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a b s t r a c t
A problem in the processing of emotions has long been thought to be strongly associated with the aetiology and maintenance of personality disorders. Previous research has demonstrated a hyposensitivity to
the faces expressing fear in those high on the traits of psychopathy, while patients with BPD have been
shown to be hypersensitive to expressions in general. However, many previous studies could be
explained by a bias in reporting particular expressions rather than a change in sensitivity to these expressions. Using two tasks, the present study examined both the detection and the recognition of four emotional expressions (anger, happy, sad, and fear) in a community sample of males and females. Measures of
self-reported psychopathy and Borderline Personality traits were administered. The results showed
marked gender differences. Psychopathy was negatively related to performance in both the detection
and recognition of fear, but only for males. Borderline Personality traits were positively related to overall
performance in the recognitions task, but only for females. The results suggest strong differences in the
role that emotional processing might play between the genders.
Ó 2012 Elsevier Ltd. All rights reserved.

1. Introduction
A problem in the processing of emotions has long been thought
to be strongly associated, or even causal, to the aetiology and
maintenance of Personality Disorders. In some individuals there
appears to be a hypersensitivity or over-reaction to emotional
material, and this is often found in those with a diagnosis of Borderline Personality Disorder (BPD). On the other hand, some individuals appear to have a hyposensitivity or under-reaction to
emotional material and are described as cold or callous. These features are often associated with a diagnosis of psychopathy (Hare,
2003).
One particular stimulus, the human face, is of obvious interest
as dysfunction in the ability to read expressions would lead to
problems in social interactions that are the hallmark of Personality
Disorders.

1.1. Psychopathy and facial affect recognition
Several studies have suggested that psychopaths have a deﬁcit
in recognizing expressions of fear and/or sadness (e.g., Blair et al.,
2004). However, many others ﬁnd a more general deﬁcit (e.g., Hastings, Tangney, & Stuewig, 2008), or ﬁnd deﬁcits for other expres⇑ Corresponding author. Tel.: +44 29 20874937.
E-mail address: snowden@cardiff.ac.uk (R.J. Snowden).
0191-8869/$ - see front matter Ó 2012 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.paid.2012.08.007

sions such as disgust (Kosson, Suchy, Mayer, & Libby, 2002), do not
ﬁnd any deﬁcits (e.g., Glass & Newman, 2006), or even ﬁnd enhanced abilities in adults (Habel, Kuhn, Salloum, Devos, & Schneider, 2002) and boys with callus/unemotional traits (Woodworth &
Waschbusch, 2008). Recent attempts at meta-analysis appear to
support the notion that problems in the recognition of the emotions of fear and sadness are associated with psychopathy (Marsh
& Blair, 2008; Wilson, Juodis, & Porter, 2011). To date, very few
studies have considered possible gender differences in psychopathy and facial affect recognition (see Eisenbarth, Alpers, Segre,
Calogero, & Angrilli, 2008). Given the increasing evidence of gender
differences in the expression of psychopathy (e.g., O’Leary, Taylor,
& Eckel, 2010) this is an area that needs addressing.

1.2. Borderline personality and facial affect recognition
As BPD is characterised by interpersonal dysfunction, BPD may
have impaired perception of emotional expressions. Levine, Marziali, and Hood (1997) showed that BPD patients were less accurate
at identifying negative emotions such as anger, fear and sadness,
but found no deﬁcit for identifying positive expressions. Deﬁcits
have also been reported by Minzenberg, Poole, and Vinogradov
(2006) and Bland, Williams, Scharer, and Manning (2004).
Linehan (1993) suggested that there is an increased emotional
vulnerability in BPD and this produces a heightened sensitivity
to emotional stimuli, especially negative emotions. Wagner and
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Linehan (1999) found that individuals with BPD had a heightened
sensitivity to fear compared to control participants. Lynch et al.
(2006) showed that BPD patients identiﬁed emotions at reduced
intensity of the expression compared to control participants.
Fertuck et al. (2009) found enhanced ability to identify expressions
using only the eyes for those with BPD.
The majority of people diagnosed with BPD are female. Hence,
previous studies of facial expressions have used predominantly female samples. At present, therefore, there are no known gender
differences between facial affect processing and BPD.
1.3. Personality and Personality Disorder
Personality Disorders are currently diagnosed by the DSM (-IV)
as categorical. However, most researchers think of Personality Disorders as extremes on dimensions of personality traits rather than
a taxon (e.g., Helzer, Kraemer, & Krueger, 2006), including psychopathy (Coid, Yang, Ullrich, Roberts, & Hare, 2009; Walters
et al., 2007). There have, therefore, been attempts to measure particular Personality Disorder traits in community samples. Using a
community sample has several advantages over patient populations. Non-patients are far more numerous and are easily accessible. Hence, issues such as gender differences, which are hard to
study in clinical populations as they tend to be mainly male (psychopathy) or female (BPD) can be addressed. Levels of medication
and/or substance misuse, that might inﬂuence task performance,
are also far lower in non-clinical samples. Hence, there has been
a rise in the number of publications that aim to provide ‘‘paralleling evidence’’ to Personality Disorder patients by using Personality
Disorder traits questionnaires in community samples. This is the
approach we have taken.
1.4. Recognition and detection of facial affect
Most experiments on facial affect present a single face and the
participant has to ‘‘label’’ the expression from a small pool of possibilities (e.g., Kosson et al., 2002). However, this method fails to
distinguish between the sensitivity to an expression and a bias in
reporting it. For example, if an individual is highly fearful they
may see fear in many stimuli (even if it is not there in the stimulus). In an experiment where they are asked to classify expressions
they would tend to correctly classify all the ‘fear’ stimuli as fearful,
and get a high score for detecting this emotion. However, this is
misleading as they also misidentify other stimuli as fearful. What
has been measured is a bias to report fearful, rather than a genuine
sensitivity to it (this bias may also be of interest). In the paradigms
where faces of increasing emotion are presented (e.g., Blair et al.,
2004) the same biases will make the participant press earlier in
the sequence.
In the domain of psychophysics the problem of bias versus sensitivity is normally tackled via either signal detection theory, or by
the use of ‘forced-choice’ methodologies (Graham, 1989). In a
forced-choice experiment a signal is always present on each trial,
and the participant must make some decision about this signal
(e.g., ‘it occurred on the left’). By forcing a choice the participant
is not able to express their bias as to ‘when’ or ‘if’ to report a signal.
Further, the ‘choice’ to be made (e.g., left vs. right) is orthogonal to
any experimental manipulation (e.g., fearful vs. neutral face).
In the present study we use both the ‘‘traditional’’ method of
presenting a single face and having the participant choose which
expression was present (Recognition of Emotional Face Task; REFT)
and a new task that aims to eliminate any bias in responding to one
particular emotion. In this new task, the Detection of Emotional
Face Task (DEFT), four faces are presented, three with neutral
expressions and one with an emotional expression (see Fig. 1)
and the participant must choose which has the emotional expres-

Fig. 1. Two examples of trials from the DEFT. In the upper part of the ﬁgure a
practice trial is shown where the emotional expression (fear) is presented at 100%
expression in image 4. The lower part of the ﬁgure shows the stimulus for a real
trial, where the expression (sad) is presented at only 40% expression (image 3).

sion. The person does not have to state which expression is present, hence, biases in reporting different types of expression are
eliminated.
1.5. The present study
We measured sensitivity to four types of facial expression –
happy, sad, fear, and angry – using the REFT and the DEFT. We also
obtained measures of traits of psychopathy using the Psychopathic
Personality Inventory (PPI-R; Lilienfeld & Widows, 2005) and traits
of BPD using the Borderline Personality Questionnaire (BPQ; Poreh
et al., 2006). We obtained a balanced and reasonably large sample
from each gender.
We hypothesised that the scores on the PPI-R would be negatively related to scores on the emotional face tasks when they depicted the expression of fear. We further hypothesised that scores
on the BPQ would be positively related to scores on the face pro-
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cessing tasks. Finally, as the literature is either mute or somewhat
inconsistent on the issue of possible gender differences, we examined the data separately for each gender group, but with no speciﬁc
hypotheses as to the pattern of results.
2. Methods
2.1. Participants
Participants were 150 undergraduate students (76 female) recruited from a UK University, with a mean age of 21.0 years
(SD = 3.5). They were an opportunity sample recruited via word
of mouth and were not paid for their participation.
2.2. Measures
2.2.1. Psychopathic Personality Inventory – revised
The PPI-R is a 154 item self-report measure of psychopathy
(Lilienfeld & Fowler, 2006) Each question is answered on a fourpoint scale of 1 (False), 2 (Mostly False), 3 (Mostly True), and 4
(True). The PPI-R produces a global psychopathy score and scores
for the PPI-I (Fearless Dominance) and PPI-II (Self-centred Impulsivity) scales. The scales of the PPI-R have good internal consistency (a = 0.78–0.92) and test–retest reliability (r = 0.82–0.95)
(Lilienfeld & Fowler, 2006).
2.2.2. The Borderline Personality Questionnaire
The BPQ (Poreh et al., 2006) is an 80 item self-report measure of
the traits of Borderline Personality Disorder designed around the
DSM criteria. It provides a dimensional view of Borderline Personality Disorder symptoms and can be used with both patient populations and community samples. It has good internal consistency
(a = 0.92) and test–retest reliability (0.92) – Chanen et al. (2008).
Recent analysis of the scale in a population similar to the one
used here supported the notion of a one-dimensional structure
(Fonseca-Pedrero et al., 2011) and so only the overall score was
examined in this study.
2.2.3. Detection of Emotional Face Task
In the DEFT four faces are presented at a time, one of these is
emotional and the other three neutral (see Fig. 1a). Individual face
pictures were 5.8 cm wide and 6.5 cm in height and the four faces
were arranged in a rectangle of side 22 cm and 15.6 cm in height.
The stimuli were taken from Ekman and Friesen’s (1976) series
of pictures of facial affect. For each target individual there were ﬁve
pictures showing different expressions; neutral, happiness, sadness, anger, and fear. Eight target individuals were selected; four
male and four female targets. Each of these individuals’ emotional
expressions was morphed with their matching neutral expression.
Pilot experiments showed that a 40% morph of the expression provided an appropriate level of sensitivity (approximately midway
between chance performance and 100% correct).
We used four emotional expressions (happy, sad, fear, and anger). The main experiment consisted of 128 trials (four expressions ⁄ four positions ⁄ eight actors). Each stimulus was
presented for 2000 ms and the observer was allowed to make
any eye-movements they required. Hence, they could use eyemovements to foveate each stimulus for approximately 500 ms.
The stimuli were then removed and the screen prompted them
to make a four-alternate forced-choice response as to the position
of the emotional face. Note that the participant was not allowed to
respond before the end of the 2000 ms stimulus presentation. This
ensures that all participants see the stimuli for the same amount of
time, otherwise those that are impulsive in their decision making
might actually view the stimulus for less time. Before the main

experiment, the participant was given eight practice trials where
we used an emotional expression of 100% (as in Fig. 1a).
2.2.4. Recognition of Emotion Face Task
The REFT aimed to mimic typical experiments relating to
expression recognition (e.g., Kosson et al., 2002; Wagner & Linehan, 1999) where a single face is presented and the participant
has to say what expression was presented. We used the same stimuli as the DEFT but presented a single face in the centre of the
screen for 500 ms. After this period, a prompt screen asked the participant to make a four-alternate forced-choice response as to the
expression (happy, sad, fear, or anger). Again, 128 trials were run
in the main experiment, and this was preceded by eight practice
trials that used 100% expressions.
2.3. Procedure
Participants completed the two questionnaires and the two
emotional face tasks (order of events was counterbalanced across
participants).
2.4. Data screening
Data were visually screened for any outliers and for their approximation to a normal distribution. Data from one participant (male)
was removed as his response on the BPQ was over 3 SDs above
the mean score. All other data met the assumptions of a normal distribution and so all analyses used parametric tests. Correlations
were compared using the methods described by Steiger (1980).
3. Results
3.1. Personality measures
Scores for the personality measures are shown in Table 1, and
their relationships are shown in Table 2.
Table 1
Scores on personality variables.

Male
Female

M
SD
M
SD

BPQ

PPI total

FD

SCI

16.96
10.46
16.49
10.90

305.07**
38.18
264.99
34.13

124.64**
21.61
107.16
19.32

146.90**
23.21
130.55
22.86

Note: BPQ = Borderline Personality Questionnaire (Poreh et al., 2006); PPI = Psychopathic Personality Inventory (Lilienfeld & Widows, 2005); FD = Fearless Dominance scale of PPI; SCI = Self-Centred Impulsivity scale of PPI.
**
Groups differ signiﬁcantly at p < .01.

Table 2
Correlations between personality variables.
FD

SCI

BPQ

PPI total

All
Male
Female

.76**
.72**
.70**

.82**
.79**
.81**

.26**
.32**
.25*

FD

All
Male
Female

–
–
–

.30**
.19
.19

.07
.08
.10

SCI

All
Male
Female

–
–
–

–
–
–

.54**
.59**
.53*

Note: BPQ = Borderline Personality Questionnaire (Poreh et al., 2006); PPI = Psychopathic Personality Inventory (Lilienfeld & Widows, 2005); FD = Fearless Dominance scale of PPI; SCI = Self-Centred Impulsivity scale of PPI.
*
Correlations are signiﬁcant at p < .05.
**
Correlations are signiﬁcant at p < .01.
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Table 3
Mean performance on the DEFT and REFT task as a function of gender.
DEFT scores

Male
Female

M
SD
M
SD

Total

Anger

Fear

Happy

Sad

66.23
14.45
61.47
17.74

13.54
4.45
13.66
3.56

17.86
4.49
17.28
4.31

19.76
4.87
20.00
4.23

11.07
3.84
10.54
3.86

14.07
4.68
14.12
4.82

15.41
4.31
15.67
3.67

25.19
4.07
24.61
4.35

15.91
4.74
15.45
4.43

REFT scores
Male
Female

M
SD
M
SD

70.57
10.89
69.84
10.08

Table 4
Correlations between PPI-R and BPQ scores and performance on the DEFT and REFT
task.
Male – DEFT
Total
BPQ
PPI total:
FD
SCI

Anger

.16
.07
.07
.16

Fear

Happy

Sad

.04
.10
.05
.17

.21
.20*
.07
.23*

.12
.01
.09
.04

.17
.06
.18
.07

.07
.05
.08
.04

.07
.00
.05
.09

.02
.09
.06
.00

.08
.07
.03
.08

Female – DEFT
BPQ
PPI-R total:
FD
SCI

.07
.03
.06
.07
Male – REFT

BPQ
PPI total:
FD
SCI

.05
.19
.12
.17

.03
.00
.01
.03

.19
.28**
.19
.24*

.02
.10
.00
.12

.06
.10
.12
.04

.02
.01
.03
.02

.21*
.09
.07
.08

.18
.05
.05
.02

.09
.07
.10
.06

Female – REFT
BPQ
PPI total:
FD
SCI

.20*
.04
.04
.07

Note: BPQ = Borderline Personality Questionnaire (Poreh et al., 2006); PPI = Psychopathic Personality Inventory (Lilienfeld & Widows, 2005); FD = Fearless Dominance scale of PPI; SCI = Self-Centred Impulsivity scale of PPI.
*
Groups differ signiﬁcantly at p < .05.
**
Groups differ signiﬁcantly at p < .01.
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the measure of Self-Centred Impulsivity was signiﬁcantly correlated with performance on both tasks. For female participants,
we did not ﬁnd any signiﬁcant correlations between psychopathy
and performance on the fear trials. The difference in correlations
between the males and females was found to be statistically significant for the REFT (p < .05) but not for the DEFT.
Our second hypothesis was that BPQ scores would be positively
related to performance. For the male participants, there is no sign
of such a result, and most of the (non-signiﬁcant) correlations were
actually negative. However, for the female participants, nearly all
the correlations were positive, and those for the REFT total score
and for the REFT fear score reached conventional levels of signiﬁcance (p < .05). The difference in correlation coefﬁcients between
males and females on the fear task were signiﬁcant (p < .05).
4. Discussion
The results show partial support for the two hypotheses we
tested: that psychopathy is associated with a deﬁcit in processing
a fearful facial expression, and that BPD is associated with a heightened ability to process emotional facial expressions in general. For
each hypothesis, we found that the association was gender speciﬁc,
with psychopathy traits being related to deﬁcits in males but not
females, and BPD traits being associated with heightened processing in females but not males.
4.1. Detection versus recognition
The present study examined both the ability to detect an emotional face (from non-emotional faces) using the DEFT and the ability to label emotion faces correctly using the REFT task. We used
the DEFT task as many previous experiments showing a relationship between psychopathy and a deﬁcit in the processing of facial
expressions might be related to a bias in responding. It is also possible that some psychopaths are impulsive (Snowden & Gray,
2011) and might respond with less sensory evidence than a less
impulsive person. Examination of Table 4 shows that the pattern
of results is highly similar across the two tasks suggesting that
the two tasks measure ostensibly similar constructs and suggests
that the inability to process fearful expressions is a genuine change
in the sensitivity for this expression, rather than a bias in
responding.
4.2. Psychopathy and fear expression processing

3.2. Performance measures
Performance on the emotional face tasks is tabulated in Table 3.
Overall, mean performance was 61.8 for the DEFT and 70.2 for the
REFT, which is near the middle of the possible range (maximum = 132, chance = 32). It was also found that there was a strong
correlation for performance on the two tasks (r = 0.54, p < .001).
Performance for the individual expressions ranged from 11.1
(DEFT: Sad faces) to 25.2 (REFT: Happy faces). Hence, overall, the
results do not have severe ﬂoor or ceiling effects that might obscure any individual differences in performance.
3.3. Relationship between personality measures and performance
measures
Table 4 gives the relationships between the various personality
and performance measures. Our ﬁrst hypothesis was that psychopathy would be negatively related to the processing of the fear
expressions. For the male participants, this result appears well supported. Examination of the two subscales of psychopathy showed
that both demonstrated negative correlations with fear and that

The ﬁnding of a deﬁcit in the processing of fearful expressions
has been found in several studies of psychopathic individual
(Marsh & Blair, 2008; Wilson et al., 2011). The vast majority of
these studies used all male samples from correctional settings.
Our study conﬁrms this in a non-clinical sample (see also Montagne et al., 2005) and supports the use of measures of sub-clinical
psychopathy to help elucidate the processes linked to psychopathic
behaviours, and to provide paralleling evidence to clinical studies.
There is increasing evidence that psychopathy has at least two
underlying subfactors (Hare, 2003). Few previous studies have considered which of these might be related to expression processing
deﬁcits. The two recent meta-analyses of this topic (Marsh & Blair,
2008; Wilson et al., 2011) do not explore this issue. The PPI-R also
has two subscales – Fearless Dominance and Self-Centred Impulsivity – though the relationship between these two factors and
the factors identiﬁed by the PCL-R is not simple (Copestake, Gray,
& Snowden, 2011). In the present study, there was clear evidence
that the Self-Centred Impulsivity factor was related to the fear processing deﬁcit. For the Fearless Dominance component the evidence for a deﬁcit was not statistically signiﬁcant. However, the
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correlations were negative and did not differ signiﬁcantly from the
Self-Centred Impulsivity factor. Hence, our experiment did not give
a clear cut answer to the question of whether one component of
psychopathy is more related to the deﬁcit than any other. Larger
samples and multiple measurements of psychopathy would be
needed to give more deﬁnitive answers. We note that in other
studies of affective processing, such as in the modulation of the
startle response, the scale of Fearless Dominance appears to be
more important than that of SCI (e.g., Benning, Patrick, & Iacono,
2005).
The results from the female sample showed no sign of any association between psychopathy and fear expression processing. Recent meta-analyses of the issue either do not mention the issue
of gender (Wilson et al., 2011) or state that gender did not moderate the effects found (Marsh & Blair, 2008). However, the present
authors’ own review of the literature found few studies that used
female samples and this may explain why it did not appear to have
a moderating effect in this analysis. Two more recent studies have
used female samples. Fairchild, Stobbe, van Goozen, Calder, and
Goodyer (2010) examined young females with conduct disorder
but did not ﬁnd any deﬁcit in their abilities on a facial expression
task. The same task did produce a deﬁcit for male participants with
similar disorders (Fairchild, van Goozen, Calder, Stollery, & Goodyer, 2009). Del Gaizo and Falkenbach (2008) used the PPI to measure psychopathy in a sample of undergraduates (68% female).
They found that the PPI was positively related to performance on
fear recognitions tasks, though they did not perform separate analyses for the male and female participants. Hence, there appears to
be preliminary evidence that females do not show a negative relationship between fear expression processing and psychopathy.
4.3. BPD and processing emotional expressions
As reviewed in the Section 1, the evidence for changes in the
processing of emotional expressions for those with BPD is very
mixed. The present study did ﬁnd some evidence of a heightened
processing of expression in general (and for fear in particular),
though it should be noted that the effect size is small. Further, this
effect was not apparent for the male sample where non-signiﬁcant
but negative correlations were apparent. These positive ﬁndings
support the use of sub-clinical measures of BPD to help elucidate
the processes linked to BPD-type behaviours and provide paralleling evidence to clinical studies.
We could ﬁnd no other study that has looked at the issue of BPD
as a trait measure with respect to the processing of expressions.
Therefore, our ﬁnding of a heightened level of performance as a
function of BPD traits in women is, we think, unique.
Previous studies of facial expressing processing in patients with
BPD have either exclusively studied a female population (Bland
et al., 2004; Wagner & Linehan, 1999) or one with a very high percentage of females (88%: Minzenberg et al. (2006); 85%: Lynch
et al. (2006); 87%: Fertuck et al. (2009). Hence, there has been no
useful data with respect to males with Borderline Personality Disorder. Our data clearly suggests that future studies should examine
data from the two genders separately.
4.4. Limitations
The study has several limitations. First, the use of undergraduate students and trait measures of personality disorder does not
mean these results will extend to clinical populations. It is also
possible that any gender differences may be related to differences
in overall levels of psychopathy. For example, if the fear processing
deﬁcit only occurs at reasonably high levels of trait psychopathy it
may have been missed in the lower scoring female group. However, preliminary analysis of our data did not ﬁnd any differences

when the males were split into low versus high scoring groups.
Second, the studies used just four expressions. Further work could
begin to explore other expressions of interest (e.g., disgust). Third,
the stimuli used were static and it will be of interest to see if similar results are produced with dynamic, and perhaps more ecologically, valid stimuli.
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