.e., reactivity decreases under conditions of high cognitive
load; Pessoa, McKenna, Gutierrez, & Ungerleider, 2002).
Additionally, we used ERPs to probe the contributions of
cognitive processes at different points in the processing
stream. Briefly, ERPs at an early stage, such as P1, generally
reflect early selective attention (i.e., filtering), whereas later
ERPs, like P3, reflect capacity-limited cognitive processes
such as categorization of information and response selection

(e.g., Luck, Woodman, & Vogel, 2000). Given this para-
digm and the proposed psychobiological mechanisms con-
tributing to psychopathy and APD, respectively, we
investigated hypotheses with the aim of characterizing and
disambiguating the cognitive and affective processes asso-
ciated with these syndromes.

Psychopathy A key question for understanding the psychobi-
ology of psychopathy in women is the extent to which attention
abnormalities contribute to the information-processing (i.e., af-
fective information) deficits of these individuals. If attentional
focus does not moderate the fear reactivity of psychopathic
offenders, then high psychopathy scores will be associated with
either an absolute deficit in FPS (i.e., across all three conditions)
or normal fear reactivity across conditions. Conversely, if the
hypothesized attention abnormality moderates fear deficits in
psychopathy (Newman & Baskin-Sommers, 2011), we should
observe a significant Psychopathy × Condition interaction, with
psychopathic participants displaying greater FPS in the threat-
focused condition (i.e., when threat cues are the explicit focus of
attention) than in the two alternative-focus conditions (i.e., when
threat cues are peripheral to an alternative goal). Moreover, the
ERP data will assist in specifying the time course of the pre-
dicted attentional abnormalities. If, as proposed by Newman
and colleagues (2011), the attention dysfunction operating in
psychopathy is related primarily to dysfunction at an early stage
of selective attention, we would expect to see psychopathy-
related differences starting at an early ERP (e.g., P1). More
specifically, if psychopathic female offenders have a tendency
to establish a rigid focus on goal-relevant stimuli and to filter out
distractors, this type of processing should result in larger P1
responses, especially during the alternative-focus conditions
(i.e., when there is a need to screen out the distracting threat
information in order to respond to information about the letter).

Antisocial personality disorder There are alternative hy-
potheses regarding the mechanisms contributing to disinhi-
bition in APD. One possibility is that women with APD are
characterized by a general hyperreactivity to threat cues,
whereas another possibility is that their hyperreactivity is
moderated by a deficit in capacity-limited processes. If the
affective dysregulation associated with APD reflects a more
general hyperreactivity to threat cues, it follows that APD
would be associated with greater FPS across all three con-
ditions. Conversely, if their affective dysregulation is mod-
erated by demands on cognitive capacity, APD-related
abnormalities in FPS would vary as a function of cognitive
load. More specifically, their reaction to peripheral threat
cues (i.e., FPS) should be larger (i.e., disinhibited) under
conditions involving high versus low cognitive/working
memory load. Moreover, in as much as APD is associated
with a deficit in capacity-related functions, this deficit
should be especially apparent in ERP responses that tap
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capacity-dependent processes (e.g., P3). That is, under the
conditions that establish a need to focus on goal-directed
information and to screen out distractors, P3 responses may
be diminished and provide differential support for a deficit
in cognitive capacity that moderates affective reactivity in
high-APD female offenders.

Finally, in addition to evaluating these process-level dys-
functions in psychopathy and APD, we also investigated the
extent to which psychopathy-related effects pertain to the
unique variance associated with PCL-R Factor 1 (interpersonal
and affective features) and Factor 2 (impulsive and antisocial
features). In light of previous research linking psychopathy-
related deficits to Factor 1 traits (see Kennealy et al., 2007), it
follows that the results for Factor 1 traits may correspond to the
findings for psychopathy total score. Conversely, given the
strong association between PCL-R Factor 2 and APD, it fol-
lows that the PCL-R Factor 2 effects may resemble the APD
effects (Verona & Vitale, 2006).

Method

Participants

The participants were 84 Caucasian female offenders from a
minimum-security correctional center in southern Wisconsin.
Because there is little evidence that psychopathy-related labo-
ratory correlates generalize across race and gender, our labo-
ratory disaggregates these samples and reports sample-specific
effects in separate studies (Baskin-Sommers, Newman,
Sathasivam, & Curtin, 2011; Vitale et al., 2011). All partici-
pants were between the ages of 18 and 45, because psychop-
athy and impulsive behavior have been found to change with
advancing age (Hare, Harpur, &Hakstian, 1990). Additionally,
a prescreen of institutional files was used to exclude individu-
als who had performed below the fourth-grade level on a
standardized measure of reading or math achievement, who
scored below 70 on a brief measure of IQ (i.e., the Shipley
Institutes of Living Scale; Zachary, 1986), or who had diagno-
ses of schizophrenia, bipolar disorder, or psychosis not other-
wise specified. The intelligence cutoff and exclusion of major
psychopathology were used primarily to reduce the contribu-
tions of these extraneous influences on the interview and
psychophysiological assessments.

Assessment measures

Psychopathy checklist–revised (Hare, 2003) PCL-R ratings
were completed using information from prison files and a
semistructured interview that lasted approximately 60 min.
The PCL-R contains 20 items that are rated 0, 1, or 2, reflecting
the degree to which a characteristic is present: significantly (2),
moderately (1), or not at all (0). In the present sample, scores

on this measure ranged from 6.3 to 36 (total possible range is 0
to 40), with a mean of 21.50 (SD 0 6.54). Interrater reliability
(intraclass correlation) for PCL-R total score, based on 21 dual
ratings, was .99.

Early work with the PCL-R has also revealed a replicable
two-factor structure (Hare et al., 1990), with Factor 1 items
assessing interpersonal–affective characteristics (e.g., glibness
or callousness) and Factor 2 items relating to impulsive–anti-
social behavior (e.g., irresponsible behavior or criminality). In
the present sample, scores on PCL-R Factor 1 ranged from 0 to
14 (total possible range is 0–16), with a mean of 7.74 (SD 0

3.31), and scores on PCL-R Factor 2 ranged from 1 to 20 (total
possible range is 0–20), with a mean of 11.70 (SD 0 3.81). The
interrater reliabilities for PCL-R factor scores were .94 and .97
for Factors 1 and 2, respectively.

Antisocial personality disorder symptoms (APD) Participants
were also assessed for APD symptoms during the same
interview and file review used in the PCL-R assessment,
using specific questions and information concerning a vari-
ety of antisocial behaviors (e.g., burglary, physical cruelty to
animals, and vandalism). Following the Diagnostic
Statistical Manual–IV (DSM-IV) criteria, APD symptom
scores were calculated by summing the number of child-
hood (15 years and younger) conduct disorder symptoms
plus the adult criteria met for each participant. The mean
number of APD symptoms in this sample was 6.14 (SD 0
2.89), and scores on this measure (i.e., numbers of symp-
toms met) ranged from 1 to 14 (total possible range 0 to 22
for child/adult symptoms). Cronbach’s alpha for the APD
total score was .73. In this sample, the interrater reliability for
this measure was .95.

Procedure

Individuals meeting the inclusion criteria (see the Participants
section) were invited to participate in an ongoing study. All
participants provided written informed consent according to
procedures approved by the University of Wisconsin–
Madison Human Subjects Committee. On the first day of the
study, inmates were called to a private office and completed a
semistructured life history interview with one of five experi-
enced interviewers. Following the interview, the examiner
reviewed the institutional file in order to corroborate informa-
tion provided during the interview and to record official
encounters with the criminal justice system. The combi-
nation of interview and file information was used to rate
psychopathy and APD and to quantify the number and
types of criminal charges. Participants were paid $8 for com-
pleting the initial assessment.

On a second day, the participants returned for an exper-
imental session. Upon arrival, participants were asked to
wash their faces, and one of the three female experimenters
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prepared the face and scalp for the electrode application.
Following this setup, the experimenter administered the
shock sensitivity procedure (see the Shock Sensitivity sec-
tion below). Following this procedure, participants received
verbal instructions for the instructed fear-conditioning task.
These instructions included the information that, in all con-
ditions, electric shocks might be administered on some trials
following red letters (threat), but that no shocks would
follow green letters (no threat). Finally, participants per-
formed the instructed fear-conditioning task, which lasted
approximately 30 min. Participants earned $25 for their
completion of the task.

Shock sensitivity

In this procedure, the intensity of shocks is calibrated to
each participant’s subjective shock sensitivity. More specif-
ically, participants are administered a series of electric
shocks of increasing intensity to the fingers of their non-
dominant hand. Participants report two intensity anchors:
The first is the intensity that they consider uncomfortable,
and the second is the maximum intensity level that they can
tolerate. The series is terminated when they reach their
maximum intensity level. The absolute range of shock current
was 0–7 mA. During the main task, participants received
shocks calibrated at the midpoint between their first and
second intensity anchors.

The purpose of this procedure was to control for indi-
vidual differences in level of shock sensitivity during the
experimental task. Of note, there was no relationship
between psychopathy total scores (p 0 .27), the psychop-
athy factors (Factor 1, p 0 .15; Factor 2, p 0 .74), or APD
symptoms (p 0 .60) and the maximum intensity level of
shock intensity reported.

Instructed fear-conditioning task

The instructed fear-conditioning task was identical to
the one described by Newman, Curtin, Bertsch, and
Baskin-Sommers (2010). The task involved three con-
ditions, consisting of 100 trials per condition. Each trial
involved the presentation of an upper- or lowercase letter
appearing in a red or green font for 400 ms, followed by a
variable (i.e., 2- to 2.8-s) intertrial interval. Because the letters
were not preceded by a warning stimulus or followed by
response feedback, these appeared as a seamless series of
100 letters.

In all three conditions, participants pressed one of two
buttons according to the instructions associated with each
condition (described below). In all three conditions, electric
shocks were presented following 20 % of the red letters and
0 % of the green letters to establish the red and green letters as
threat and no-threat stimuli, respectively. Shocks were

administered for 200 ms to adjacent fingers on the partici-
pant’s left hand at 1,400-ms post-stimulus-onset. A total of 48
startle-eliciting noise probes (50-ms, 102-dB white noise
bursts with near instantaneous rise time) were presented
1,400 ms after stimulus onset. The noise probes were equally
distributed across threat/no-threat trials in all three conditions,
so that each participant experienced 16 noise probes: eight red
(threat) and eight green (no threat) per condition. The average
time between noise probes was 28.8 s, with a minimum of
13.7 s. Additionally, probes never occurred in the same trial as
a shock administration.

The three conditions were designed to manipulate the
focus of attention and to sequentially increase the demands
on cognitive load. In the threat-focused condition (TF),
participants were instructed to attend to the color of the
letter cue and to press one of two buttons using their right
hand, according to whether the letters indicated threat (red)
or no threat (green). To further enhance the threat focus
manipulation and to increase task motivation, participants
were informed that speed and accuracy would influence the
amount of shocks that they received. In fact, however, the
number of shocks received was unrelated to behavioral
performance. In the alternative-focus/low-load condition
(AF/LL), participants had to determine whether the letter
stimuli were upper- or lowercase and to press the appropri-
ate button with their right hand. In the alternative-focus/
high-load condition (AF/HL), participants performed a
two-back task in which they had to attend to each letter in
the series and press one of the two buttons to indicate
whether the current letter matched the letter presented two
trials back in the series. In both AF conditions, the letter
color (threat information) was peripheral to the primary
task and was not necessary to perform the task well (i.e.,
to identify the case of the letter or perform the two-back
task). Moreover, to further enhance task motivation in the
AF conditions, participants were informed that speed and
accuracy would influence the amount of reward that they
received.

Physiological recording and data reduction

The stimulus presentation and data collection were con-
trolled by a PC-based DMDX script (Forster & Forster,
2003) and Neuroscan Synamps amplifiers and acquisition
software (Compumedics, North Carolina). Offline data pro-
cessing was conducted with the PhysBox plugin (Curtin,
2011) within the EEGLab toolbox (Delorme & Makeig,
2004) in MATLAB.

Startle response measurement Startle eyeblink electromyo-
graphic activity was sampled at 2,000 Hz with a bandpass
filter (30–500 Hz, 24-dB/octave roll-off) from electrodes
placed on the orbicularis oculi muscle under the right eye.
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Offline processing included epoching (50–250 ms surround-
ing noise probe), rectification and smoothing (30-Hz low-
pass filter following rectification), and baseline correction.
Startle blink magnitude was scored as the peak response
between 20 and 120 ms post-probe-onset. Fear response to
threat cues was indexed by FPS, calculated as the difference
in blink response magnitude to probes following red (threat)
as compared with green (no-threat) trials in each of the three
task conditions.

Event-related potentials EEG was recorded from Ag–AgCl
electrodes mounted in an elastic cap (Electro Cap International)
at the standard midline positions (Fz, FCz, Cz, and Pz) and
at the left and right occipital positions (O1 and O2)
referenced to the left mastoid. Vertical eye movement was
measured with additional electrodes placed above and below
the left eye. The electrode impedance for all channels was
kept below 10 kΩ. Electroencephalography was recorded at
a 2500-Hz sampling rate.

Offline processing included re-referencing to average
mastoids, low-pass filtering (2nd-order, 30-Hz Butterworth
low-pass filter), epoching (–500 to 1,390-ms epochs ending
prior to the onset of startle/shock), baseline correction, and
artifact rejection (trials with voltages exceeding ±75μV
were rejected). ERPs were averaged separately for all cor-
rect trials within each cue type (threat vs. no threat) and task
condition (TF, AF/LL, and AF/HL). A minimum of at least
30 trials in each condition was established and an average of
42.6 (out of 50) trials remained in each category after
artifact rejection. As a result of the artifact rejection, ERP
data were available for only 74 of the 84 participants de-
scribed above. Inspection of the grand-average ERP wave-
forms for all participants across all conditions (see Fig. 1)
revealed positive potentials that peaked at 82 ms (P1) and
378 ms (P3) post-stimulus-onset and were maximal at the
occipital (average of O1 and O2) and Pz sites, respectively.
The magnitude of P1 was measured as the mean amplitude
in the window of 57–107 ms poststimulus, and the P3 was
measured as the mean amplitude in the window of 353–
403 ms post-stimulus-onset.

Data analysis

The overall goal of our analyses was to distinguish between
the cognitive and affective processes operating in psychopa-
thy and APD in female offenders. Toward this end, we used
analyses that enabled us to parse the independent (i.e., unique)
effects of each syndrome. More specifically, for each measure
(e.g., FPS and ERP), we entered continuous measures of
psychopathy and APD symptoms into the same general linear
model (GLM) to extract the unique effects of these syndromes
on the cognitive–affective indices. Following Newman et al.
(2010), our primary statistical focus was on two orthogonal

Helmert contrasts that compared the TF condition to the
two AF conditions (attentional focus contrast) and the AF/
LL condition to AF/HL condition (cognitive load contrast).
These two contrasts enabled us to specify the impacts of
attentional focus (i.e., directly focusing on threat vs. focusing
on a threat-irrelevant goal) and cognitive load (i.e., low vs.
high working memory load), respectively, on these psycho-
physiological measures.

First, with FPSwe used a GLMwith Condition (TF, AF/LL,
or AF/HL) as a within-subjects categorical factor and PCL-R
Psychopathy and APD Symptom Scores (z-scored), entered
simultaneously, as between-subjects quantitative factors.
Second, we used separate GLMs to analyze P1 and P3
responses. These models included condition (TF, AF/LL, or
AF/HL) and cue type (threat vs. no threat) as within-subjects
categorical variables, and PCL-R and APD symptom scores,
entered simultaneously, as between-subjects quantitative vari-
ables.1 Again, the inclusion of psychopathy and APD in the
same model provided an opportunity to compare the unique
effects of these syndromes on ERP responses. As noted in the
introduction, for all measures we also reanalyzed the data using
the PCL-R factor scores in place of the PCL-R total score (i.e.,
PCL-R Factor 1 and Factor 2, in the model with APD).

Results

Descriptive statistics and correlations

Table 1 reports the means and standard deviations for the
PCL-R and APD symptom scores and for select behavioral
correlates, as well as the correlations among these measures.
Though the main analyses quantified psychopathy and APD
symptoms continuously, somework with these syndromes has
implemented cut scores to classify inmates as psychopathic or
having antisocial personality disorder. An exact cut score on
the PCL-R has not been established for women, but a range of

1 Although this experiment was designed to examine the effects of
attentional and high-order processes on FPS and ERPs, participants
were required to make a response on every trial in all three conditions
of this experiment. Response times and accuracy were analyzed within
a separate general linear model (GLM) with Condition (TF vs. AF/LL
vs. AF/HL) and Cue Type (threat vs. safety) as within-subjects, cate-
gorical factors and Psychopathy Score (total or factors, standardized)
and APD (standardized) as between-subjects, quantitative factors.
Consistent with the increasing cognitive demands across conditions,
a significant main effect of condition was observed, F(2, 158) 0
457.46, p < .001, with response times increasing from the TF (M 0
438.6 ms) to AF/LL (M 0 545.0 ms) to AF/HL (M 0 875.8 ms)
conditions. Additionally, accuracy significantly decreased as cognitive
demands increased, F(2, 160) 0 82.34, p < .001 (TF, M 0 97.2 %; AF/
LL,M 0 93.6 %; AF/HL,M 0 76.6 %). However, neither response time
nor accuracy was associated with cue type (response time, p 0 .76;
accuracy, p 0 .23). Additionally, we found no significant psychopathy,
APD, or factor-related effects on response times or accuracy.
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24–26 has been used previously (Sturek, Loper, & Warren,
2008; Vitale et al., 2007; Vitale et al., 2011; Warren & South,
2006). Using a cut score of 25 on the PCL-R and the DSM-IV

categorical cut for APD, 8.3 % of the present sample had
psychopathy only, 11.9 % had APD only, and 23.8 % had
APD and psychopathy. Notably, in the present sample, the rates

Fig. 1 Stimulus-locked average event-related potential waveforms in the three task conditions for all participants. A digital low-pass filter was
applied offline before plotting the waveforms shown here
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of psychopathy and APD are in line with the reported base rates
in a variety of samples (see Rogstad & Rogers, 2008; Vitale et
al., 2007; Vitale et al., 2002; Warren & South, 2006).

Additionally, Tables 2 and 3 provide descriptive statistics for
the dependent psychophysiological measures used in this study.
Given that all of the analyses used continuous between-subject
factors, these tables present point estimates at one standard
deviation above and below the sample mean to represent high
and low estimates on psychopathy and APD. Significant partial
and zero-order correlations are also flagged in these tables.

Fear-potentiated startle analyses

The main effect of condition was significant F 1; 83ð Þ ¼½
59:26; p:01; η p2 ¼ :42� . Follow-up orthogonal contrasts
indicated that FPS was significantly larger in the TF con-
dition than in the AF conditions (attentional focus contrast;
p < .01) and significantly larger in the AF/LL condition than
in the AF/HL condition (cognitive load contrast; p < .01). This
pattern of condition effects is consistent with the existing
literature, which suggests that as cognitive load increases,

Table 1 Descriptive and bivariate information

Mean Std. Dev. Range Correlation
(w/ PCL-R Total)

Correlation
(w/ APD)

Demographic

Age 32.80 6.80 19.00–45.00 –.18 –.18

Education (# years) 10.79 1.24 8.00–12.00 –.03 –.12

Estimate of intelligence 97.22 9.66 72.81–119.25 –.15 –.07

Personality Assessment

PCL-R total score 21.50 6.54 6.30–36.00 – .76*

APD symptoms 6.14 2.89 0.00–14.00 .76* –

PCL-R Factor 1 7.74 3.31 0.00–14.00 .78* .47*

PCL-R Factor 2 11.70 3.81 1.00–20.00 .86* .73*

Adult Crime Information

Total # of crimes 16.35 89.29 0.00–82.00 .31* .30*

# of types of crimes 4.39 12.66 0.00–8.00 .51* .39*

# of nonviolent crimes 15.27 12.62 0.00–82.00 .29* .30*

# of violent crimes 1.07 3.70 0.00–33.00 .09 –.01

PCL-R, Psychopathy Checklist–Revised; APD, antisocial personality disorder. None of the primary analyses were altered when a measure of IQ
(estimated WAIS score, based on Shipley measure), age, or years of education were entered into the models. Flagged (* ) cells indicate significant (p <
.05) correlations (r) involving PCL-R or APD scores

Table 2 General linear model point estimates (and standard errors) for startle response associated with no-threat and threat cues as a function of
Psychopathy Checklist–Revised (PCL-R) psychopathy total score, antisocial personality disorder (APD), and task condition

Low PCL-R High PCL-R Low APD High APD

Threat Focused

No threat 99.43 (15.75) 94.84 (15.75) 85.24 (15.75) 109.03 (15.75)

Threat 117.90 (16.63) 134.13 (16.63) 130.43 (16.63) 121.59 (16.63)

FPS 18.46† (6.08) 39.29† (6.08) 45.19*† (6.08) 12.55*† (6.08)

Alternative Focus/Low Load

No threat 104.63 (16.43) 108.60 (16.43) 102.51 (16.43) 110.73 (16.43)

Threat 114.46 (16.69) 125.47 (16.70) 124.58 (16.70) 115.34 (16.69)

FPS 9.82 (5.72) 16.87 (5.72) 22.08 (5.72) 4.61 (5.72)

Alternative Focus/High Load

No threat 110.78 (16.00) 115.49 (16.00) 106.00 (16.00) 120.27 (16.00)

Threat 113.28 (16.40) 110.56 (16.40) 106.13 (16.40) 117.71 (16.40)

FPS 2.50* (4.06) –4.94* (4.06) .13 (4.06) –2.57 (4.06)

Point estimates are provided for low psychopathy and APD (1 standard deviation below sample mean) and high psychopathy and APD (1 standard
deviation above sample mean). Flagged cells indicate significant (p < .05) zero-order (* ) and partial († ) correlations involving PCL-R or APD
scores
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the affective response (i.e., FPS) decreases (Newman et al.,
2010; Pessoa et al., 2002).

Unique effects of psychopathy total score and APD
symptoms The main effect of psychopathy, controlling for
APD, was not significant (p 0 .24), indicating that psychop-
athy total scores were not consistently related to FPS across
conditions.

The orthogonal contrasts indicated that the unique effect of
psychopathy interacted with the attentional focus contrast,
F 1; 81ð Þ ¼ 4:19; p ¼ :04; η p2 ¼ :049 . As can be seen in
Fig. 2a, psychopathy was positively and significantly associ-
ated with FPS in the TF condition (B 0 10.81, p 0 .04), but
negatively and nonsignificantly associated with FPS in the AF
conditions (B 0 –0.100, p 0 .98).

Themain effect of APD symptoms, controlling for psychop-
athy, was statistically significant, F 1; 81ð Þ ¼ 8:09; p ¼ :01; η p2 ¼
:09. Across conditions, female offenders with high APD symp-
toms displayed reduced FPS. However, this main effect
was further qualified by a significant interaction, which
indicated that the unique effect of APD interacted with
the attentional focus contrast, F 1; 81ð Þ ¼ 4:82; p ¼ :03;
η p2 ¼ :056. As is shown in Fig. 2b, APD was signifi-
cantly and negatively associated with FPS in the TF
condition (B 0 –17.35, p < .01) and nonsignificantly, but
still negatively, associated with FPS in the two AF conditions
(B 0 –5.36, p 0 .12).

Unique effects of psychopathy factor scores and APD
symptoms When the PCL-R factor scores were substituted
for the PCL-R total score (i.e., to examine the unique
variance associated with each factor; see Patrick, 2007),
no effects were associated with PCL-R Factor 1 (all p values >
.72). For PCL-R Factor 2, both the attentional focus and
cognitive load contrasts reached trend-level significance,
F 1; 80ð Þ ¼ 3:32; p ¼ :07; η p2 ¼ :04
� �

and F 1; 80ð Þ ¼½ 3:43;
p ¼ :07; η p2 ¼ :041� , respectively. Furthermore, examination
of the simple effects to clarify these interactions revealed a
significant positive association between PCL-R Factor 2 and
FPS in the TF condition (B 0 12.52, p 0 .01), but a nonsig-
nificant association between PCL-R Factor 2 and FPS in the
AF conditions (B 0 3.271, p 0 .30). Finally, PCL-R Factor 2
was associated with weaker FPS in the AF/HL condition (B 0

–1.536, p 0 .65) than in the AF/LL condition (B 0 8.078, p 0

.09). The unique effects of APDwere essentially equivalent to
those found in the analysis employing PCL-R total scores.

Early attention (P1) analyses

Analysis of the P1 response revealed no main effects of cue
type (p 0 .21) or condition (p 0 .56). Importantly, none of the
interaction effects (with APD or psychopathy) involving cue
type were significant. Thus, we collapsed across cue types

when evaluating the effects of condition on psychopathy and
APD (see below).

Unique effects of psychopathy total score and APD
symptoms The main effect of psychopathy did not ap-
proach statistical significance (p 0 .35), indicating that psy-
chopathy total scores were not consistently related to P1
across conditions. However, there was a significant
Psychopathy × Attentional Focus Contrast interaction, F �
1; 71ð Þ ¼ 4:37; p ¼ :04; η p2 ¼ :058 , indicating that higher
levels of psychopathy were associated with smaller P1
responses in the TF condition and larger P1 responses
in the AF conditions. Owing to the symmetry of the
interaction, neither simple effect was statistically signif-
icant (see Table 3).

For the unique effect of APD symptoms on the P1 re-
sponse, neither the main effect (p 0 .11) nor either interaction
contrast was significant (all p values > .35).

Fig. 2 Fear-potentiated startle as a function of PCL-R psychopathy
(±1 SD from the mean; panel A), APD symptoms (±1 SD from the
mean; panel B), and condition. Error bars represent the standard errors
for the point estimates

Cogn Affect Behav Neurosci

Author's personal copy



Unique effects of psychopathy factor scores and APD
symptoms The unique effect of PCL-R Factor 2 was signif-
icantly associated with the attentional focus contrast, F �
1; 70ð Þ ¼ 7:48; p ¼ :01; η p2 ¼ :10. Factor 2 was negatively
associated with P1 responses in the TF condition but posi-
tively associated with P1 in the AF conditions, though none
of the simple effects were significant. PCL-R Factor 1 was
not associated with the P1 response (all p values > .35).
Also, the unique effects of APD were essentially equivalent
to those found in the analysis using PCL-R total scores.

Late attention (P3) analyses

We found a significant main effect of cue type, F 1; 73ð Þ ¼½
25:03; p:01; η p2 ¼ :26� , indicating greater P3 responses on
threat than on no-threat trials. There was also a significant
effect of condition, F 1; 73ð Þ ¼ 31:33; p:01; η p2 ¼ :30

� �
.

The P3 response was significantly larger in the TF condition

than in the AF conditions (attentional focus contrast; p < .01)
and significantly larger in the AF/LL than in the AF/HL
condition (cognitive load contrast; p 0 .03).

Unique effects of psychopathy total score and APD
symptoms The main effect of psychopathy, controlling for
APD, did not approach statistical significance (p 0 .95),
suggesting that psychopathy total scores were not consis-
tently related to P3 across conditions.

However, a significant interaction did emerge between
psychopathy and the attentional focus contrast, F 1; 71ð Þ ¼
8:42; p ¼ :01; η p2 ¼ :106, with individuals high on psychop-
athy displaying weaker P3 responses in the TF condition and
stronger P3 responses in the AF conditions (see Table 3).
There was no significant interaction involving psychopathy
and cue type, and none of the simple effects within conditions
were significant.

The main effect of APD, controlling for psychopathy,
also failed to approach statistical significance (p 0 .74),
indicating that APD symptoms were not related to P3 re-
sponse across conditions. However, the APD × Attentional
Focus Contrast × Cue Type interaction was significant,
F 1; 71ð Þ ¼ 4:38; p ¼ :04; η p2 ¼ :058. Individuals with high
APD symptoms displayed a greater P3 to threat cues than to
no-threat cues in the TF condition, whereas the P3 response in
the AF conditions was greater for no-threat than for threat cues
(see Table 3). None of the simple effects within conditions
were significant.

Unique effects of psychopathy factor scores and APD
symptoms This analysis revealed a significant PCL-R
Factor 1 × Attentional Focus Contrast interaction, F �
1; 70ð Þ ¼ 5:00; p ¼ :03; η p2 ¼ :067 . Regardless of cue
type, PCL-R Factor 1 scores were slightly negatively associ-
ated with P3 in the TF condition, but positively associated
with P3 in the AF conditions. None of the other main effects or
interactions involving Factor 2 attained statistical significance
(all p values > .39). The effects of APD were essentially
equivalent to those reported above (i.e., in the analyses using
PCL-R total scores).

Discussion

The purpose of this study was to examine and differentiate
between the cognitive and affective processes associated with
psychopathy and APD symptoms in female offenders. Using
an instructed fear-conditioning paradigm that manipulated
attentional focus and cognitive load, we examined the unique
effects of psychopathy and APD symptoms on psychophysi-
ological markers of cognitive and affective processes. As

Table 3 General linear model point estimates (and standard errors) for
event-related potentials associated with no-threat and threat cues as a
function of Psychopathy Checklist–Revised (PCL-R) psychopathy total
score, antisocial personality disorder (APD), and task condition

Low PCL-R High PCL-R Low APD High APD

P1

Threat Focused

No threat 1.78 (.68) 1.19 (.68) .57 (.68) 1.90 (.68)

Threat 2.76*† (.72) .76*† (.72) .79 (.72) 2.20 (.72)

Alternative Focus/Low Load

No threat 1.03 (.62) 1.56 (.62) .07* (.62) 1.85* (.62)

Threat 2.38* (.81) 1.63* (.81) .87 (.81) 2.52 (.81)

Alternative Focus/High Load

No threat 1.14 (.67) 1.62 (.67) .63 (.67) 1.72 (.67)

Threat 1.25 (.80) 1.67 (.80) .22 (.80) 2.02 (.80)

P3

Threat Focused

No threat 11.92 (1.21) 10.96 (1.21) 11.04 (1.21) 11.83 (1.21)

Threat 14.60 (1.30) 11.87 (1.30) 11.68 (1.30) 14.80 (1.30)

Alternative Focus/Low Load

No threat 9.38 (1.22) 9.78 (1.22) 9.57 (1.22) 9.52 (1.22)

Threat 10.68 (1.19) 10.17 (1.19) 10.27 (1.19) 10.58 (1.19)

Alternative Focus/High Load

No threat 7.89 (1.04) 9.68 (1.04) 8.74 (1.04) 8.83 (1.04)

Threat 7.78* (.96) 10.49* (.96) 9.56 (.96) 8.71 (.96)

Point estimates are provided for low psychopathy and APD (1 standard
deviation below sample mean) and high psychopathy and APD (1
standard deviation above sample mean). Flagged cells indicate signif-
icant (p < .05) zero-order (* ) and partial († ) correlations involving
PCL-R or APD scores. P1 was estimated at occipital sites (O1 and O2),
and P3 was estimated at Pz
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expected, psychopathy and APDwere associated with distinct
cognitive and affective patterns.

Psychopathy

Clarifying the dysfunctional cognitive and affective process-
es that potentiate antisocial behavior in psychopathy is
crucial for advancing understanding and treatment of this
disorder in female offenders. The present results (i.e., no
main effect of psychopathy across conditions) are inconsis-
tent with the existence of an absolute fear deficit in psycho-
pathic female offenders. There was, however, support for
the proposal that attentional focus moderates fear processing
in psychopathic female offenders. According to Newman
and colleagues, psychopathic offenders are characterized by
abnormalities in early selective attention that facilitate pro-
cessing of primary, goal-relevant information at the expense
of peripheral information (Newman & Baskin-Sommers,
2011). In the present study, female psychopathic offenders
displayed stronger startle responses when instructed to focus
on threat-relevant stimuli (i.e., the TF condition) than when
they were required to focus on threat-irrelevant information
(i.e., the AF conditions). These results are consistent with
the notion that psychopathic women are affected by an atten-
tion abnormality that results in the prioritization of goal-
relevant versus goal-irrelevant information. Furthermore, for
these psychopathic females this prioritization may result in
exaggerated fear reactivity when they focus directly on threat-
ening information.

Examination of the ERP data further aids in the interpreta-
tion of this attentional effect. The P1 response provides an
index of early selective attention and may be interpreted as the
strength of the attention response to goal-relevant information
(Hillyard & Anllo-Vento, 1998). The P3 is an index of pro-
cessing at a later stage and more often is associated with
capacity-limited processes (e.g., categorization of informa-
tion, working memory, or response selection; Kok, 2001).
Psychopathic women displayed relatively larger P1 and P3
responses when they were instructed to focus on threat-
irrelevant information (i.e., AF conditions), but displayed
smaller P1 and P3 responses under conditions involving a
direct focus on threat (i.e., the TF condition). One interpreta-
tion of these findings is that psychopathic offenders are espe-
cially adept at screening out distracting threat-related
information under conditions that allow them to anticipate
and allocate attention to the goal-relevant aspects of a stimulus
prior to its presentation (i.e., AF conditions). Conversely,
when attending to threat-relevant cues is required for
performing a task (i.e., TF condition), the threat information
hampers their capacity for goal-relevant response selection.
The suggestion that goal-relevant fear (i.e., threat) information
interferes with response selection in psychopathic female
offenders under threat-focused conditions is also consistent

with their increased fear reactivity (i.e., FPS) and reduced P3
response under such conditions.

Some differences notwithstanding, these findings are con-
sistent with those from male psychopathic offender popula-
tions. In a male offender sample, psychopathy scores were
significantly and inversely related to FPS under alternative-
focus conditions and positively, albeit nonsignificantly, related
to FPS in threat-focused conditions (Newman et al., 2010).
Moreover, examination of an early ERP indicated that, like
female psychopathic offenders, male psychopathic offenders
displayed a larger early ERP under alternative-focus than
under threat-focused conditions (Baskin-Sommers, Curtin,
Li, & Newman, 2011). Thus, both male and female psy-
chopathic offenders appear to display an early attention bias
that prioritizes goal-relevant information. However, there is a
slight difference in the pattern of fear reactivity displayed in
each sample: Psychopathic female offenders display signifi-
cant greater fear responses in the threat-focused condition,
whereas psychopathic male offenders display significant
weaker fear responses in the alternative-focus conditions.

Although attention moderates the fear responses of psycho-
pathic males and females in a similar way, it is possible that
differences in the patterns of these effects across conditions
reflect important gender-specific tendencies in emotion pro-
cessing. Numerous studies have found gender differences in
perceiving, interpreting, and reacting to emotion cues (Bradley,
Cuthbert, & Lang, 1999; Galen & Underwood 1997; Goos &
Silverman, 2002; McClure, 2000; McClure et al., 2004; Vitale
et al., 2011). For instance, as compared tomen, women tend to
show greater increases in skin conductance and stronger star-
tle potentiation to threatening scenes (Bradley et al., 1999;
McManis, Bradley, Berg, Cuthbert, & Lang, 2001). Thus, the
results of the present study may reflect the combination of a
gender-related sensitivity to fear and a psychopathy-related
abnormality in selective attention that decreases responsivity
to threat cues that are peripheral to one’s goal-directed focus of
attention. More specifically, the inflated fear responses of
psychopathic women may reflect their tendency to over-
allocate attention to primary, goal-relevant stimuli as well
as a gender-related bias toward processing emotion informa-
tion. However, when faced with competing demands to prior-
itize goal-relevant stimuli, psychopathic women may be
unusually adept at screening out peripheral threat stimuli in
order to remain focused on the goal-relevant stimuli (i.e., P1
and P3 effects). Owing to the tentative nature of these pro-
posals, additional research will be needed to evaluate the role
that gender-specific biases and attentional biases play in the
disinhibited behavior of psychopathic female offenders.

Psychopathy factors

Another important factor that may contribute to the complex-
ity of identifying and differentiating the psychobiological
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underpinnings of psychopathy and APD relates to the poten-
tial multidimensional nature of psychopathy. Factor analyses
of multiple measures of psychopathy have revealed a reliable
two-factor structure. The first factor (Factor 1) relates to the
affective and interpersonal symptoms of psychopathy, where-
as the second factor (Factor 2) relates to its impulsive and
antisocial symptoms (Hare & Neumann, 2009). In general,
Factor 2 is highly predictive of antisocial conduct (i.e., APD),
whereas Factor 1 tends to distinguish psychopathy from APD
and other externalizing disorders (Verona & Vitale, 2006;
Warren et al., 2003). As such, it was expected that the results
for Factor 1 would correspond most closely with the findings
for psychopathy total scores and that the Factor 2 findings
would correspond to the APD effects. However, the observed
associations between the factors and diagnostic syndromes
were not consistent with these straightforward expectations.

Contrary to the results for psychopathy total score, women
with high Factor 1 scores showed no indication of differences
in fear reactivity (i.e., FPS) or early selective attention (i.e., P1).
On the other hand, resembling the results for high psychopathy
scores, high scores on Factor 1 were associated with abnormal-
ities in capacity-limited processes (i.e., P3). More specifically,
high Factor 1 scorers displayed larger P3 responses in the AF
conditions than in the TF condition. The latter finding may
indicate that women high on Factor 1 traits utilize capacity-
limited processes under conditions that require focusing on a
goal (i.e., categorizing a letter) in the face of distraction (i.e.,
threat information) more than do women low on Factor 1 traits.

Surprisingly, the results from the fear reactivity and early
selective attention measures revealed that women with high
Factor 2 scores were more similar to the psychopathic women.
Factor 2 was significantly and positively associated with FPS
in the TF condition and negatively associated with FPS in the
AF conditions. Additionally, women high on Factor 2 dis-
played larger P1 responses in the AF conditions than in the TF
condition. Overall, it appears that, in women, Factor 2 and the
unitary measure of psychopathy (i.e., total scores) share a
psychobiological signature (i.e., display similar early attention
and affective responses). Of note, acrossmeasures, none of the
effects for Factor 2 resembled the APD effects.

Though a number of studies have replicated the PCL-R
two-factor structure in women (see Verona & Vitale, 2006), it
is important to note that a few studies have failed to replicate
this structure (Salekin et al., 1997; see Rogstad & Rogers,
2008, for a review). Additionally, there is some evidence that
the external correlates of the factors in women do not always
conform to expectations. For instance, Hazelwood and Rogers
(as submitted) reported that Factor 1 wasmore strongly related
to APD than was Factor 2 (see also Rutherford, Alterman,
Cacciola, & McKay, 1998; cf. Warren et al., 2003). In the
present study, the results for APD and Factor 2 did not
resemble one another. However, in light of our unexpected
results and other inconsistencies in this domain, we believe that

it is premature to draw conclusions regarding the relationships
between the PCL-R factors and psychopathy or APD inwomen
on the basis of the present evidence.

Antisocial personality disorder symptoms

Contrary to expectations, we found no evidence that women
with more APD symptoms were hyperreactive to threat
stimuli. In fact, women with elevated APD symptoms
showed significantly less FPS across conditions, and this
effect was strongest in the TF condition.

In line with these findings, women with high APD symp-
toms displayed greater P3 responses to threat than to no-
threat stimuli in the TF condition relative to the AF con-
ditions. The greater P3 response suggests that, under con-
ditions with minimal cognitive demands (e.g., the TF
condition), they were better able to identify the correct
response, particularly to threat cues. Conversely, women
with high APD symptoms displayed smaller P3 responses
in the AF conditions, suggesting that they were less able to
identify the correct responses under conditions that placed
higher demands on capacity-limited processing resources.
This pattern of findings is partially consistent with proposals
linking APD to deficient executive functioning (i.e., cogni-
tive control; working memory capacity), though it is con-
trary to the prediction that this deficit would yield affective
hyperreactivity (i.e., the present study found deficient fear
reactivity). While necessarily post hoc, one plausible inter-
pretation of these findings is that women with elevated APD
symptoms employ capacity-limited resources to reduce fear
responding in the TF condition, resulting in larger P3
responses and significantly diminished FPS, but are less
able to do so under conditions that deplete cognitive resour-
ces, resulting in greater fear-related distraction, smaller P3
responses, and nonsignificantly smaller FPS. Though spec-
ulative, this interpretation is consistent with expectations
regarding the association between limited executive func-
tioning and APD symptoms in female offenders.

To our knowledge, this study is the first to identify an
association between APD and low fear responses in adult
female offenders. However, using adolescents, Fairchild,
Stobbe, van Goozen, Calder, and Goodyer (2010) recently
reported that girls with conduct disorder displayed significant-
ly weaker fear conditioning than did controls. Moreover, the
presence of a fear deficit in females with APD is consistent
with some studies that have found affective deficits in males
with APD and aggressive behaviors (Gao, Raine, Venables,
Dawson, &Mednick, 2010; Raine, Lencz, Bihrle, LaCasse, &
Colletti, 2000).

In conjunction with previous research, the present findings
suggest that females with APD symptoms display affective
deficits similar to those of their male counterparts, and may
attempt to use capacity-limited resources to reduce their
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reactivity to fear information. However, possibly related
to weak executive functioning, they appear to be less
able to do this when cognitive load increases. Overall, a
clinically significant link between fearlessness and antisocial
behavior in female offenders emerges that warrants further
study.

Limitations

A potential limitation of this study concerns the high corre-
lation between the total psychopathy and APD scores (see
Table 1). On the one hand, the magnitude of this association
highlights the importance of examining psychopathy and
APD effects simultaneously, as advocated by Vaidyanathan
et al. (2011). Without partialing the effects from each other
(i.e., analyzing only zero-order correlations), it would be
difficult to determine whether the zero-order correlates of
psychopathy and APDwere confounded by the other variable.
On the other hand, when interpreting the present results, it is
crucial to consider that our analyses examining their simulta-
neous effects served to highlight the unique variance associ-
ated with each variable rather than psychopathy or APD per se
(i.e., combinations of shared and unique variance). As clari-
fied by Lynam, Hoyle, and Newman (2006), characterizing
the unique variance associated with highly correlated varia-
bles is often problematic. Nevertheless, to the extent that the
zero-order and partialed effects converge, one may have great-
er confidence that the unique effects pertain to the overall
construct (e.g., psychopathy or APD regardless of partialing).
In this regard, it is worth noting that the zero-order correlations
for psychopathy and APD resemble those obtained in the
primary, partialed analyses.

Another potential limitation pertains to our interpretation
of the ERP data in this study. Accurate interpretation of
ERPs is challenging under any circumstances, but is espe-
cially difficult in the absence of a substantial research liter-
ature involving the experimental paradigm. To date, only
one publication has examined ERPs within the context of
this paradigm (Baskin-Sommers et al., 2011). Thus, our
interpretation of the present findings is necessarily tentative.
Nevertheless, we believe that the ERP data make a valuable
contribution to the present study and will become increas-
ingly important as the ERP literature on female offenders
continues to develop.

Summary and conclusions

The purpose of this study was to address the dearth of
laboratory evidence regarding dysfunctional cognitive and
affective processes in psychopathy and APD. Importantly,
we found that the same dysfunctional processes do not char-
acterize psychopathy and APD. That is, while their behaviors
and antisocial lifestyles may be similar, the cognitive and

affective correlates of these two syndromes appear to be quite
different.

To the extent that the disinhibited behavior of psychopathic
female offenders is not attributable to an absolute deficit in
fear processing, it is important to consider other potential
mechanisms. As was clarified by MacCoon, Wallace, and
Newman (2004), maintaining a context-appropriate balance
of attention between top-down goals and bottom-up peripher-
al stimuli is crucial for self-regulation. In as much as psycho-
pathic female offenders allocate attention to primary concerns
and overlook peripheral cues that might otherwise moderate
goal-directed behavior, their attention-related abnormality
may leave them vulnerable to impulsive, poorly regulated
action in situations involving motivationally significant cues
that capture their attention (MacCoon et al., 2004).

Classic portrayals of psychopathy emphasize deficits in
emotion processing (Cleckley, 1976), and especially fear
processing (Lykken, 1995). On the one hand, the elevated
FPS displayed by female psychopaths in the TF condition
appears to depart from this classic characterization of psy-
chopathy. On the other, this apparent sensitivity to threat
cues is undetectable when it conflicts with their attainment
of a proximal goal, as indicated by the P1, P3, and
alternative-focus FPS effects found in this study. Thus,
despite their apparent gender-related tendency to monitor
emotion information, psychopathic women appear to pos-
sess a distinctive capacity to filter out threat-related infor-
mation when it conflicts with a goal. Moreover, it is possible
that this capacity may contribute significantly to their selfish
remorseless exploitation of others.

In contrast to our findings for psychopathy, a fear deficit
was clearly apparent in female offenders with high APD
scores. Moreover, women with APD displayed deficits in
capacity-related processing when cognitive demands were
high, as indicated by the decreased P3 response in the AF
versus the TF conditions. Of note, though, when there was
little demand on cognitive processing, women with elevated
APD symptoms were able to employ capacity-related resour-
ces to reduce reactivity to the threat information, as indicated
by the P3 effect described above and the significant reduction
in FPS in the TF condition.

As described by Lykken (1995), antisocial individuals may
overlook threat information for multiple reasons, including an
innate fear deficit, excessive approach motivation related to
personally relevant goals (e.g., sex, drugs, or money), and
failures of socialization associated with impoverished envi-
ronments, gangmembership, and defective parenting (see also
Javdani, Sadeh, & Verona, 2011). Increasing evidence is also
linking adult antisocial behavior to early child abuse (Javdani
et al., 2011; van Goozen, Snoek,Matthys, van Rossum, & van
Engeland, 2004). Although we did not directly investigate
the source of their propensity to screen out threat-related
information, one possibility is that the propensity to ignore
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threat cues in female offenders with high APD scores is
linked to a more general failure of socialization. To the
extent that one’s environment is overly harsh and unpre-
dictable during development, this may foster a cognitive
bias that favors the tuning out of noncontingent aversive
events (Evans, 1982). Regardless of the etiology, a stable
tendency to ignore threat cues that inhibit antisocial behav-
iors in others is likely to increase a person’s risk for diverse
criminal behaviors (see Lykken, 1995).

The present findings begin to identify potential psycho-
biological mechanisms operating in psychopathy and APD
and to highlight important syndrome-related differences in
these mechanisms. The findings for psychopathy suggest that
abnormalities in selective attention may play a crucial role in
their cognitive and affective disinhibition. Alternatively, the
findings for APD highlight deficiencies in fear processing
and, potentially, deficits in executive functions that may
hamper goal-directed behavior under conditions involving
relative high cognitive load. Given the general dearth of
laboratory evidence on female offenders, we regard the
present findings as providing a tentative framework for
future work on cognitive–affective processes in psychopathy
and APD, rather than as definitive evidence. Muchmore work
will be needed to understand the impacts of gender, specific
psychobiological mechanisms, and psychopathology in
female offenders.
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