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PSYCHOPATHIC PERSONALITY TRAITS, EMPATHY, AND RECOGNITION 

OF FACIAL EXPRESSIONS OF EMOTIONS 
 

Jessica Sundell 
 

Psychopathic personality traits have been found to be 
associated with a variety of emotional deficits, including poor 
facial expression recognition, and reduced capacity to 
experience empathy. However, research has yielded 
conflicting results. This study investigated the relationship 
between psychopathic personality traits, facial emotion 
recognition, as well as empathy, in a community sample (n = 
127), identified as having either low or elevated levels of 
psychopathic traits. Facial expression recognition was 
measured using the Hexagon task, which contains morphed 
facial expressions with two levels of expressivity. 
Psychopathic traits were assessed using the Youth 
Psychopathic Traits Inventory, and empathy was measured 
with the Interpersonal Reactivity Index. Individuals with 
elevated psychopathic traits did not display lower accuracy in 
facial expression recognition compared to the low 
psychopathic traits group, rather the reverse was found.  
Weak to strong negative correlations were found between 
psychopathic traits and empathy. Zero to weak correlations 
was found between psychopathic traits and expression 
recognition, as well as between empathy and expression 
recognition. The results are compared with similar studies, 
and implications for the study of psychopathy and emotion 
recognition are discussed.  1 

 
 
Some researchers argue that psychopathy is associated with deficits in facial expression 
recognition (e.g. Dawel, O’Kearney, McKone & Palermo 2012), while other studies 
have failed to find such a relationship (e.g. Mowles, Edens, Ruchensky, & Penson, 
2019). This study investigated whether healthy adults with elevated levels of self-
reported psychopathic personality traits (n = 78) and a control group with self-reported 
low levels (n = 49), differed in identifying six basic facial expressions of emotions. 
Moreover, since accurate recognition of other’s facial expressions can be viewed as an 
initial step in responding empathetically, this study examined facets of empathy and 
their relationship to facial expression recognition. Since deficient empathy has long 
been associated with psychopathy (Hare, 1996), the relationship between different 
facets of psychopathy and empathy will be examined.  
 
Psychopathic Personality 
Psychopathy is a multidimensional personality construct marked by interpersonal, 
affective, antisocial and behaviorally deviant features (Blair, Mitchell, & Blair, 2005; 
Hare, 1996; Cleckley, 1976). Studies suggest the existence of at least three dimensions 
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implied in psychopathy: grandiose manipulation (i.e., grandiosity, dishonest charm, 
narcissism, and manipulation), callous unemotionality (i.e., low guilt and/or remorse, 
low empathy, and shallow affect), impulsive irresponsibility (i.e., thrill seeking, failure 
to take responsibility for wrongdoings, and impulsiveness) (Andershed, Kerr, Stattin, & 
Levander, 2002; Colins & Andershed, 2016; Colins, Fanti, Salekin, & Andershed, 2017; 
Hare, 1996).  
 
Psychopathic personality is related to a range of negative outcomes, including violence, 
substance abuse, criminal behavior, social maladjustment, and poor emotional 
regulation (Blair, 2005; Neumann & Hare, 2008; Patrick, 2017; Ulrich, Farrington, & 
Coid, 2008). The recidivism rate for criminals with psychopathic personality traits is 
higher than for other offenders (Neumann & Hare, 2008). Moreover, a recent population 
based study from Sweden identified that approximately 12% of the participants scored 
high on self-reported psychopathic personality traits (N = 2500, 20-24 years old, 52.6% 
females) (Colins et al., 2017).  
 
The measurement of psychopathic personality traits emerged from assessing 
incarcerated individuals, and would later develop tools for the general population 
(Colins et al., 2017). In the forensic context, the most widely used measurement tool to 
assess psychopathy is the Psychopathy Checklist-Revised (PCL-R; Hare, 2003). This 
measurement tool requires a lengthy semi-structured interview as well as a relatively 
time consuming assessment procedure by the administrator (not to mention the practice 
and knowledge required by the interviewer), and is therefore not be appropriate for 
community samples (Lilienfeld & Fowler, 2006). To enable the study of psychopathic 
traits within community samples where time is an issue, questionnaires have been 
developed.  
 
Psychopathic personality can be measured using different methodologies, and the view 
on what constitutes it varies between researchers. Some researchers conceptualize 
psychopathy as a taxon (i.e. psychopath or non-psychopath), while more and more have 
begun viewing psychopathy as a quantifiable dimension (i.e. level of psychopathic 
traits) (Cigna, Guay & Renaud, 2017; Patrick, 2017). One way to measure psychopathic 
personality traits (using the dimensional approach) is with the Youth Psychopathic 
Traits Inventory (YPI; Andershed et al., 2002). The scale is one of the most widely 
used, and freely available screening measures to assess psychopathic traits. One of the 
advantages is that the items were designed in a subtle and indirect way that an 
individual with psychopathic tendencies may see them as positive or admirable 
(Andershed et al., 2002). 
 
Psychopathy and Facial Expression Recognition 
Emotion recognition ability serves important functions in healthy social interactions, 
and maintaining important social relationships (Blair, 2018). Facial expressions of 
emotions serve central functions to communicate with others, as well as conveying 
social cues and reinforce socially acceptable behavior (Blair, 1995). Some researchers 
have argued that psychopathy involve affective deficits in emotional processing and 
recognition, which can result in poor social adaptation and dysfunctional interpersonal 
relationships (Blair et al., 2005; Blair, 2018; Eysenck, 1977; van Goozen et al., 2007; 
Patrick, 2017).  
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Previous research on psychopathic traits and facial expression recognition has reported 
conflicting results. Studies on the subject have suggested pervasive impairments in 
facial expression recognition within high psychopathic individuals (Blair, 1995; Dawel, 
et al, 2012; Dolan & Fullham, 2006; Wai & Tilipoulos, 2012). In their meta-analysis on 
emotion recognition and psychopathy, Dawel et al. (2012) found evidence of pervasive 
impairments among psychopathic individuals in recognition of fear, happiness, sadness, 
and surprise, but not anger or disgust. This is in line with Blair’s (2018) summary of the 
research field on psychopathic traits and expression recognition. Namely, that both 
youth and adults with psychopathic traits show impaired recognition of other’s emotions 
– particularly for fearful and sad expressions – while results for disgust and anger 
remains unclear.  
 
Fairchild et al (2009, 2010), as well as Sully, Sonuga-Barke, and Fairchild (2015) have 
investigated facial expression recognition deficits in participants with conduct disorder 
(CD), a condition which shares the antisocial features with psychopathy. In all three 
studies, they measured psychopathic traits using the YPI (Anderhsed et al., 2002), and 
facial expression recognition was assessed using the Hexagon task (Calder et al., 1996). 
Sully and colleagues (2015) found no significant differences in facial expression 
recognition between CD participants with high versus low psychopathic traits. Fairchild 
et al (2010) found impaired sadness recognition only, while Fairchild et al (2009) found 
impaired fear, sadness and surprise (not anger, disgust, or happiness). Thus, results are 
inconsistent.  
 
In contrast, other researchers have found that elevated psychopathy groups perform 
equally or even better than low psychopathy groups in facial expression recognition 
tasks. For example, Pham and Philippot (2010) study on incarcerated psychopaths and 
non-psychopaths (as assessed by the PCL-R) found that while both incarcerated groups 
were less accurate than non-incarcerated controls in facial expression recognition tasks, 
they found no difference between the two incarcerated groups. Thus, suggesting that 
deficits in expression recognition could not be accounted for by psychopathic traits. 
Mowle et al (2019) found that individuals scoring higher in self-reported psychopathic 
traits did not differ significantly from the low-psychopathy control group in recognition 
of facial expressions of emotions. This is in line with Cigna, Guay, and Renaud (2017), 
who that found that callous traits positively correlated with enhanced recognition of 
facial expressions of sadness. The authors suggested that the ability to recognize signs 
of vulnerability could be viewed as an adaptive strategy by individuals with high 
psychopathic traits to manipulate others.  However, the authors found an association 
between self-reported antisocial behaviors and an overall difficulty identifying 
emotions, thus suggesting some relationship with delinquency and deficits in facial 
expression recognition.  
 
To summarize, there appear to be mixed results regarding the association with 
psychopathy and facial expression recognition. This could be accounted for by the 
varying tools for measuring psychopathy, participants (e.g. clinical or incarcerated 
samples versus a general population sample), as well as operationalization of facial 
emotion recognition. Some studies use dynamic, morphed facial expressions in order to 
manipulate ambiguity and difficulty of the task, while other studies have used more 
static depictions of faces. The inconsistent findings across studies suggest that 
methodological and procedural differences may account for the inconsistent findings 
between studies.   
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Psychopathy and Empathy 
Empathy is a multidimensional personality feature that plays an important role in 
diverting socially deviant behavior, as well as providing the affective and motivational 
base for moral development (Blair, 2005; Decety, Chen, Harenski, & Kiehl, 2013). 
There are two distinct types of empathy, affective and cognitive (Davis, 1983; Decety et 
al., 2013). Affective empathy is the observer’s emotional response to other’s emotional 
state. Cognitive empathy involves the observer’s ability to adapt the mental perspective 
of another, and is often positively correlated with theory of mind (Davis, 1983; Jospe, 
Flöel, & Lavidor, 2018). Empathy plays an important role in recognizing and 
responding to cues from other individuals (e.g. cues of sadness or fear) (Blair, 2018).  
 
Individuals with psychopathy have long been associated with deficient empathy (Blair, 
2018; Hare, 1975). Psychopathic personality traits have been associated with low 
comprehension of others’ emotion, which impairs social cognition and empathy, and 
increases the likelihood of developing antisocial behaviors (Blair, 2005, 2018; Lykken, 
1995). Since the psychopathic personality construct involves deviant affective features 
such as low remorse and guilt, research has found a negative correlation with the 
affective component of empathy (Takamatsu & Takai, 2018). Lui, Barry and Sacco 
(2016) found that callous unemotional traits were negatively correlated with cognitive 
empathy (r = -.37, p < .001), and affective empathy (r = -.23, p <. 05). There is limited 
research concerning how different dimensions of empathy relate to different dimensions 
of psychopathy.  
 
Empathy and Facial Expression Recognition 
In theory, it would be reasonable to expect an association between empathy and facial 
expression recognition, since we need the ability to accurately recognize emotional 
expressions in others in order to respond empathetically. While neuroimaging studies 
have suggested a positive relation between empathy and emotion perception (e.g. 
Mitchell & Phillips, 2015), this has not been strongly established in individual 
differences research. Lui, Barry, and Sacco (2016) investigated whether deficits in 
cognitive and/or affective empathy are associated with deficits facial emotion 
recognition. The authors found that facial expression recognition was positively 
correlated with cognitive empathy (r = .21, p < .05), but unrelated with affective 
empathy (r = .09, p > .05). The authors suggested that accurately recognizing facial 
expressions appears to help one identify with other’s emotional experience (i.e. the 
cognitive component of empathy), but not necessarily to feeling for another person 
(i.e. the affective component of empathy). Besel and Yuille (2010) investigated the 
relationship between types of empathy and facial expression recognition. Unlike Lui, 
Barry, and Sacco (2016), they found that cognitive empathy was unrelated with 
expression recognition. The authors also hypothesized that empathetic concern would 
be related to accurate fear recognition, since having compassion for those in distress 
may enhance recognition of other’s distress cues. However, empathetic concern was 
unrelated to fear recognition.  
 
Olderbak and Wilhelm (2017) reviewed the relationship between emotion recognition 
and affective and cognitive empathy based on previous studies. The authors found a 
weak but positive correlation between emotion recognition and affective empathy (r = 
.13, p = .003), and with cognitive empathy (r = .49, p = 001). The authors investigated 
whether individual differences in empathy and emotion recognition may be emotion 
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specific (specifically looking at the six basic emotions anger, disgust, fear, happiness, 
sadness, and surprise) but found that the strength of the relation between empathy and 
recognition of others’ emotion is not strengthened through an emotion-specific model. 
Taken together, few studies have examined different facets of empathy in relation to 
facial expression recognition. There is also a discrepancy in not only the definition 
and measurement of empathy, but also the associations between empathy and 
recognition of specific facial expressions of emotions.   

 
The Current Study 
Since the present study used already collected data where participants were identified 
and assigned into two groups, the first aim was to validate the group assignments (i.e. 
if the low and elevated psychopathic traits group differ significantly from each other 
in the three dimensions of psychopathy). Secondly, since research has failed to reach 
a consensus regarding the relationship between psychopathic traits, expression 
recognition and facets of empathy, the aim was also to investigate if the low and 
elevated psychopathic traits groups differ in those constructs.   
 
The facial expression recognition task used in the present study (Hexagon task; 
Calder et al., 1996) contained facial expressions of six emotions (anger, disgust, fear, 
happiness, sadness, and surprise) and stimuli consisted of morphed facial expressions 
with two levels of expressivity (e.g. 90% anger and 10% happiness vs. 70% anger and 
30% happiness). The aim with this data was to investigate if the low and elevated 
psychopathic traits groups differ in their facial emotion recognition for specific 
emotions. It was also of interest to investigate if some facial expressions of emotions 
were associated with greater or lower recognition accuracy. The study also explored 
whether the two groups differed in recognition as a function of level of expressivity in 
the facial expression (i.e. 70% expressivity vs. 90% expressivity).  
 
Since the present study used a dimensional approach towards psychopathy (viewing 
psychopathy as a construct on which one can have different levels), a correlational 
approach to explore associations between dimensions of psychopathy and facial 
expression recognition was used. The same approach was used to investigate the 
relationship between empathy and facial expression recognition, as well as between 
empathy and psychopathy.  
 

 
Method 

 
Method and analyses were preregistered through Open Science Framework before the 
data was shared with the author (doi: 10.17605/OSF.IO/AWCRS).  
 
Participants 
 

Screening process 
The data were collected as a part of the Personality and Psychophysiology Study 
(PoP-study) at Örebro University, Sweden. The project is a part of researcher Sofi 
Oskarssons’s doctoral project in psychology (for questions about the PoP-study: 
sofi.oskarsson@oru.se). The purpose of the PoP-study was to examine psychopathic 
personality and individual differences in psychophysiological functioning. An online 
questionnaire was sent out via email to all registered students at the university 
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(approximately 11,000 individuals). The email contained a link that sent them to a 
web based questionnaire that contained the short version of the YPI (YPI-S) 
(Andershed et al., 2002) (among other questionnaires) (see Appendix for full list of 
questionnaires used in the screening). A validation study of the YPI-S has resulted in 
the same factor structure and correlates strongly with long version (r = .95 in van 
Baardewijk et al., 2010). A total of 2,151 individuals fully completed the 
questionnaire. Their ages ranged from 18-69 years (M = 27.22, SD = 8.84, 68% 
females). They were compensated with one scratching lottery ticket if they 
participated. The project was approved by the ethical board in Uppsala (Dnr 2017-
/034). 
 

Formation of Groups Based on Level of Psychopathic Traits 
The purpose was also to recruit participants with elevated levels of psychopathic 
personality traits (experimental group) and participants with low levels (control 
group) to undergo psychophysiological laboratory assessment. The YPI does not 
provide clinical cut-off scores that define high and low psychopathic personality 
traits. Therefore, the PoP-study used a previously established latent profile analysis 
(LPA) (Colins et al., 2017) to identify between high and low psychopathic personality 
traits groups. The study by Colins et al. (2017) identified a “elevated group” 
contained individuals with elevated scores on all three dimensions of the YPI, and one 
“low group” contained individuals with low scores on all three dimensions. The raw 
scores of these two groups were used as a basis for creating cut offs for the PoP-study.  
Those individuals with 0.5 standard deviations above the mean on all three YPI 
dimensions were defined as having elevated levels of psychopathic personality traits. 
Individuals with 0.5 standard deviations below the mean on all three YPI dimensions 
were defined as having low levels of psychopathic personality traits. Previous 
research has found that females and males may differ in expression of psychopathic 
personality, and that defining subgroups are more appropriately done separately for 
males and females (Colins et al., 2017). Hence, assignment into low and elevated 
groups was done separately for males and females. In Table 1, the cut offs of the 
mean for the elevated and low psychopathic personality traits groups can be viewed. 
 
Table 1. Cut off of the mean for the elevated and low psychopathic personality traits 
groups. The elevated group individuals scored above the cut off, and the low group 
individuals scored below the cut off.  
YPI 
dimension 

Elevated cut off 
males 

Elevated cut 
off females 

Low cut off 
males 

Low cut off 
females 

Grandiose 
manipulation 

2.35 1.93 1.59 1.36 

Callous 
unemotional 

1.79 1.46 1.38 1.18 

Impulsive 
irresponsible  

2.00 2.09 1.83 1.79 

 
 

In-lab 
A total of 28 males and 50 females (N = 78) with elevated levels of psychopathic 
personality traits, as well as a control group with 18 males and 31 females (N = 49) 
with low levels of psychopathic personality traits were invited and agreed to 
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participate in a series of laboratory assessments. The length of the assessment was 
approximately 3 hours and they were granted a 200 SEK voucher for their 
participation. Apart from completing the long, 50-item version of the YPI, the 
participants filled out other questionnaires on e.g. adaptive functioning, aggression, 
childhood traumas as well as other psychophysiological tests  (see Appendix for full 
list of instruments used in-lab). The participants were aged between 18 and 38 years 
of age (M = 23.74, SD = 3.35, 62.86% females). 
  
Material 
 

Youth Psychopathic Traits Inventory 
Psychopathic personality traits were measured using the Youth Psychopathic Traits 
Inventory (YPI; Andershed et al., 2002). This is a self-report instrument used to 
measure psychopathic tendencies within the non-incarcerated population. It is not 
intended to be used as a diagnostic tool to measure psychopathic personality, and 
hence it is not a clinical instrument.  Despite that the name of the instrument suggests 
it is used to assess psychopathy among youth, it has been validated among the adult 
population as well (Colins & Andershed, 2016). The scale consists of 50 items from 
which the participant responds on a 4-point Likert type scale ranging from “Does not 
apply at all” to “Applies very well”. Items from the instrument make up the following 
three dimensions of psychopathy: grandiose manipulation (20 items), callous 
unemotional (15 items), and impulsive irresponsible (15 items). The questionnaire 
was given to the participants in Swedish. The dimensions and their respective 
Cronbach’s alpha can be read in Table 2.  
 
Table 2. The Youth Psychopathic Traits Inventory subscales, sample items, and 
Cronbach’s alpha 
Dimension Sample item Cronbach alpha 
Grandiose manipulation It’s easy for me to charm and 

seduce others to get what I 
want from them.  

.96 

 I am destined to become a 
well-known, important and 
influential person.  

 

Callous unemotional I have the ability not to feel 
guilt and regret about things 
that I think other people 
would feel guilty about.  

.92 

 I usually feel calm when other 
people are scared.  

 

Impulsive irresponsible I like to do exciting and 
dangerous things, even if it is 
forbidden or illegal.  

. 91 

 I prefer to spend my money 
right away rather than save it.  
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Facial Expression Recognition 
The Hexagon Task assesses participants’ facial expression recognition ability (Calder 
et al., 1996). It is a computerized task that involves categorizing the emotions 
portrayed in a series of emotional face expressions taken from Ekman and Friesen 
(1975) facial affect series. Having six buttons with labels containing the six emotions 
to choose from, participants were shown one morphed facial expression at a time on a 
computer screen and asked to press the button with the emotion that best matches the 
displayed expression on the screen. The morphed facial expressions span the 
following six expression pairs: happiness-surprise, surprise-fear, fear-sadness, 
sadness-disgust, disgust-anger, and anger-happiness. The facial expression pairs were 
morphed to create a series of pictures ranging across five ratios (90%–10%, 70%–
30%, 50%–50%, 30%–70%, and 10%–90%). The morphing technique was used to 
create dynamic facial expressions of emotions. The facial expressions were presented 
one at a time for five seconds in a random order. After one practice block, the 
participants were presented with five blocks containing 30 faces; 24 faces where the 
emotion was presented at 90% or 70% (four for each emotion) and six faces which 
were 50-50% morphs. The correct answer in each trial is the emotion present at either 
70% or 90%, with 50-50% morphs not being scored. The facial stimuli used in this 
experiment can be seen in Figure 1.  
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Figure 1. Facial expression stimuli used in the Emotion Hexagon task. The columns 
(from left to right) shows 90-10%, 70-30%, 50-50%, 30-70%, and 10-90% morphed 
facial stimulus along each continuum. Participants were shown one facial stimulus at 
a time. Reproduced with permission from Fairchild et al. (2009).  
 

Interpersonal Reactivity Index 
The Interpersonal Reactivity Index (IRI; Davis, 1980) is a 28-item questionnaire on a 
5-point Likert scale ranging from “Does not describe me well” to “Describes me very 
well” and defines empathy as the “reactions of one individual to the observed 
experiences of another” (Davis, 1980). The scale measures empathy as a 
multidimensional construct and include four subscales with seven items each. 
Perspective taking measures the tendency to spontaneously adopt the psychological 
point of view of others. Personal distress assesses self-oriented feelings of 
anxiety/unease in tense interpersonal settings. Fantasy measures respondents’ 
tendencies to imaginatively transpose themselves into the feelings of fictitious 
characters in movies and books. Empathetic concern refers to other-oriented feelings 
of concern and sympathy for the misfortune of others. Perspective taking and Fantasy 
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are facets of cognitive empathy, while Empathetic concern and Personal distress 
assess affective empathy. The subscales and their respective Cronbach’s alpha can be 
read in Table 3. 
 
Table 3 
The Interpersonal Reactivity Index subscales, sample items, and Cronbach’s alpha 
Subscale Sample item Cronbach alpha 
   
Empathic concern 
 

When I see someone being 
treated unfairly, I sometimes 
don't feel very much pity for 
them. (r)  
 

.64 

Fantasy  
 

I am usually objective when I 
watch a movie or play, and I 
don't often get completely 
caught up in it. (r) 
 

.81 

Personal distress 
 

When I see someone get hurt, 
I tend to remain calm. (r) 
 

.78 

Perspective taking 
 

I sometimes try to understand 
my friends better by 
imagining how things look 
from their perspective. 
 

.83 

 
 
Procedure 
The initial phase of the study started in spring 2017, when all registered students and 
staff at Örebro University received an email with an invite to participate in a study. 
Participants were informed that they were taking part in a study about personality and 
psychophysiology. The web based questionnaire contained items from the YPI and 
other scales as well as demographic questions (see Appendix for full list). Moreover, 
the participants were asked to answer demographic questions such as age, gender, 
country of birth, income, etc. (see Appendix for full inventory of questions). All 
participants in the screening process were offered a scratching lottery ticket for their 
participation. Data was continuously collected and analyzed while recruiting an 
experimental group with high levels of self-reported psychopathic traits, as well as a 
control group with low levels of self-reported psychopathic traits. Participants who 
were identified as having low or elevated scores of PPT, were scheduled via a phone 
call for a three hour long lab assessment. If agreed to participate, the participant 
would be booked and scheduled to come to the lab. The participants who were invited 
to the lab were not told they had elevated or low levels of psychopathic personality 
traits.  
 
While in the lab that was located at Örebro University, the participants completed an 
informed consent form, an in-lab questionnaire on a computer, followed by a set of 
computerized tasks while their psychophysiological reactions were measured (see 
Appendix for full list of tests). Among the questionnaires, the participants filled out 
the long version of the YPI. Among the computerized tasks, was the Hexagon Task. 
Total time in lab was approximately 3 hours per participant. Participants were offered 
a voucher of 200 SEK for their participation. 
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Statistical Analysis 
The data were analyzed using SPSS version 25.0. Descriptive statistics and alpha 
reliabilities were calculated for the scale measurements used. Independent samples t-
tests were used to investigate group differences in YPI and IRI dimensions. The 
Hexagon Task data were analyzed using non-parametric statistical test, as the data 
were not normally distributed and could not be transformed to a normal distribution. 
A Friedman’s test was conducted to test if there were any differences between the six 
emotions displayed, across all participants. Post-hoc analysis with Wilcoxon signed-
rank test was conducted with a Bonferroni correction. Mann-Whitney U tests were 
used to analyze group differences (low versus elevated) within specific emotions, as 
well as between different morphing levels. Pearson’s correlation coefficient was 
calculated to determine level of association between the YPI and IRI dimensions and 
the Hexagon Task.  
 
 

Resul ts  
 

Descriptive statistics for the elevated (n = 78) and low (n = 49) psychopathic traits 
groups are presented in Table 4. Independent samples t-tests were carried out to 
investigate if there were significant differences in the two groups YPI scores. As can 
be seen in Table 4, there was a significant difference in mean YPI score between the 
low (M = 1.5, SD = .27) and the elevated psychopathic traits groups (M = 2.35, SD = 
.38), t(125) = -13.93, p = .001. There were significant group differences in all three 
dimensions of psychopathy (all p’s < .05).  
 
Table 4 
Results of independent samples t-tests and descriptive statistics for the low (n = 49) 
and elevated (n = 78) psychopathic traits groups. 

Measure Group M SD 95% CI for 
mean difference 

t df p 

YPI mean low 1.50 .27 -.98, -.73 -13.93 125 .001 

 elevated 2.35 .38     

Grandiose 
Manipulation 

low 1.22 .31 -1.27, -.94 -.13.17 125 .001 

 elevated 2.32 .53     

Callous 
Unemotional 

low 1.35 .34 -.96, -.61 -9.08 125 .001 

 elevated 2.14 .55     

Impulsive 
Irresponsible 

low 1.65 .32 -1.05, -.73 -11.17 125 .001 

 elevated 2.53 .49     
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Independent samples t-tests were run to investigate group differences in the four 
dimensions of empathy. The elevated group scored significantly higher than the low 
group in empathetic concern (p = .001), fantasy (p = .018), personal distress (p = 
.013), as well as perspective taking (p = .001). The results are presented in Table 5. 
 
Table 5 
Results of independent samples t-test and descriptive statistics for the low (n = 49) 
and elevated (n = 78) psychopathic traits groups. 
Measure Group M SD 95% CI for 

mean difference 
t df p 

Empathetic 
concern 

low 4.04 .41 .32, .75 4.89 125 .001 

 elevated 3.51 .69     

Fantasy low 3.65 .81 .06, .66 2.39 125 .018 

 elevated    3.29 .84     
 

Personal 
distress 

low 2.83 .66 .07, .57 2.52 125 .013 

 elevated 2.51 .73     

Perspective 
taking 

low 4.12 .58 .36, .86 4.80 125 .001 

 elevated 3.51 .76     

 
 
Facial Expression Recognition 
The results from the facial expression recognition task is shown in Figure 2. The 
recognition accuracy for all the six emotions was analyzed to investigate if some 
expression were associated with greater or lower accuracy recognizing. The scores 
from the Hexagon task were not normally distributed, hence non-parametric tests 
were used. Anger and disgust had the lowest rate of recognition (M = .75 and .78 
respectively), followed by fear and surprise (M = .89 and .92 respectively), and 
happiness and sadness being the emotions associated with greatest degree of 
recognition (M = .98 and .95 respectively). A Friedman test was run to determine if 
the differences in recognition accuracy between emotions were statistically 
significant. The results indicated significant differences in recognition accuracy 
between the emotions, χ2(5) = 179.02, p = .001. Wilcoxon signed-rank tests were 
performed with a Bonferroni correction for multiple comparisons. Statistical 
significance was accepted at the p < .008 level. All differences were significant (p < 
.008) except between anger and disgust (p = .337), between fear and surprise (p = 
.337), and between happiness and sadness (p = .080).  
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Figure 2. Distributions of scores on the Hexagon task for all participants (n = 127) 
where the vertical bars denote 0.95 confidence intervals around the means.   
 
The difference in facial expression recognition between the low and elevated 
psychopathic traits group is shown in Figure 3. The elevated group had higher levels 
of correct recognition in all six emotions.  
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Figure 3. Distributions of scores on the Hexagon task for the elevated (n = 78) and 
low (n = 49) psychopathic traits groups, where the vertical bars denote 0.95 
confidence intervals around the means.  
 
To test if the groups differed significantly in recognition accuracy, Mann-Whitney U 
tests were used to compare groups on the six emotional expressions separately.  
Corrected for multiple comparisons using the Bonferroni procedure, statistical 
significance was accepted at p < .008. Relative to the low group, the elevated group 
showed no significant deficits in recognition of anger, disgust, fear, happiness, 
sadness or surprise (all p > .008). Rather, the elevated group showed a higher 
accuracy in recognition of emotions in the Hexagon task. The exact results of the 
Mann-Whitney U tests can be read in Table 6.  
 
Table 6. 
Results of Mann-Whitney U tests comparing the low and elevated psychopathic traits 
groups on the six expressions in the Hexagon task. 
Emotion     U Z p 
Anger 1,915.50 .147 .884 
Disgust 2,160.50 1.25 .213 
Fear 1.979 .346 .729 
Happiness 2.030 .803 .422 
Sadness 1,913.50 .014 .989 
Surprise 2,017.50 .549 .583 
 
Mann-Whitney U tests were also used to compare recognition between elevated and 
low psychopathic traits groups in expressivity of morphed face (70% versus 90%) 
within each emotion, to investigate if recognition was affected by degree of 
morphing. No significant group differences were found in recognition between the 
70% and 90% morphed expressions across the six emotions displayed in the Hexagon 
task. The results of the group comparisons can be viewed in Table 7.  
 
Table 7.  
Results of Mann-Whitney U test on difference between low (n = 49) and elevated (n = 
78) psychopathic traits groups in expressivity of morphed faces (70% versus 90%). 
Emotion and % expressivity U Z p 

Anger 70% 1,91 .01 .99 
Anger 90% 1,92 .19 .85 

Disgust 70% 2,30 1.94 .05 
Disgust 90% 2,11 1.04 .30 

Fear 70% 1,86 -.27 .78 
Fear 90% 2,12 1.20 .23 

Happiness 70% 1,97 .44 .66 
Happiness 90% 1,96 .36 .72 

Sadness 70% 1,94 .20 .84 
Sadness 90%  1,84 -.49 .62 
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Surprise 70% 1,96 .27 .79 
Surprise 90% 2,06 .87 .39 
 
 
Correlational analyses between Dimensions of Psychopathy, Empathy and Facial 
Expression Recognition 
To better understand the level of association between psychopathy and facial 
expression recognition, Pearson’s correlations were calculated between the YPI 
dimensions of psychopathy and the emotions displayed in the Hexagon task. As can 
be seen in Table 8, the dimensions of psychopathy were not correlated with accuracy 
of facial expression recognition. 
 
Table 8.  
Correlations between the YPI dimensions of psychopathy and expression recognition 
accuracy in the Hexagon task  

 1 2 3 4 5 6 7 8 9 
1.YPI mean          

2. GM .965**         

3. CU .833** .814**        

4. II .889** .774** .602**       

5. Anger -.066 -.082 -.127 -.014      

6. Disgust -.002 .011 -.055 .050 .365**     

7. Fear -.052 -.055 -.159 -.012 .173 .163    

8. Happiness .058 .078 -.015 .030 -.032 .014 -.033   

9. Sadness -.040 -.021 -.109 -.037 .030 .152  .238** .203*  

10. Surprise .026 .047 .057 -.019 .081 .162 .047 .151 .028 

Note * p < .05, ** p < .01. GM = grandiose manipulation, CU = callous unemotional, 
II = impulsive irresponsible.  
 
In order to investigate the relationship between psychopathy and empathy, Pearson’s 
correlations were calculated between the YPI and IRI scale dimensions. The results 
can be read in Table 9. There was a moderate negative correlation between grandiose 
manipulative traits and empathetic concern (p = .001), and perspective taking (p = 
.001). A less strong but still negative correlation was found between grandiose 
manipulative traits and personal distress (p = .001), and fantasy (p = .002). There was 
a strong negative correlation between callous unemotional traits and empathetic 
concern (p = .001), and moderate negative correlation with personal distress (p = 
.001), perspective taking (p = .001), and fantasy (p = .001). Impulsive irresponsible 
traits were weakly negatively correlated with both empathetic concern and 
perspective taking (both p = .001). Similar correlations were found between impulsive 
irresponsible traits and personal distress (p = .010), and fantasy (p = .196). 
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Table 9.  
Correlations between the YPI dimensions of psychopathy and the IRI dimensions of 
empathy 
 Empathetic 

concern 
Fantasy Personal 

distress 
Perspective 

taking 
Grandiose 
manipulation 

-.580** -.271** -.417** -.515** 

Callous 
unemotional 

-.727** -.500** -.572** -.538** 

Impulsive 
irresponsible 

-.360** -.115 -.228* -.444** 

YPI mean -.557** -.246** -.406** -.527** 
Note * p < .05, ** p < .01.  
 
Pearson’s correlation was calculated to test if dimensions of empathy are associated 
with expression recognition accuracy. As can be seen in Table 10, there was a weak 
but significant correlation between empathetic concern and accurate recognition of 
anger (p = .040), as well as between fantasy and anger (p = .038). Similar correlations 
were also observed between fantasy and accurate recognition of disgust (p = .026), 
and between fear and personal distress (p = .015). 
 
Table 10.  
Correlations between the IRI dimensions of empathy and expression recognition 
accuracy in the Hexagon task. 
 1 2 3 4 
1. Empathetic concern     
2. Fantasy .522**    
3. Personal distress .441** .367**   
4. Perspective taking .522** .348** .196*  
5. Anger .183* .185* -.032 -.002 

6. Disgust .015 .198* .081 -.007 

7. Fear .127 .160 .215* .090 

8. Happiness -.033 .024 -.083 -.034 

9. Sadness .086 .143 .062 .018 

10. Surprise -.029 .050 -.017 -.112 

Note * p < .05, ** p < .01.  
 

Discussion 
 

The main objective of the current study was to investigate whether participants with 
low versus elevated psychopathic traits differed in their ability to correctly recognize 
facial expressions of emotions. No significant group differences were found. The 
effect of expressivity of facial stimuli was also examined, but no significant 
difference in recognition was found between the 70% and 90% morphed expressions. 
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The relationships between three core dimensions of psychopathy, facial expression 
recognition, and four well-established dimensions of empathy were examined. 
Dimensions of psychopathy were highly inter-correlated and showed excellent 
internal consistency (.91 - .96). Dimensions of empathy were weak to moderately 
correlated with each other, and indicated questionable to excellent internal 
consistency (.64 - .83). Dimensions of psychopathy were all negatively correlated 
with dimensions of empathy, but the strength of the associations varied between 
dimensions. Lastly, emotional expression recognition had near zero correlation with 
psychopathic traits and zero to weak correlation with empathy.  
 
Consistent with the identification and assignment of participants into a low and 
elevated psychopathic traits group following the screening, there were significant 
group differences in all three dimensions in the YPI, as well as in mean YPI score.  
This was intended as a re-test, since the formation of groups was based on the YPI-S, 
and the lab procedure involved the long, 50-item version of the YPI. The elevated 
psychopathic traits group also scored significantly lower than the low group in both 
affective empathy (empathetic concern and personal distress), and in cognitive 
empathy (fantasy and perspective taking). This is in line with previous research on 
psychopathy and deficits in empathy (e.g. Blair, 2005, 2018; Blair, et al., 2006; Lui, 
Barry, & Sacco, 2016; Patrick, 2017; Takamatsu and Takai, 2018).  
 
In regards to the results on the Hexagon task, there were significant differences in 
recognition between the six emotions, except between anger and disgust, happiness 
and sadness, and between fear and surprise. Among all participants, happiness was 
associated with the greatest degree of recognition, followed by sadness, surprise and 
fear. The emotion that had the lowest accuracy scores was anger followed by disgust. 
As seen in Figure 2, there was little variation of scores within happiness, suggesting 
that few of the participants had deficits in recognizing that emotion compared to anger 
or disgust. These findings are consistent with previous research using the same facial 
expression recognition task (Fairchild et al 2009, 2010; Sully et al., 2015). This 
implies that facial expressions are differently associated with recognition, depending 
on the emotion that is expressed.  
 
Contrary to previous research on deficits in facial expression recognition among 
individuals high in psychopathic traits (e.g. Dawel et al., 2012; Dolan & Fullham, 
2006; Fairchild et al., 2009, 2010), the elevated psychopathic traits group did not 
exhibit deficits in emotion recognition. Rather, the opposite toward what some 
researchers suggest was found. The elevated psychopathic traits group had higher rate 
of correct recognition in all six emotions compared to the low group, but the 
differences were not statistically significant. This could be due to several reasons. A 
lot of previous studies on this subject have used clinical populations (e.g. Fairchild et 
al., 2009, 2010 used participants diagnosed with conduct disorder), while this study 
sampled from the “normal” population. Secondly, the high expressivity of facial 
expression (70% and 90% intensity) may have rendered the tasks too easy and 
insensitive to subtle differences, thus resulting in ceiling-effects. However, the 
specific emotions differed significantly (e.g. rate of recognition was significantly 
higher for happiness than anger) suggesting that the high recognition could also be 
emotion-specific, and not task-specific.  
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Despite that the elevated psychopathic traits group had significantly lower scores on 
all four dimensions of empathy, they did not exhibit poorer expression recognition 
compared to the low group. The non-significant group differences are in line with 
some previous studies who have found equal or even better recognition among high 
psychopathic individuals (e.g. Mowle et al., 2019; Pham & Philippot, 2010). Fairchild 
et al. (2010) found that high psychopathic traits were associated with significant 
deficits in recognition of sadness, but had higher recognition of disgust compared to 
low psychopathic traits group. The higher recognition of disgust among high 
psychopathic traits individuals was also found here. Furthermore, the cut-offs of the 
means used to create the elevated psychopathic traits groups might have been too low. 
Other studies (e.g. Fairchild et al., 2010) used a mean YPI cut-off of 2.5 in their 
elevated group, and found significant differences. 
 
In order to investigate if recognition was affected by expressivity of facial stimuli, the 
groups were compared on their recognition of 70% versus 90% intensity. Given that 
disgust was the emotion associated with lowest recognition, it was not surprising that 
the largest, near significant difference between groups was when disgust was only 
present at 70%. Again, disgust appears to be the emotion associated with greatest 
difficulty to recognize. Perhaps disgust and anger were confused with each other, and 
thus resulting in lower accuracy scores.  
 
The correlational analyses between emotions in the Hexagon task and dimensions of 
psychopathy yielded no significant results. Again, this could be due to the lack of 
variation of scores in the Hexagon task and easiness of the task. Or the results could 
simply be due to a lack of association between psychopathy and emotion recognition 
in this sample. Empathy and psychopathy were negatively correlated with each other 
across all dimensions. This is in line with previous research on deficits in both 
cognitive and affective empathy among high psychopathic individuals (Blair, 2018; 
Lui, Barry & Sacco, 2016; Takamatsu & Takai, 2018). More specifically, there were 
stronger, negative correlations between the facets of affective empathy and 
psychopathic traits, compared to cognitive empathy. This is consistent with the notion 
of affective deficits in the psychopathic personality construct, such as reduced 
empathy (e.g. van Goozen et al., 2007; Patrick, 2017).  
 
The correlations between empathy and emotion recognition revealed weak but 
significant associations. Empathetic concern was positively correlated with 
recognition of anger. There was also a positive but weak correlation between 
recognition of anger, disgust and fantasy. Note that these were the emotions that were 
the most difficult to recognize. A significant positive correlation was also found 
between personal distress and recognition of fear, which is interesting at face value 
given the similarity of the two. Since personal distress is a facet of affective empathy, 
these results are not consistent with previous studies (e.g. Lui, Barry, & Sacco, 2016; 
Besel & Yuille, 2010). Thus for this sample, there appear to be a weak, positive 
correlation between at least three emotions (fear, anger, and disgust) and cognitive 
empathy (fantasy), as well as affective empathy (empathetic concern and personal 
distress). This is in line with Olderbak and Wilhelm (2017) who found a weakly 
positive relation between emotion perception and empathy (both cognitive and 
affective).  
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Several limitations with the current study are noted. Most prominent is the low 
variation of scores in the Hexagon task. The current study only compared two stages 
of graduated intensity of emotional expression (the 70% versus 90% level of 
morphing). Future replications could benefit from including the 50-50% morphs and 
present which emotions were selected in error, if the facial expression was 
misidentified. Overall, the Hexagon task in the current study may not have produced 
sufficient difficulty to detect an effect. The use of non-parametric test also limited the 
study’s opportunities to look at interaction effects. Additionally, if the study had used 
a higher cut-off of the mean for the elevated psychopathic traits group, perhaps 
differences in expression recognition would be found between the groups. For 
example, Fairchild et al. (2010) used a 2.5 YPI score as their cut-off for their elevated 
psychopathic traits group and found group differences in recognition of sad 
expressions. Future studies on facial expression recognition should aim to increase the 
ecological validity of the task by using even more naturalistic and dynamic pictures of 
expressions (perhaps short clips would be more useful). Future studies could also 
employ multiple tests of emotion recognition (for example vocal emotion processing) 
to provide comprehensive information about emotion perception and accuracy. 
Furthermore, future studies on individual differences in empathy could benefit from 
use of other assessments as oppose to solely self-report questionnaires (for example 
Mitchell & Phillips (2015) used neuroimaging).  
 
Broadly, the results of this study add to the growing literature examining the 
association between psychopathic traits, empathy and facial expression recognition. 
The findings highlight the varied patterns of psychopathic traits in empathy subtypes, 
as well as how recognition ability is affected by emotion displayed. The study also 
provides valuable data on individual differences in psychopathy, empathy and 
expression recognition on a sample from the normal population.  
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Appendix 
 

Screening questionnaire: 
• Demographics - Age, sex, ethnicity, country of birth 
• Socioeconomic status – education, occupation, income range 
• Adult Self-Report (ASR/18-59) (Achenbach, 2009 ) – measures adaption, 

maladaption, internalizing and externalizing behaviours 
• Youth Psychopathic Traits Inventory Short Version (YPI) (Andershed, Kerr, 

Stattin, & Levander, 2002)  

In-lab: 
• Demographics - Age, sex, ethnicity, country of birth 
• Socioeconomic status – education, occupation, income range 
• Youth Psychopathic Traits Inventory (YPI) (Andershed, Kerr, Stattin, & 

Levander, 2002)  
• The Triarchic Psychopathy Measure (Tri-PM) (Patrick, Fowles, & Krueger, 

2009)  
• Self-Report Psychopathy Scale (SRP) (Neumann & Declercq, 2009)  
• AUDIT (Berman, Wennberg, & Källmén, 2012)  
• DUDIT (Berman et al., 2012)  
• Reactive Proactive Aggression (RPQ) (Raine, Dodge, Loeber, Reynolds, & 

Loeber, 2002)  
• Criminal behaviour (Andershed et al., 2002)  
• Childhood Trauma Questionnaire (CTQ) (Gerdner & Allgulander, 2009). 
• Interpersonal Reactivity Index (IRI)(Davis, 1980)  
• Wechsler Abbreviated Scale of Intelligence (WASI) (Wechsler, 1999)  
• General health – Diagnosis, injuries, prescriptions, over-the-counter drugs 
• Affective ratings of the movie clips (Fanti, Kyranides, & Panayiotou, 2015) 

(included in the movie clip task). 

In-lab protocol 
• Rest, 3 minutes before and after each test 
• Facial Expression Recognition Task (Calder et al., 1996) (Fairchild, Stobbe, 

van Goozen, Calder, & Goodyer, 2010; Fairchild, van Goozen, Calder, 
Stollery, & Goodyer, 2009) 

• Fear Conditioning Paradigm (Gao, Tuvblad, Schell, Baker, & Raine, 2014) 
• Affective Modulation of the Startle Reflex Paradigm: (International Affective 

Picture System http://csea.phhp.ufl.edu/index.html) (Fairchild et al., 2010; 
Fairchild, Van Goozen, Stollery, & Goodyer, 2008) 

• Movie clips(Fanti et al., 2015; Uhrig et al., 2016) 
• Go/NoGo Paradigm (Bezdjian, Tuvblad, Wang, Raine, & Baker, 2014 ) 
• Count Down(Fung et al., 2005) 

 


