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Psychopathic Traits Are Associated With Reduced Fixations to the Eye

Region of Fearful Faces
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Impairments in processing fearful faces have been documented in both children and adults with
psychopathic traits, suggesting a potential mechanism by which psychopathic individuals develop callous
and manipulative interpersonal and affective traits. Recently, research has demonstrated that psycho-
pathic traits are associated with reduced fixations to the eye regions of faces in samples of children and
community-dwelling adults, however this relationship has not yet been established in an offender sample
with high levels of psychopathy. In the current study, we employed eye-tracking with paradigms
involving the identification and passive viewing of facial expressions of emotion, respectively, in a
sample of adult male criminal offenders (n = 108) to elucidate the relationship between visual processing
of fearful facial expressions and interpersonal and affective psychopathic traits. We found that the
interpersonal-affective traits of psychopathy were significantly related to fewer fixations to the eyes of
fear faces during the emotion recognition task. This association was driven particularly by the interper-
sonal psychopathic traits (e.g., egocentricity, deceitfulness), whereas fear recognition accuracy was
inversely related to the affective psychopathic traits (e.g., callousness, lack of empathy). These findings
highlight potential mechanisms for the subset of the interpersonal-affective traits exhibited by psycho-

pathic individuals.

General Scientific Summary

affective traits of psychopathy.

This study demonstrates that psychopathic traits are associated with reduced visual fixations to the
eyes of fearful faces in a sample of incarcerated adult male criminal offenders. These findings suggest
that reduced attention to fearful faces may be one mechanism contributing to the interpersonal-
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Psychopathy is characterized by malignant interpersonal and
affective traits, including manipulation of others, pathological ly-
ing, callousness, and lack of empathy (Hare, 1996). Elucidation of
the neuropsychological mechanisms underlying these traits could
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lead to more effective treatment strategies. One prominent line of
research in this area has focused on how psychopathic individuals
perceive and process emotion, particularly fear, in the facial ex-
pressions of others. Impairments in processing fearful faces have
been documented in both children and adults with psychopathic
traits (R. Blair et al., 2004; R. J. R. Blair, Budhani, Colledge, &
Scott, 2005; R. J. R. Blair, Colledge, Murray, & Mitchell, 2001;
Boll & Gamer, 2016; Fairchild, Van Goozen, Calder, Stollery, &
Goodyer, 2009; Herpertz et al., 2001; Iria & Barbosa, 2009; A. P.
Jones, Laurens, Herba, Barker, & Viding, 2009; Leist & Dadds,
2009; Marsh et al., 2008; Montagne et al., 2005; Muifioz, 2009;
Stevens, Charman, & Blair, 2001; Sylvers, Brennan, & Lilienfeld,
2011; Viding et al., 2012). For example, psychopathic traits have
been associated with selective deficits in the recognition of fearful
facial expressions (R. Blair et al., 2004), and children with callous/
unemotional (CU) traits (believed to parallel the empathy deficit
seen in adult psychopathic individuals) have demonstrated abnor-
mal neural processing of fearful faces (Jones et al., 2009). The fear
recognition deficit associated with psychopathy has lead research-
ers to examine the potential underlying mechanisms, although it is
worth noting that there is evidence of a more global emotional
impairment in psychopathy and some have failed to show a spe-
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cific fear deficit (see Decety, Skelly, Yoder, & Kiehl, 2014;
Dawel, O’Kearney, McKone, & Palermo, 2012 for evidence of
more global emotional impairment; see Glass & Newman, 2006
for evidence of no impairment; and see Sylvers et al., 2011 for
evidence of preattentive impairment).

A groundbreaking study of a rare neurological lesion patient
with bilateral amygdala damage demonstrates the critical impor-
tance of attending to the eye region of faces for correctly identi-
fying fear (Adolphs et al., 2005). Adolphs et al. used eye-tracking
to show that the patient’s profound deficit in identifying fear was
accompanied by failure to visually fixate to the eyes of faces, and
moreover, that instruction to attend to the eye region completely
rescued her performance to normal levels. This finding suggests
that the fear recognition deficit in psychopathy may similarly
result from reduced attention to the eye regions of faces, thus
representing a mechanism by which psychopathic individuals de-
velop callous and manipulative interpersonal and affective traits.

In support of this hypothesis, Dadds and colleagues (Dadds, El
Masry, Wimalaweera, & Guastella, 2008; Dadds et al., 2006)
showed that children with CU traits make fewer visual fixations to
the eye regions of fearful faces. Notably, when directed to fixate
on the eyes of fearful faces, children with CU traits show improved
fear recognition. The authors suggested that a failure to direct
attention to the eye regions of fearful faces contributed, in part, to
the emotion-recognition problems evidenced by individuals with
psychopathic tendencies. Furthermore, children with CU traits
show amygdala hypo-reactivity to fearful faces, again highlighting
the connection between amygdala functionality, processing of
fearful stimuli, and psychopathy (e.g., Jones et al., 2009). Al-
though reduced fixations to the eye region of faces has been
demonstrated in children and adolescents with CU traits, and has
been linked to self-reported psychopathic traits in nonincarcerated
adult men (Boll & Gamer, 2016; Gillespie, Rotshtein, Wells,
Beech, & Mitchell, 2015), this critical aspect of social-affective
processing has not yet been investigated in adult criminal offend-
ers with high levels of psychopathy. This is important to discern,
as it is currently unknown whether inattention to the eye regions of
faces is associated with the most severe manifestations of psycho-
pathic traits in adulthood (i.e., in a criminal offender sample).

In addition to considering how psychopathic individuals process
specific facial features related to emotional expression, it may be
informative to consider if psychopathy is characterized by atten-
tional biases toward, or away from, emotional expressions. Vari-
ous forms of psychopathology are associated with attentional
biases toward certain facial emotions, which has provided mean-
ingful information on potential mechanisms underlying the etiol-
ogy of disorders and persistence of symptoms. For example, indi-
viduals with anxiety and posttraumatic stress disorders tend to
overallocate attention to threatening stimuli (e.g., angry faces;
Beevers, Lee, Wells, Ellis, & Telch, 2011; Kimble, Fleming,
Bandy, Kim, & Zambetti, 2010; Schofield, Johnson, Inhoff, &
Coles, 2012; Shechner et al., 2013). This attentional bias toward
threat has been proposed as a cognitive mechanism underlying
symptoms such as hyperarousal, hypervigilance, and avoidance.
Similarly, depression has been linked to overallocation of attention
to negatively valenced facial expressions, and underallocation of
attention to positive facial expressions (Duque & Vazquez, 2015;
Kellough, Beevers, Ellis, & Wells, 2008; Leyman, De Raedt,
Vaeyens, & Philippaerts, 2011). Given the stark emotional deficits

that characterize psychopathys, it is possible that attentional biases
away from emotional stimuli (e.g., fear faces) may contribute to
the development and/or maintenance of interpersonal and affective
psychopathic traits. Specifically, it is possible that psychopathic
individuals tend to ignore fearful stimuli if given the opportunity to
attend to other stimuli.

In this study, we employed eye-tracking with paradigms involv-
ing the identification and passive viewing of facial expressions of
emotion, respectively, in a sample of adult male criminal offenders
to elucidate the relationship between visual processing of fearful
facial expressions and interpersonal and affective psychopathic
traits. In line with previous studies of psychopathy, we also em-
ployed a behavioral rating task of emotional valence and emotional
identification to assess the accuracy of facial identification (e.g.,
Eisenbarth, Alpers, Segre, Calogero, & Angrilli, 2008). It may be
important to not only assess visual processing of fearful faces, but
also consider behavioral accuracy and valence rating inconsisten-
cies that contribute to poorer accuracy (e.g., rating a positive face
more negatively). Specifically, we hypothesized that the severity
of interpersonal and affective psychopathic traits would be asso-
ciated with: a) fewer visual fixations to the eye region of fear faces
(relative to other facial features), b) fewer visual fixations to fear
faces (relative to faces expressing other emotions), c¢) lower rec-
ognition accuracy of fear faces, and d) lower negative valence
rating of fear faces.

Method

Participants included n» = 108 adult male inmates incarcer-
ated at a medium security prison in Wisconsin (n = 68 for the
facial emotion recognition task; n = 62 for the facial emotion
free view task). n = 22 participants completed both tasks
(approximately 12 months apart). Participants were selected
from a larger pool of participants who completed a standard
battery of personality assessments, including the Psychopathy
Checklist—Revised (PCL-R, Hare, 2003). From this larger
sample, we selected a subsample of offenders based on PCL-R
score to adequately represent low (PCL-R <21), intermediate
(PCL-R =21 and =29), and high (PCL-R =30) psychopathy
participants to complete the two eye tracking tasks.

Inmates were eligible for participation if they were between the
ages of 18 and 55, had no documented diagnosis of a psychotic
disorder or posttraumatic stress disorder, and were not currently
taking psychotropic medications. Additionally, participants were
eligible if they had a 4th grade reading level or above and scored
70 or above on a standardized measure of intelligence (Wechsler,
1981). All participants provided informed consent prior to any data
collection. Inmates were notified that participation was completely
voluntary and would have no impact on their incarceration status.
All procedures were approved by the university institutional re-
view board (Protocol No. 2014-1106). Three participants were
excluded because of outlier data with undue influence on the regres-
sion models (Cook, 1977; two for eye tracking data and one for
recognition accuracy data). An additional 10 subjects were excluded
for eye tracking errors (i.e., eye tracker malfunctioned and did not
record eye fixations) or missing data. Accordingly, the final sample
size included n = 98 participants (with » = 22 completing both
tasks). The final sample size for the facial emotion recognition task
was n = 58 (n = 17 low PCL-R, n = 19 intermediate PCL-R, n =
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22 high PCL-R). The final sample size for the facial emotion free
view task was n = 62 (n = 19 low PCL-R, n = 21 intermediate
PCL-R, n = 22 high PCL-R). Participant characteristics for both
tasks are included in Table 1.

Assessments

Psychopathy. The Psychopathy Checklist-Revised (PCL-R)
was used to assess psychopathy (Hare, 2003). The PCL-R is a
scale of 20 items rated 0—2 based on the degree to which the trait
is present. The PCL-R can be further broken into a two-factor and
a four-facet model. Factor 1 comprises the interpersonal-affective
features of psychopathy (Facet 1: interpersonal; Facet 2: affective)
whereas Factor 2 comprises the lifestyle-antisocial features of
psychopathy (Facet 3: lifestyle; Facet 4: antisocial). We computed
factor and facet scores based on published guidelines (Hare, 2003).
Trained research staff performed all clinical assessments based on
information obtained during interviews and reviews of institutional
files. Interrater reliability ratings were available for n = 9 partic-
ipants, yielding a high intraclass correlation for PCL-R total scores
(r = .98), Factor 1 scores (r = .96), and Factor 2 scores (r = .98).
These intraclass correlation values are consistent with previous
studies from our lab (Dargis, Newman, & Koenigs, 2016; Philippi
et al., 2015; Wolf et al., 2015). PCL-R scores ranged from §-39
in the facial emotion free view task, and from 8-37 in the facial
emotion recognition task.

Intelligence. Intelligence was assessed using the Wechsler
Adult Intelligence Scale—Revised (Wechsler, 1981).

Negative Affect. Negative affect was assessed using the Neg-
ative Affectivity (NA) scale of the Multidimensional Personality
Questionnaire—Brief Form (MPQ-BF; Patrick, Curtin, & Tellegen,
2002). The MPQ-BF is a 155-question, self-report measure of
personality traits. The MPQ-BF trait scales are highly correlated
with the full MPQ and are consistent with its higher order factors
(Patrick et al., 2002). The NA scale is comprised of three sub-
scales, including Stress Reaction (i.e., individual describe them-

Table 1
Participant Information
Task M (SD)
Facial emotion recognition task (n = 58)
PCL-R 23.97 (7.72)
Factor 1 9.32 (3.20)
Factor 2 12.99 (4.57)
Age 32.33 (8.26)
1Q 100.98 (11.29)
Negative Affect 46.81 (19.49)
Race % 31% AA/ 69% CA
Facial emotion free view task (n = 62)
PCL-R 24.71 (7.98)
Factor 1 10.06 (3.19)
Factor 2 12.81 (5.04)
Age 32.45(7.95)
1Q 99.27 (12.29)
Negative Affect 44.76 (16.17)
Race % 45% AA/ 55% CA

Note. CA = Caucasian; AA = African American; PCL-R = Psychop-
athy Checklist—Revised.

selves as tense, vulnerable, anxious, irritable); Aggression (i.e.,
individual describe themselves as physically aggressive, enjoy
violence and enjoy upsetting others); and Alienation (i.e., individ-
uals feel used and betrayed by others, feel pushed around and that
others will harm them).

Facial emotion recognition task. Stimuli were chosen from
the Karolinska Directed Emotional Faces set (Lundqvist, Flykt, &
Ohman, 1998). Ten male and 10 female actors, each depicting two
emotions out of happiness, sadness, anger, fear, disgust, and neu-
tral, comprised the stimuli. Face stimuli were converted to gray
scale, cropped to remove hair and ears, and matched for size and
luminance. Before beginning the task, participants were instructed
that on each trial a face would appear onscreen for several seconds,
during which time they should try to identify the emotion of the
face. Trials began with presentation of a fixation cross for 4 * 1
seconds, followed by a 3-s face presentation. Faces were presented
such that the tip of the nose appeared at the same point on the
screen as the fixation cross. After viewing the face, participants
had unlimited time to use a computer mouse to identify the
emotion from the six possibilities presented and rate the expres-
sion’s valence (“How positive or negative was that facial expres-
sion?”’) on a nine-point scale. Higher scores indicate less negative
and/or more positive ratings. Faces were not presented onscreen
during the response screens.

Facial emotion free view task. Stimuli were chosen from the
Chicago Face Database (Ma, Correll, & Wittenbrink, 2015). Six-
teen Caucasian male actors and 16 African American male actors,
each depicting happy, anger, fear, and neutral facial expressions,
comprised the stimuli. All actors appeared before a black back-
ground. Each trial consisted of one actor’s happy, anger, fear, and
neutral images located in the four quadrants of the computer
screen. Location of expressions was counterbalanced across trials,
so that each emotion category appeared equally across all four
locations. Trials began with a presentation of a fixation cross for 1
second, followed by a 10-s presentation of the four faces. Partic-
ipants were not given explicit directions for how to complete the
task, but rather, told to view the images in whatever way they
wanted. Therefore, this task did not involve a behavioral response.

Eye Tracking

Participants’ eye movements were tracked at 60 Hz with an ASL
D6 desk-mounted eye tracker (Applied Science Laboratories, Bed-
ford, MA). Participants were seated approximately 64 cm away
from the monitor. All participants underwent a nine-point calibra-
tion prior to beginning the experimental task. Head tracking soft-
ware was used to account for head movements in real time.
Fixations were defined as gaze coordinates remaining inside 1°
visual angle for 100ms or greater (Karsh & Breitenbach, 1983;
Lambert, Monty, & Hall, 1974), and identified offline using auto-
mated software.

For the facial emotion recognition task, each face stimulus was
divided into two areas of interest (AOIs) for analysis. The vertical
bounds of the “eye” AOI were just superior of the corrugator
muscle and the inferior orbit, and the horizontal bounds were the
lateral corners of each eye. The “face” AOI was a rectangle the
maximum height and width of the face stimulus.

For the facial emotion free view task, each of the four face
images in a trial (happy, anger, fear, and neutral) was identified as
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a separate AOI. The vertical and horizontal bounds of the AOI
included the entire image.

For all analyses performed on eye tracking data, individual trials
were excluded if eye tracking failed for greater than 25% of
samples during the face presentation. This threshold was set to
reduce the impact of eye tracking artifacts introduced by excessive
blinking and head movement.

Data Analyses

Multiple regression analyses were used to examine the propor-
tion of fixations made to the eye region of faces in the facial
emotion recognition task. Proportion of eye fixations was calcu-
lated by dividing the total number of fixations to the eyes by the
number of fixations made to the face (including the eyes). Multiple
regression analyses were also used to examine the relationship
between psychopathy, emotional accuracy, and emotional valence
ratings. For the facial emotion free view task, multiple regression
analyses were conducted to examine the proportion of fixations
made to each facial expression. Proportion of fixations was calcu-
lated by dividing the total number of fixations made to one facial
expression by the total number of fixations made to all four facial
expressions. All variables included in the models were mean-
centered.

For all models examining the relationships with factor scores,
both factors were included in the models, and for models exam-
ining the relationships with facet scores, all four facets were
included in the models. This was done to examine the unique
variance associated with each component of the PCL-R, as there
is evidence that the interpersonal-affective traits of psychopathy
(e.g., selfishness and callousness) show divergent relationships to
external correlates when included in the same models as the
lifestyle-antisocial features (e.g., criminality, impulsivity; Hicks &
Patrick, 2006). Race was included as a covariate in all models as
there is evidence that fixations to faces vary depending on the race
of the participant and the race of the stimulus face image (Hills &
Pake, 2013). Age, IQ, and negative affect were included as cova-
riates as each of these variables has been associated with facial
emotion processing (Ball et al., 2012; Buitelaar, van der Wees,
Swaab-Barneveld, & Gaag, 1999; Charles, Mather, & Carstensen,
2003; Kret, Denollet, Grézes, & de Gelder, 2011; Mather &
Carstensen, 2003; Short, Sonuga-Barke, Adams, & Fairchild,
2016; Vizueta, Patrick, Jiang, Thomas, & He, 2012). Additionally,
negative affect is an important factor regarding heterogeneity in
psychopathy. Studies have shown significant behavioral and per-
sonality differences in psychopathic individuals based on level of
negative affectivity (e.g., Hicks & Patrick, 2006), and there is
evidence that these differences include processing of emotional
stimuli (e.g., Kimonis, Frick, Cauffman, Goldweber, & Skeem,
2012). Finally, number of eye fixations made outside of the AOI’s
was also included as a covariate to control for the variability in eye
tracking fixations tracked across participants. Bivariate correla-
tions between these variables are included in Table 2. Descriptive
statistics regarding task performance for the sample are included in
Table 3. Our study was designed to test the a priori hypotheses
regarding Factor 1 scores and the measures of fear processing; all
other reported results are at an uncorrected threshold (p < .05) and
should therefore be interpreted as preliminary.

Table 2
Bivariate Correlations Between Study Variables

Fear face
Fear face eye Fear face recognition Negative face

Variable fixations fixations  accuracy  valence rating
PCL-R total —.02" —.18" .001" .19
Factor 1 —.14" —.09" —.06" 31
Factor 2 .08" —.21" 01" .07
Facet 1 —.20" —.12" .04* 24
Facet 2 —.01" —.01" —.18" 31
Facet 3 -.02" —.14" 10" .07
Facet 4 12" —.22F —.05" .06
Age —.10" A1 —.12" .06
Race —.21° —.004" —.07" 15
1Q 17" 24" .09* —.14
Negative Affect 16" .19* —.05" .07

Note. Fear face eye fixations pertain to the facial emotion recognition
task; fear face fixations pertain to the facial emotion free view task.
.

p < .05.

Analyses presented below are organized first by task (i.e., facial
emotion recognition or facial emotion free view) and then by
specific task performance variable (i.e., eye tracking fixations,
emotional accuracy, emotional valence rating). For each task per-
formance variable, results begin with the a priori hypothesis re-
garding the relationship between task performance and the
interpersonal-affective features of psychopathy (Factor 1). Second-
ary (nonhypothesized) relationships are then presented for Factor 2
scores, PCL-R total scores, facet scores.

Facial emotion recognition—Fixations. As hypothesized,
Factor 1 scores were negatively associated with the proportion of
fixations to the eye region of fearful faces, B = —.02, SE B = .01,
1(43) = —2.05, p = .04, AR> = .07, 95% confidence interval (CI)
[—.05, —.0004]. By contrast, Factor 2 scores were positively associ-
ated with the proportion of fixations to the eye region of fearful faces,
B = .02, SE B = .008, #(43) = 2.03, p = .04, AR*> = .06, 95% CI
[.0007, .03] (Figure 1). PCL-R total scores did not significantly relate
to the proportion of fixations to the eye region for any emotion
category (ps > .2). When controlling for all other facets, Facet 1
scores were negatively associated with the proportion of fixations to
the eye region of fearful faces, B = —.03, SE B = .01, #(40) = —2.28,
p=.03, AR? = .08, 95% CI [—.06, —.004], whereas Facet 4 scores
were positively associated with the proportion of fixations to the eye
region of fearful faces, B = .03, SE B = .01, #(40) = 2.45, p = .02,
AR? = .12, 95% CI [.003, .06]. No other factor or facet scores were
associated with the proportion of fixations to the eye region for any
other emotion category (ps > .3).

Facial emotion recognition—Accuracy. Contrary to our hy-
pothesis, Factor 1 scores were not significantly related to recog-
nition accuracy for fearful faces (p = .3). PCL-R total scores,
Factor 1 scores, and Factor 2 scores were not significantly related
to recognition accuracy any emotion category (ps > .2). However,
when controlling for other facets, there was a significant relation-
ship between Facet 2 scores and emotional accuracy for fear faces,
such that individuals with higher Facet 2 scores were significantly
less accurate at identifying fearful facial expressions, B = —.09,
SE B = .02, ((41) = —3.65, p < .001, AR* = 23, 95% CI
[—.14, —.04]. Conversely, Facet 3 scores were associated with
greater recognition accuracy for fear faces, B = .05, SE B = .02,
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Table 3
Mean Task Performance

Total sample, PCL-R = 30, PCL-R < 21,
Valence M (SD) M (SD) M (SD)

Facial emotion recognition—Proportion eye fixations

Fear .34 (.19) 35(.2D) .34 (.16)
Happy .30 (.16) 27 (.16) 36 (.14)
Neutral .34 (.19) .35 (.20) .39 (.19)
Sad 34 (.17) .34 (.19) .34 (.18)
Disgust 28 (.17) .27 (.20) 32(.14)
Facial emotion recognition—Accuracy
Fear .86 (.16) 87 (.14) .86 (.22)
Happy .99 (.01) 1.00 (0) 1.00 (0)
Neutral 94 (.13) 93 (.16) .95 (.09)
Sad 93 (.11) 92 (.11) 91 (.13)
Disgust .83 (.20) .86 (.21) .85 (.15)
Facial emotion recognition—Valence
Fear 3.14 (.80) 3.23 (.82) 3.09 (.80)
Happy 7.65 (.86) 7.58 (.86) 7.64 (.95)
Neutral 4.99 (.20) 4.98 (.20) 5.00 (.17)
Sad 3.09 (.85) 3.37 (.73) 3.01 (.79)
Disgust 2.68 (.97) 2.94 (.56) 2.39 (.90)
Facial emotion free view—Proportion fixations
Fear 25 (.04) .24 (.04) .26 (.05)
Happy 23 (.14) .24 (.04) .22 (.04)
Neutral .24 (.06) .26 (.09) .23 (.04)
Anger .28 (.08) .25 (.06) .29 (.08)

Note. PCL-R = Psychopathy Checklist—Revised.

#(41) =3.17,p < .01, AR* = .17,95% CI [.02, .08]. Accuracy was
not significantly associated with proportion of fixations to the eyes
of fear faces (p = .3).

Facial emotion recognition—Valence. Contrary to our hy-
pothesis, Factor 1 scores were not significantly related to valence
ratings for fearful faces (p = .1). PCL-R total scores, factor scores,
and facet scores did not relate to valence ratings for fear faces
(ps > .1). However, PCL-R total scores were significantly related
to higher (less negative) valence ratings for disgust faces, B = .04,
SE B = .01, #51) = 2.65,p = .01, AR*> = .11, 95% CI [.009, .07].
Factor 1 scores, when controlling for Factor 2 scores, were asso-
ciated with higher (less negative) valence ratings for sad faces,
B = .14,SE B = .04, 1(51) = 3.48, p = .001, AR*> = .18, 95% CI
[.02, .21], and disgust faces, B = .12, SE B = .04, #(51) = 3.13,
p < .01, AR? = .15, 95% CI [.04, .2]. Facet 1 scores, when
controlling for all other facet scores, were significantly associated
with higher valence ratings for both sad, B = .14, SE B = .06,
#(41) = 2.49, p < .02, AR* = .10, 95% CI [.03, .25], and disgust
faces, B = .12, SE B = .06, t(41) = 2.08, p = .04, AR*> = .07, 95%
CI [.004, .23].

Facial emotion free view. Contrary to our hypothesis, Factor
1 scores were not significantly related to the proportion of fixa-
tions to fearful faces, when compared with other facial expressions
(p = .9). However, PCL-R total scores were associated with a
smaller proportion of fixations to fearful faces when compared
with the other facial expressions, B = —.001, SE B = .001,
#(49) = —2.08, p = .04, AR*> = .07, 95% CI [—.003, —2.06].
Factor 2 and facet scores were not related to proportion of fixations

to fearful faces (ps > .4). PCL-R scores, factor, and facet scores
were not related to fixations to happy, neutral or anger faces (ps >
.09).

Discussion

In this study, we tested the relationship between the interpersonal-
affective traits of psychopathy and processing of fearful faces. In
support of our main hypothesis, we found that PCL-R Factor 1 scores,
which index the interpersonal-affective traits of psychopathy, signif-
icantly related to fewer fixations to the eyes of fear faces. This finding
reveals a potential mechanism for a subset of the execrable traits
exhibited by psychopathic individuals.

Although fewer fixations to the eye regions of faces has been
proposed as a mechanism by which individuals high in psychop-
athy experience blunted affect and impaired empathic processing
(e.g., Dadds et al., 2008), this effect in our sample was driven
particularly by the interpersonal (Facet 1) features of psychopathy
(e.g., charm, grandiosity), rather than the affective (Facet 2) fea-
tures of psychopathy (e.g., callousness, shallow affect). Interest-
ingly, autism, too, has been linked to impaired empathic process-
ing and fewer fixations to the eyes of faces; a finding that has also
been proposed as a mechanism contributing to the empathy deficits
demonstrated by children and adults with autism (Dapretto et al.,
2006; Spezio, Adolphs, Hurley, & Piven, 2007). Despite these
proposals within the autism literature, there is evidence to suggest
that deficient eye fixations among autistic children may be more
closely related to impaired interpersonal functioning, rather than
empathic processing (Klin, Jones, Schultz, Volkmar, & Cohen,
2002; Speer, Cook, McMahon, & Clark, 2007). For instance,
Jones, Carr, and Klin (2008) reported that reduced fixations on the
eyes by young children with autism was significantly related to
level of social impairment. The authors suggested that early defi-
cits in making eye fixations to faces may adversely affect social
development. As the current study reported a significant inverse
relationship between the interpersonal (Facet 1) features of psy-
chopathy and fixation to the eyes, it is plausible that failure to

Fear Eye Fixation Proportion

2 4 6 8 10 12 14 16 2 4 6 8 10 12 14 16 18

Factor 1 Score Factor 2 Score

Figure 1. Relationships between Psychopathy Checklist—Revised
(PCL-R) factor scores and proportion of fixations to the eye region of fear
faces. Left panel: Factor 1 scores are associated with reduced proportion of
fixations to the eyes of fear faces. Right panel: Factor 2 scores are
associated with increased proportion of fixations to the eyes of fear faces.
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attend to the eyes of others engenders the abnormal socialization
often displayed by psychopathic individuals (e.g., ability to lie
pathologically, with little concern for potential social conse-
quences). This is not to suggest, of course, that psychopathic and
autistic individuals show similar interpersonal function, but rather
to highlight that the current findings support the connection be-
tween attending to the eyes of faces and social functioning.

Despite the significant association between eye fixations to
fearful faces and interpersonal (Facet 1) psychopathic traits, we
found that the affective features of psychopathy (Facet 2) were
significantly related to poorer recognition of fear faces. Indeed,
this relationship between Facet 2 and fear recognition accuracy
was the strongest statistical association in the study. The observed
dissociation within Factor 1 traits (i.e., reduced eye fixations to
fearful faces associated with Facet 1, but reduced fear recognition
accuracy associated with Facet 2) suggests different etiological
mechanisms for these subsets of psychopathic traits. Moreover, the
lack of a significant relationship between eye fixations and recog-
nition accuracy for fearful faces further supports the dissociability
of these functions. It is also worth noting that fear deficits have
been documented independently of overt attention to the fearful
stimuli (Sylvers et al., 2011; Brislin et al., 2017).

Contrary to our hypothesis, Factor 1 scores were not related to
recognition accuracy for fearful faces. Although various studies
have shown deficient fear face recognition among psychopathic
individuals (e.g., R. Blair et al., 2004; R. J. R. Blair et al., 2005;
R. J. R. Blair et al., 2001), there are several examples within the
literature in which psychopathy was not associated with reduced
recognition accuracy (Gillespie et al., 2015; Glass & Newman,
2006; Pajer, Leininger, & Gardner, 2010). Notably, Gillespie et al.
(2015) also found reduced eye fixations to fear faces, but intact
fear face recognition, among nonincarcerated men with psycho-
pathic traits. The authors suggested that the subclinical nature of
their sample may have explained this discrepancy, though we
report similar findings within a sample of incarcerated men with
pathologically high levels of psychopathy. It is possible that re-
duced attention to the eyes of faces results in impaired recognition
early in development (e.g., Dadds et al., 2008; Dadds et al., 2006),
but by adulthood psychopathic individuals have improved their
ability to recognize stereotypical expressions of fear, despite per-
sistent abnormalities in fixation patterns. Relatedly, methodologi-
cal differences between studies may account for these differences
in recognition accuracy findings, as some studies that report im-
paired facial emotion recognition have utilized more difficult task
stimuli (e.g., morphing emotion faces; R. Blair et al., 2004),
compared with the high-intensity, stereotyped expressions that we
used in this study.

Beyond fear face eye fixations, we also found that PCL-R Total
scores were significantly related to fewer fixations to fear faces
compared with other faces during the Free View task. In other
words, when given no specific direction, individuals high in psy-
chopathy tend to ignore fearful faces. It is plausible that incarcer-
ated psychopathic offenders with particularly extensive criminal
records are more likely to encounter fearful expressions through-
out their lifetime via the perpetration of violence and other callous
acts. Accordingly, it is plausible that a tendency not to attend to
fear faces may be one mechanism by which individuals with
psychopathic traits are prone to repeatedly commit such offenses.
Alternatively, it is possible that individuals with more callous and

violent behavior habituate to fearful faces, and thus these stimuli
capture less of their attention during laboratory task experiments
(Breiter et al., 1996; Lloyd, Medina, Hawk, Fosco, & Richards,
2014). The cross-sectional nature of the current study precludes
any direct evidence regarding causality of these relationships.

In addition to the hypothesized results regarding Factor 1 scores
and fearful faces, exploratory supplemental analyses associated
psychopathic traits with more widespread abnormalities across
facial emotions. Specifically, PCL-R Total scores were signifi-
cantly related to less negative valence ratings of disgust and sad
faces, though this was predominately driven by Factor 1 and Facet
1. Impairments in processing a variety of emotions have been
previously demonstrated among psychopathic individuals (Dawel
et al., 2012; Dolan & Fullam, 2006; Eisenbarth et al., 2008;
Hastings, Tangney, & Stuewig, 2008; Pera-Guardiola et al., 2016).
Because these findings regarding emotions other than fear from the
present study were not hypothesized and uncorrected for multiple
comparisons, we believe they would need to be replicated before
being interpreted as support for a broader emotion impairment.

In sum, the current study provides novel eye-tracking data from
adult offenders linking interpersonal psychopathic traits with re-
duced fixations to the eye region of fearful faces. Gaining a better
understanding of the way in which psychopathic offenders attend
to the emotions of others has important treatment implications, as
facilitating attention to emotion may be one method for improving
deficient social and affective function among high psychopathy
individuals (e.g., Baskin-Sommers, Curtin, & Newman, 2015).

References

Adolphs, R., Gosselin, F., Buchanan, T. W., Tranel, D., Schyns, P., &
Damasio, A. R. (2005, January 6). A mechanism for impaired fear
recognition after amygdala damage. Nature, 433, 68—72. http://dx.doi
.org/10.1038/nature03086

Ball, T. M., Sullivan, S., Flagan, T., Hitchcock, C. A., Simmons, A.,
Paulus, M. P., & Stein, M. B. (2012). Selective effects of social anxiety,
anxiety sensitivity, and negative affectivity on the neural bases of
emotional face processing. Neurolmage, 59, 1879—1887. http://dx.doi
.org/10.1016/j.neuroimage.2011.08.074

Baskin-Sommers, A. R., Curtin, J. J., & Newman, J. P. (2015). Altering the
cognitive-affective dysfunctions of psychopathic and externalizing of-
fender subtypes with cognitive remediation. Clinical Psychological Sci-
ence, 3, 45-57. http://dx.doi.org/10.1177/2167702614560744

Beevers, C. G., Lee, H.-J., Wells, T. T., Ellis, A. J., & Telch, M. J. (2011).
Association of predeployment gaze bias for emotion stimuli with later
symptoms of PTSD and depression in soldiers deployed in Iraq. The
American Journal of Psychiatry, 168, 735-741. http://dx.doi.org/10.1176/
appi.ajp.2011.10091309

Blair, R., Mitchell, D., Peschardt, K., Colledge, E., Leonard, R., Shine, J.,
... Perrett, D. (2004). Reduced sensitivity to others’ fearful expressions
in psychopathic individuals. Personality and Individual Differences, 37,
1111-1122. http://dx.doi.org/10.1016/j.paid.2003.10.008

Blair, R. J. R., Budhani, S., Colledge, E., & Scott, S. (2005). Deafness
to fear in boys with psychopathic tendencies. Journal of Child
Psychology and Psychiatry, 46, 327-336. http://dx.doi.org/10.1111/
j-1469-7610.2004.00356.x

Blair, R. J. R., Colledge, E., Murray, L., & Mitchell, D. G. (2001). A
selective impairment in the processing of sad and fearful expressions in
children with psychopathic tendencies. Journal of Abnormal Child Psy-
chology, 29, 491-498. http://dx.doi.org/10.1023/A:1012225108281


http://dx.doi.org/10.1038/nature03086
http://dx.doi.org/10.1038/nature03086
http://dx.doi.org/10.1016/j.neuroimage.2011.08.074
http://dx.doi.org/10.1016/j.neuroimage.2011.08.074
http://dx.doi.org/10.1177/2167702614560744
http://dx.doi.org/10.1176/appi.ajp.2011.10091309
http://dx.doi.org/10.1176/appi.ajp.2011.10091309
http://dx.doi.org/10.1016/j.paid.2003.10.008
http://dx.doi.org/10.1111/j.1469-7610.2004.00356.x
http://dx.doi.org/10.1111/j.1469-7610.2004.00356.x
http://dx.doi.org/10.1023/A:1012225108281

n or one of its allied publishers.

ghted by the American Psychological Associa

This document is copyri
This article is intended solely for the personal use of the individual user anc

is not to be disseminated broadly.

PSYCHOPATHY AND FEAR FACE PROCESSING 49

Boll, S., & Gamer, M. (2016). Psychopathic traits affect the visual explo-
ration of facial expressions. Biological Psychology, 117, 194-201.
http://dx.doi.org/10.1016/j.biopsycho.2016.03.010

Breiter, H. C., Etcoff, N. L., Whalen, P. J., Kennedy, W. A., Rauch, S. L.,
Buckner, R. L., ... Rosen, B. R. (1996). Response and habituation of the
human amygdala during visual processing of facial expression. Neuron,
17, 875-887. http://dx.doi.org/10.1016/S0896-6273(00)80219-6

Brislin, S. J., Yancey, J. R., Perkins, E. R., Palumbo, I. M., Drislane, L. E.,
Salekin, R. T, . . . Patrick, C. J. (2017). Callousness and affective face
processing in adults: Behavioral and brain-potential indicators. Person-
ality Disorders: Theory, Research, and Treatment. Advance online
publication. http://dx.doi.org/10.1037/per0000235

Buitelaar, J. K., van der Wees, M., Swaab-Barneveld, H., & van der Gaag,
R. J. (1999). Verbal memory and Performance 1Q predict theory of mind
and emotion recognition ability in children with autistic spectrum dis-
orders and in psychiatric control children. Journal of Child Psychology
and Psychiatry, 40, 869-881. http://dx.doi.org/10.1111/1469-7610
.00505

Charles, S. T., Mather, M., & Carstensen, L. L. (2003). Aging and emo-
tional memory: The forgettable nature of negative images for older
adults. Journal of Experimental Psychology: General, 132, 310-324.
http://dx.doi.org/10.1037/0096-3445.132.2.310

Cook, R. D. (1977). Detection of influential observation in linear regres-
sion. Technometrics, 19, 15-18.

Dadds, M. R., El Masry, Y., Wimalaweera, S., & Guastella, A. J. (2008).
Reduced eye gaze explains “fear blindness” in childhood psychopathic
traits. Journal of the American Academy of Child & Adolescent Psychi-
atry, 47, 455-463. http://dx.doi.org/10.1097/CHIL.Ob013e31816407f1

Dadds, M. R., Perry, Y., Hawes, D. J., Merz, S., Riddell, A. C., Haines,
D. J., . .. Abeygunawardane, A. I. (2006). Attention to the eyes and
fear-recognition deficits in child psychopathy. The British Journal of
Psychiatry, 189, 280-281. http://dx.doi.org/10.1192/bjp.bp.105.018150

Dapretto, M., Davies, M. S., Pfeifer, J. H., Scott, A. A., Sigman, M.,
Bookheimer, S. Y., & Tacoboni, M. (2006). Understanding emotions in
others: Mirror neuron dysfunction in children with autism spectrum disor-
ders. Nature Neuroscience, 9, 28-30. http://dx.doi.org/10.1038/nn1611

Dargis, M., Newman, J., & Koenigs, M. (2016). Clarifying the Link
Between Childhood Abuse History and Psychopathic Traits in Adult
Criminal Offenders. Personality Disorders s, 7, 221-228.

Dawel, A., O’Kearney, R., McKone, E., & Palermo, R. (2012). Not just
fear and sadness: Meta-analytic evidence of pervasive emotion recog-
nition deficits for facial and vocal expressions in psychopathy. Neuro-
science and Biobehavioral Reviews, 36, 2288-2304. http://dx.doi.org/
10.1016/j.neubiorev.2012.08.006

Decety, J., Skelly, L., Yoder, K. J., & Kiehl, K. A. (2014). Neural processing
of dynamic emotional facial expressions in psychopaths. Social Neurosci-
ence, 9, 36—49. http://dx.doi.org/10.1080/17470919.2013.866905

Dolan, M., & Fullam, R. (2006). Face affect recognition deficits in personality-
disordered offenders: Association with psychopathy. Psychological Medi-
cine, 36, 1563—1569. http://dx.doi.org/10.1017/S0033291706008634

Duque, A., & Vizquez, C. (2015). Double attention bias for positive and
negative emotional faces in clinical depression: Evidence from an eye-
tracking study. Journal of Behavior Therapy and Experimental Psychi-
atry, 46, 107-114. http://dx.doi.org/10.1016/j.jbtep.2014.09.005

Eisenbarth, H., Alpers, G. W., Segre, D., Calogero, A., & Angrilli, A.
(2008). Categorization and evaluation of emotional faces in psycho-
pathic women. Psychiatry Research, 159(1-2), 189-195. http://dx.doi
.org/10.1016/j.psychres.2007.09.001

Fairchild, G., Van Goozen, S. H., Calder, A. J., Stollery, S. J., & Goodyer,
1. M. (2009). Deficits in facial expression recognition in male adoles-
cents with early-onset or adolescence-onset conduct disorder. Journal of
Child Psychology and Psychiatry, 50, 627-636. http://dx.doi.org/10
1111/5.1469-7610.2008.02020.x

Gillespie, S. M., Rotshtein, P., Wells, L. J., Beech, A. R., & Mitchell, I. J.
(2015). Psychopathic traits are associated with reduced attention to the
eyes of emotional faces among adult male non-offenders. Frontiers in
Human Neuroscience, 9, 552. http://dx.doi.org/10.3389/fnhum.2015
.00552

Glass, S. J.,, & Newman, J. P. (2006). Recognition of facial affect in
psychopathic offenders. Journal of Abnormal Psychology, 115, 815-
820. http://dx.doi.org/10.1037/0021-843X.115.4.815

Hare, R. D. (1996). Psychopathy a clinical construct whose time has come.
Criminal Justice and Behavior, 23, 25-54. http://dx.doi.org/10.1177/
0093854896023001004

Hare, R. D. (2003). Hare Psychopathy Checklist (Revised 2nd ed.). To-
ronto, Ontario, Canada: Multi-Health Systems.

Hastings, M. E., Tangney, J. P., & Stuewig, J. (2008). Psychopathy and
identification of facial expressions of emotion. Personality and Individ-
ual Differences, 44, 1474-1483. http://dx.doi.org/10.1016/j.paid.2008
.01.004

Herpertz, S. C., Werth, U., Lukas, G., Qunaibi, M., Schuerkens, A., Kunert,
H.J., ... Sass, H. (2001). Emotion in criminal offenders with psychop-
athy and borderline personality disorder. Archives of General Psychia-
try, 58, 737-745. http://dx.doi.org/10.1001/archpsyc.58.8.737

Hicks, B., & Patrick, C. (2006). Psychopathy and negative affectivity:
Analyses of suppressor effects reveal distinct relations with trait anxiety,
depression, fearfulness, and anger-hostility. Journal of Abnormal Psy-
chology, 115, 276-287. http://dx.doi.org/10.1037/0021-843X.115.2.276

Hills, P. J., & Pake, J. M. (2013). Eye-tracking the own-race bias in face
recognition: Revealing the perceptual and socio-cognitive mechanisms.
Cognition, 129, 586-597. http://dx.doi.org/10.1016/j.cognition.2013.08
012

Iria, C., & Barbosa, F. (2009). Perception of facial expressions of fear:
Comparative research with criminal and non-criminal psychopaths.
Journal of Forensic Psychiatry & Psychology, 20, 66-73. http://dx.doi
.org/10.1080/14789940802214218

Jones, A. P., Laurens, K. R., Herba, C. M., Barker, G. J., & Viding, E.
(2009). Amygdala hypoactivity to fearful faces in boys with conduct
problems and callous-unemotional traits. The American Journal of Psy-
chiatry, 166, 95-102. http://dx.doi.org/10.1176/appi.ajp.2008.07071050

Jones, W., Carr, K., & Klin, A. (2008). Absence of preferential looking to
the eyes of approaching adults predicts level of social disability in
2-year-old toddlers with autism spectrum disorder. Archives of General
Psychiatry, 65, 946-954. http://dx.doi.org/10.1001/archpsyc.65.8.946

Karsh, R., & Breitenbach, F. W. (1983). Looking at looking: The amor-
phous fixation measure. In R. Groner, C. Menz, D. F. Fisher, & R. A.
Monty (Eds.), Eye movements and psychological functions: Interna-
tional views (pp. 53—64). Hillsdale, NJ: Erlbaum.

Kellough, J. L., Beevers, C. G., Ellis, A. J., & Wells, T. T. (2008). Time
course of selective attention in clinically depressed young adults: An eye
tracking study. Behaviour Research and Therapy, 46, 1238—1243. http://
dx.doi.org/10.1016/j.brat.2008.07.004

Kimble, M. O., Fleming, K., Bandy, C., Kim, J., & Zambetti, A. (2010).
Eye tracking and visual attention to threating stimuli in veterans of the
Iraq war. Journal of Anxiety Disorders, 24, 293-299. http://dx.doi.org/
10.1016/j.janxdis.2009.12.006

Kimonis, E. R., Frick, P. J., Cauffman, E., Goldweber, A., & Skeem, J.
(2012). Primary and secondary variants of juvenile psychopathy differ in
emotional processing. Development and Psychopathology, 24, 1091—
1103. http://dx.doi.org/10.1017/S0954579412000557

Klin, A., Jones, W., Schultz, R., Volkmar, F., & Cohen, D. (2002). Visual
fixation patterns during viewing of naturalistic social situations as pre-
dictors of social competence in individuals with autism. Archives of
General Psychiatry, 59, 809—816. http://dx.doi.org/10.1001/archpsyc
.59.9.809

Kret, M. E., Denollet, J., Grezes, J., & de Gelder, B. (2011). The role of
negative affectivity and social inhibition in perceiving social threat: An


http://dx.doi.org/10.1016/j.biopsycho.2016.03.010
http://dx.doi.org/10.1016/S0896-6273%2800%2980219-6
http://dx.doi.org/10.1037/per0000235
http://dx.doi.org/10.1111/1469-7610.00505
http://dx.doi.org/10.1111/1469-7610.00505
http://dx.doi.org/10.1037/0096-3445.132.2.310
http://dx.doi.org/10.1097/CHI.0b013e31816407f1
http://dx.doi.org/10.1192/bjp.bp.105.018150
http://dx.doi.org/10.1038/nn1611
http://dx.doi.org/10.1016/j.neubiorev.2012.08.006
http://dx.doi.org/10.1016/j.neubiorev.2012.08.006
http://dx.doi.org/10.1080/17470919.2013.866905
http://dx.doi.org/10.1017/S0033291706008634
http://dx.doi.org/10.1016/j.jbtep.2014.09.005
http://dx.doi.org/10.1016/j.psychres.2007.09.001
http://dx.doi.org/10.1016/j.psychres.2007.09.001
http://dx.doi.org/10.1111/j.1469-7610.2008.02020.x
http://dx.doi.org/10.1111/j.1469-7610.2008.02020.x
http://dx.doi.org/10.3389/fnhum.2015.00552
http://dx.doi.org/10.3389/fnhum.2015.00552
http://dx.doi.org/10.1037/0021-843X.115.4.815
http://dx.doi.org/10.1177/0093854896023001004
http://dx.doi.org/10.1177/0093854896023001004
http://dx.doi.org/10.1016/j.paid.2008.01.004
http://dx.doi.org/10.1016/j.paid.2008.01.004
http://dx.doi.org/10.1001/archpsyc.58.8.737
http://dx.doi.org/10.1037/0021-843X.115.2.276
http://dx.doi.org/10.1016/j.cognition.2013.08.012
http://dx.doi.org/10.1016/j.cognition.2013.08.012
http://dx.doi.org/10.1080/14789940802214218
http://dx.doi.org/10.1080/14789940802214218
http://dx.doi.org/10.1176/appi.ajp.2008.07071050
http://dx.doi.org/10.1001/archpsyc.65.8.946
http://dx.doi.org/10.1016/j.brat.2008.07.004
http://dx.doi.org/10.1016/j.brat.2008.07.004
http://dx.doi.org/10.1016/j.janxdis.2009.12.006
http://dx.doi.org/10.1016/j.janxdis.2009.12.006
http://dx.doi.org/10.1017/S0954579412000557
http://dx.doi.org/10.1001/archpsyc.59.9.809
http://dx.doi.org/10.1001/archpsyc.59.9.809

n or one of its allied publishers.
is not to be disseminated broadly.

ghted by the American Psychological Associa

This document is copyri
This article is intended solely for the personal use of the individual user anc

50 DARGIS, WOLF, AND KOENIGS

fMRI study. Neuropsychologia, 49, 1187-1193. http://dx.doi.org/10
.1016/j.neuropsychologia.2011.02.007

Lambert, R. H., Monty, R. A., & Hall, R. J. (1974). High-speed data
processing and unobtrusive monitoring of eye movements. Behavior
Research Methods and Instrumentation, 6, 525-530. http://dx.doi.org/
10.3758/BF03201340

Leist, T., & Dadds, M. R. (2009). Adolescents’ ability to read different
emotional faces relates to their history of maltreatment and type of
psychopathology. Clinical Child Psychology and Psychiatry, 14, 237—
250. http://dx.doi.org/10.1177/1359104508100887

Leyman, L., De Raedt, R., Vaeyens, R., & Philippaerts, R. M. (2011).
Attention for emotional facial expressions in dysphoria: An eye-
movement registration study. Cognition and Emotion, 25, 111-120.
http://dx.doi.org/10.1080/02699931003593827

Lloyd, D., Medina, D., Hawk, L., Fosco, W., & Richards, J. (2014).
Habituation of reinforcer effectiveness. Frontiers in Integrative Neuro-
science, 7, 107.

Lundgqvist, D., Flykt, A., & Ohman, A. (1998). The Karolinska Directed
Emotional Faces—KDEF [CD ROM]: Solna, Sweden, Department of
Clinical Neuroscience, Psychology Section, Karolinska Institutet.

Ma, D. S., Correll, J., & Wittenbrink, B. (2015). The Chicago face database:
A free stimulus set of faces and norming data. Behavior Research Methods,
47, 1122-1135. http://dx.doi.org/10.3758/s13428-014-0532-5

Marsh, A. A., Finger, E. C., Mitchell, D. G., Reid, M. E., Sims, C., Kosson,
D. S., . .. Blair, R. J. (2008). Reduced amygdala response to fearful
expressions in children and adolescents with callous-unemotional traits
and disruptive behavior disorders. The American Journal of Psychiatry,
165, 712-720. http://dx.doi.org/10.1176/appi.ajp.2007.07071145

Mather, M., & Carstensen, L. L. (2003). Aging and attentional biases for
emotional faces. Psychological Science, 14, 409—415. http://dx.doi.org/
10.1111/1467-9280.01455

Montagne, B., van Honk, J., Kessels, R. P., Frigerio, E., Burt, M., van
Zandvoort, M. J., . . . de Haan, E. H. (2005). Reduced efficiency in
recognising fear in subjects scoring high on psychopathic personality
characteristics. Personality and Individual Differences, 38, 5-11. http://
dx.doi.org/10.1016/j.paid.2004.02.008

Muiioz, L. C. (2009). Callous-unemotional traits are related to combined
deficits in recognizing afraid faces and body poses. Journal of the
American Academy of Child & Adolescent Psychiatry, 48, 554-562.
http://dx.doi.org/10.1097/CHI.0b013e31819¢2419

Pajer, K., Leininger, L., & Gardner, W. (2010). Recognition of facial affect
in girls with conduct disorder. Psychiatry Research, 175, 244-251.
http://dx.doi.org/10.1016/j.psychres.2009.06.003

Patrick, C. J., Curtin, J. J., & Tellegen, A. (2002). Development and
validation of a brief form of the Multidimensional Personality Ques-
tionnaire. Psychological Assessment, 14, 150—163. http://dx.doi.org/
10.1037/1040-3590.14.2.150

Pera-Guardiola, V., Contreras-Rodriguez, O., Batalla, 1., Kosson, D.,
Menchén, J. M., Pifarré, J., . . . Soriano-Mas, C. (2016). Brain structural
correlates of emotion recognition in psychopaths. PLOS ONE, 11,
e0149807. http://dx.doi.org/10.1371/journal.pone.0149807

Philippi, C. L., Pujara, M. S., Motzkin, J. C., Newman, J., Kiehl, K. A., &
Koenigs, M. (2015). Altered resting-state functional connectivity in
cortical networks in psychopathy. The Journal of Neuroscience, 35,
6068—6078. http://dx.doi.org/10.1523/INEUROSCIL.5010-14.2015

Schofield, C. A., Johnson, A. L., Inhoff, A. W., & Coles, M. E. (2012).
Social anxiety and difficulty disengaging threat: Evidence from eye-
tracking. Cognition and Emotion, 26, 300-311. http://dx.doi.org/10
.1080/02699931.2011.602050

Shechner, T., Jarcho, J. M., Britton, J. C., Leibenluft, E., Pine, D. S., &
Nelson, E. E. (2013). Attention bias of anxious youth during extended
exposure of emotional face pairs: An eye-tracking study. Depression and
Anxiety, 30, 14-21. http://dx.doi.org/10.1002/da.21986

Short, R. M., Sonuga-Barke, E. J., Adams, W. J., & Fairchild, G. (2016).
Does comorbid anxiety counteract emotion recognition deficits in con-
duct disorder? Journal of Child Psychology and Psychiatry, 57, 917—
926. http://dx.doi.org/10.1111/jcpp.12544

Speer, L. L., Cook, A. E., McMahon, W. M., & Clark, E. (2007). Face
processing in children with autism: Effects of stimulus contents and
type. Autism, 11, 265-277. http://dx.doi.org/10.1177/136236130707
6925

Spezio, M. L., Adolphs, R., Hurley, R. S., & Piven, J. (2007). Abnormal
use of facial information in high-functioning autism. Journal of Autism
and Developmental Disorders, 37, 929-939. http://dx.doi.org/10.1007/
s10803-006-0232-9

Stevens, D., Charman, T., & Blair, R. J. (2001). Recognition of emotion in
facial expressions and vocal tones in children with psychopathic tenden-
cies. The Journal of Genetic Psychology: Research and Theory on
Human Development, 162, 201-211. http://dx.doi.org/10.1080/0022
1320109597961

Sylvers, P. D., Brennan, P. A., & Lilienfeld, S. O. (2011). Psychopathic
traits and preattentive threat processing in children: A novel test of the
fearlessness hypothesis. Psychological Science, 22, 1280—-1287. http://
dx.doi.org/10.1177/0956797611420730

Viding, E., Sebastian, C. L., Dadds, M. R., Lockwood, P. L., Cecil, C. A.,
De Brito, S. A., & McCrory, E. J. (2012). Amygdala response to
preattentive masked fear in children with conduct problems: The role of
callous-unemotional traits. The American Journal of Psychiatry, 169,
1109-1116. http://dx.doi.org/10.1176/appi.ajp.2012.12020191

Vizueta, N., Patrick, C. J., Jiang, Y., Thomas, K. M., & He, S. (2012).
Dispositional fear, negative affectivity, and neuroimaging response to
visually suppressed emotional faces. Neurolmage, 59, 761-771. http://
dx.doi.org/10.1016/j.neuroimage.2011.07.015

Wechsler, D. (1981). Wechsler Adult Intelligence Scale—Revised. San
Antonio, TX: Psychological Corporation.

Wolf, R. C., Pujara, M. S., Motzkin, J. C., Newman, J. P., Kiehl, K. A,
Decety, J., . . . Koenigs, M. (2015). Interpersonal traits of psychopathy
linked to reduced integrity of the uncinate fasciculus. Human Brain
Mapping, 36, 4202—-4209. http://dx.doi.org/10.1002/hbm.22911

Received April 12, 2017
Revision received September 15, 2017
Accepted September 27, 2017 ®


http://dx.doi.org/10.1016/j.neuropsychologia.2011.02.007
http://dx.doi.org/10.1016/j.neuropsychologia.2011.02.007
http://dx.doi.org/10.3758/BF03201340
http://dx.doi.org/10.3758/BF03201340
http://dx.doi.org/10.1177/1359104508100887
http://dx.doi.org/10.1080/02699931003593827
http://dx.doi.org/10.3758/s13428-014-0532-5
http://dx.doi.org/10.1176/appi.ajp.2007.07071145
http://dx.doi.org/10.1111/1467-9280.01455
http://dx.doi.org/10.1111/1467-9280.01455
http://dx.doi.org/10.1016/j.paid.2004.02.008
http://dx.doi.org/10.1016/j.paid.2004.02.008
http://dx.doi.org/10.1097/CHI.0b013e31819c2419
http://dx.doi.org/10.1016/j.psychres.2009.06.003
http://dx.doi.org/10.1037/1040-3590.14.2.150
http://dx.doi.org/10.1037/1040-3590.14.2.150
http://dx.doi.org/10.1371/journal.pone.0149807
http://dx.doi.org/10.1523/JNEUROSCI.5010-14.2015
http://dx.doi.org/10.1080/02699931.2011.602050
http://dx.doi.org/10.1080/02699931.2011.602050
http://dx.doi.org/10.1002/da.21986
http://dx.doi.org/10.1111/jcpp.12544
http://dx.doi.org/10.1177/1362361307076925
http://dx.doi.org/10.1177/1362361307076925
http://dx.doi.org/10.1007/s10803-006-0232-9
http://dx.doi.org/10.1007/s10803-006-0232-9
http://dx.doi.org/10.1080/00221320109597961
http://dx.doi.org/10.1080/00221320109597961
http://dx.doi.org/10.1177/0956797611420730
http://dx.doi.org/10.1177/0956797611420730
http://dx.doi.org/10.1176/appi.ajp.2012.12020191
http://dx.doi.org/10.1016/j.neuroimage.2011.07.015
http://dx.doi.org/10.1016/j.neuroimage.2011.07.015
http://dx.doi.org/10.1002/hbm.22911

	Psychopathic Traits Are Associated With Reduced Fixations to the Eye Region of Fearful Faces
	Method
	Assessments
	Psychopathy
	Intelligence
	Negative Affect
	Facial emotion recognition task
	Facial emotion free view task

	Eye Tracking
	Data Analyses
	Facial emotion recognition—Fixations
	Facial emotion recognition—Accuracy
	Facial emotion recognition—Valence
	Facial emotion free view


	Discussion
	References


