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Abstract 

The present two-part study assesses how psychopathic traits affect individuals’ ability to 

process naturalistically elicited, dynamic emotional facial expressions.  A new stimulus set of 

spontaneous, dynamic facial expressions was created by filming participants as they watched 

emotional video clips, and then validated using the program FaceReader.  Faces from this set 

were then viewed by a second set of study participants who identified each emotional facial 

expression.  We then calculated the relationship between emotion recognition accuracy and 

psychopathic traits as measured by the Psychopathic Personality Inventory-Revised (PPI-R).  A 

statistically significant relationship between psychopathic traits and impairments in the 

recognition of dynamic fear expressions was observed such that increases in psychopathy were 

associated with larger impairments in recognizing fear.  No similar relationship was observed for 

amusement, disgust, sadness, or overall accuracy.  Future research should focus on expanding 

upon the use of naturalistically elicited, dynamic emotional facial expressions to assess the 

relationship between psychopathy and impairments in emotion recognition. 
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Psychopathic personality traits and the recognition of dynamic, spontaneous emotional facial 

expressions 

Psychopathy is a developmental disorder involving both affective-interpersonal and 

behavioral components.  It is characterized by frequent antisocial behavior and impaired 

emotional responding such as shallow affect and reduced guilt and remorse (Blair, 2003). 

Instrumental aggression and impairments in both emotional processing and empathic responding 

are also characteristic of the disorder (Blair, 2006).  It has been suggested that aggression and 

other types of maladaptive behaviors may result from an inability to recognize and respond to the 

social cues of others (Corden, Critchley, Skuse, & Dolan, 2006).  Emotional facial expressions in 

particular may be especially important in moderating social behaviors.  For this reason, the 

present research focuses on identifying a link between antisocial behavior and impairments in 

facial affect recognition.  

Prior research has shown that psychopathy is associated with impairments in facial affect 

recognition.  Antisocial populations have demonstrated generalized impairments in facial affect 

recognition and processing (Woodbury-Smith et al., 2005). Psychopaths seem to have particular 

difficulty recognizing emotional expressions that signal distress, such as fear and sadness.  A 

recent meta-analysis demonstrated that high levels of antisocial traits, including psychopathic 

traits, are associated with impaired ability to process certain emotional facial expressions, in 

particular, expressions of fear, and that these impairments are not attributable to task difficulty 

(Marsh & Blair, 2008).   

Some research has suggested that the fear expression in particular is important for 

inhibiting aggression and antisocial behavior (Blair, 2001; Marsh, Adams, & Kleck, 2005), 
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which provides a possible explanation for the link between psychopathy, which is characterized 

by instrumental aggression and other forms of antisocial behavior, and an inability to recognize 

fear.  An impairment in fear recognition could interfere with the normal inhibitory response that 

accompanies the observation of a fearful expression.  This is in accordance with findings that 

suggest accuracy in recognizing fearful expressions predicts prosocial behavior (Marsh, Kozak, 

& Ambady, 2007), and it has been suggested that the fearful facial expression may be socially 

adaptive and serve to elicit empathy and thus inhibit aggression in the observer (Marsh, Adams, 

& Kleck, 2005).  Psychopathic individuals demonstrate marked deficits in recognizing and 

processing fearful expressions, which provides a possible mechanism by which their aggressive, 

antisocial behavior can be explained.   

While extensive research has identified a robust link between antisocial behaviors and 

impairments in facial affect recognition, the use of primarily static and posed stimuli to test this 

relationship remains a serious shortcoming.  Previous studies have mainly tested the ability of 

psychopaths to recognize posed, static, and exaggerated expressions of emotion. Most previous 

sets of posed expressions were created for the purpose of conveying a discrete emotion, and 

often contain exaggerated features and combinations of features that are not seen in the 

spontaneous expressions of everyday life (Naab & Russell, 2007). This creates some concern 

about how well findings related to the recognition of posed facial expressions would generalize 

to the recognition of genuine, spontaneous emotional expressions present in actual social 

interactions.    

In addition, some evidence suggests that recognition of posed expressions is easier than 

recognition of spontaneous expressions (Hess & Blairy, 2001; Motley & Camden, 1988; 
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Wagner, 1990; Wagner et al.,1986, 1992; Yik et al., 1998).  The exaggerated features of posed 

expressions, which do not reflect the naturalistic expressions that occur in everyday life, are 

easier to recognize and identify than spontaneous expressions.  Directly comparing the 

recognition of posed and spontaneous expressions via still photographs, Motley and Camden 

(1988) found that recognition of posed expressions was significantly higher (81.4% agreement) 

than recognition of spontaneous expressions (26% agreement).  In a study using videos of 

spontaneous expressions, Wagner et al. (1986) found that recognition accuracy did not differ 

from chance for sadness (16.7%) or fear (10.3%) expressions.   Recognition accuracy for 

spontaneous fear and sadness expressions was significantly lower than recognition accuracy for 

posed fear and sadness expressions.  This study also suggests the importance of using dynamic 

versus static spontaneous expressions to assess emotion recognition.   

Research has demonstrated that dynamic expressions are associated with increased 

physiological responses and greater brain activity.  Dynamic expressions have been shown to 

induce greater physiological arousal (Sato & Yokishawa, 2007), increased activation of the broad 

region of visual cortices, the amygdala, and the right inferior frontal gyrus, and enhanced 

perceptual image, emotional response, and motor processing or spontaneous facial mimicry 

(Yokishawa & Sato, 2006).  Sato and Yokishawa (2007) found that when viewing both static and 

dynamic facial expressions, participants consistently reported higher arousal responses for the 

dynamic expressions.  Similarly, Thorton (1998) found greater recognition of facial identity 

when viewing short video clips of emotional expressions versus still photographs, emphasizing 

the importance of motion and facial dynamics for emotion recognition.   This suggests that 

researchers cannot simply extrapolate the findings from studies using posed, static, exaggerated 
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expressions, but should independently test how psychopathy affects recognition accuracy for 

spontaneous, dynamic facial expressions that signal distress.    

The source of psychopathic individuals' emotional impairment may be dysfunction in the 

amygdala.  Numerous neuroimaging studies have demonstrated that healthy participants show 

increased activity in the amygdala when viewing fearful facial expressions, (Adolphs, 2006; 

Murphy, Nimmo-Smith, & Lawrence, 2003).  A recent neuroimaging study demonstrated that 

individuals with psychopathic traits show reduced activity in the amygdala and reduced 

functional connectivity between the amygdala and ventromedial prefrontal cortex while viewing 

the fearful facial expressions of others (Marsh et al., 2008). This is in accordance with findings 

of fear recognition deficits in individuals with low levels of empathy (Marsh & Ambady, 2007).  

Because dynamic and spontaneous expressions seem to be more difficult to recognize than posed 

expressions (Wagner et al., 1986) and elicit increased brain activation (Yokishawa & Sato, 

2006), it is possible that the link between fear recognition deficits and psychopathy would be 

especially salient for spontaneous, dynamic expressions.  

The amygdala may be especially important for recognizing dynamic rather than static 

facial expressions.  A 2003 study demonstrated that brain regions implicated in processing facial 

expressions such as the amygdala and fusiform gyrus showed increased activity and stronger 

responses to dynamic versus static facial expressions.  This finding was especially salient for the 

fear expression (LeBar, Crupain, Voyvodic, & McCarthy, 2003).  Assessing psychopathy, for 

which the fear expression is of particular interest, should use spontaneous and dynamic 

expressions, which seem to be associated with increased activation in the amygdala even in a 

healthy population.  



DYNAMIC EXPRESSIONS & PSYCHOPATHY 7 

Additionally, dynamic emotional stimuli are more ecologically valid than the posed, 

exaggerated expressions typically used in emotion processing tasks.  It is important to understand 

whether psychopathic traits are associated not only with impaired responses to the static, 

exaggerated expressions typically used in neurocognitive tasks, but also to the expressions of 

emotion as they are displayed by people in response to actual emotional events. While extensive 

research has shown that the antisocial behavior and lack of empathic response that characterize 

psychopathy may be related to a deficit in facial affect recognition, the results are based solely 

on research using static and posed facial expressions.   

Psychopathic individuals tend to show lower levels of physiological arousal and brain 

activation than controls when viewing fearful facial expressions, a finding that is, again, 

primarily based on studies using static, posed expressions (Marsh & Blair, 2008).  Based on the 

knowledge that dynamic, spontaneous expressions are more ecologically valid and produce 

greater physiological arousal and brain activation than posed, static expressions, especially for 

fear, it is critical to understand whether individuals with psychopathy also demonstrate an 

impairment in recognizing dynamic, spontaneous expressions analogous to those that occur 

during social interactions in everyday life.  In order to understand the mechanisms by which 

psychopathy influences fear recognition, it is necessary to use stimuli that have been shown to 

produce the most robust physiological and neural responses in areas implicated in the disorder, 

such as the amygdala and fusiform gyrus.   

In this study, we will assess how psychopathic traits affect individuals’ ability to process 

naturalistically elicited, spontaneous, dynamic emotional facial expressions, allowing for 

conclusions that are more generalizable and relevant to our understanding of the disorder as it 
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influences functioning in everyday life.  Based on the well established relationship between 

psychopathic personality traits and deficits in facial affect recognition (Marsh & Ambady, 2007; 

Marsh & Blair, 2008), we hypothesized that we would observe a negative correlation between 

scores on the Psychopathic Personality Inventory (PPI-R) and accuracy in recognition of 

spontaneous, dynamic fearful facial expressions.  

Phase 1    

Method  

Participants  

18 participants, aged 18-21 (6 males, 12 females) were recruited from the Georgetown 

University Community. The mean age of participants was 20.2 years (SD = 0.9 years). Included 

were 11 Caucasian, 3 Hispanic,  2 Asian, and 2 African-American subjects.  All participants had 

completed a minimum of a high school education.  Five of the 18 subjects declined to consent to 

have their recordings used in Phase 2 of the study, and 4 of the 18 subjects produced recordings 

that were unable to be analyzed by FaceReader.  Thus, 9 stimulus subjects' recordings (5 

females, 4 males) were analyzed and extracted for the stimulus set to be used in Phase 2.  

Stimuli  

Phase 1 subjects viewed emotionally evocative film clips that were selected by the 

researchers based on both their previous use in prior studies as well as their predicted efficacy in 

terms of the goals of the present study.  Three film clips for each of the desired four emotions 

(amusement, disgust, fear, and sadness) were used.  Table 1 provides information on the origin 
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of the clips, the length of the clips, their use in previous studies, and whether or not they 

provided expressions that were extracted for use in Phase 2.  

Table 1  

Descriptive Data of Phase 1 Stimuli  

Evoked 
Emotion  

Original Film  Length of 
Clip  

Previous Use  Number of 
Expressions 
Provided  

Amusement  Bill Cosby: Himself  2'02''  Schaefer, Nils, Sanchez, & 
Philippot, 2009.  

7  

   Mr. Bean goes to the 
Swimming Pool 

3'43''  Rottenberg, Ray, & Gross, 
2007.  

1  

 When Harry Met Sally  2'36''  Rottenberg, Ray, & Gross, 
2007.  

1  

Disgust  Trainspotting (1)  1'47''  Schaefer, Nils, Sanchez, & 
Philippot, 2009.  

7  

   Saving Private Ryan  2'13''  Schaefer, Nils, Sanchez, & 
Philippot, 2009.  

1  

   Trainspotting (2)  1'30''  Schaefer, Nils, Sanchez, & 
Philippot, 2009.  

1  

Fear  Arachnophobia  1'36''  None  4  
   Scream   2'32''  Schaefer, Nils, Sanchez, & 

Philippot, 2009.  
5  

   The Shining  4'16''  Rottenberg, Ray, & Gross, 
2007.   

1  

Sadness  Dead Man Walking  4'44''  Schaefer, Nils, Sanchez, & 
Philippot, 2009.  

1  

   Steel Magnolias  5'37''  Schaefer, Nils, Sanchez, & 
Philippot, 2009.  

1  

   The Champ  2'48''  Rottenberg, Ray, & Gross, 
2007.   

7  

   

Procedure  

Participants viewed 12 film clips designed to evoke amusement, disgust, fear, and 

sadness. Participants viewed 3 clips designed to evoke each of the four emotions, and they saw 

each cluster of emotion-eliciting clips in a row (i.e., all three fear-eliciting clips were viewed 
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sequentially).  The order of the 4 emotion clusters was randomized for each participant.  

Participants were informed during consenting that they were to be filmed as they watched the 

emotional film clips. Videotaping was accomplished using the camera built into the monitor of a 

Macintosh G5 Desktop Computer.  The videotaping program was hidden from the view of the 

participants.  Following the film-viewing task, participants completed both the PPI-R, a multiple 

choice questionnaire to determine their subjective reactions to each film clip, and basic 

demographic and psychological screening forms.  The recordings were subsequently analyzed 

using the software FaceReader to create the stimulus set for Phase 2 of the present study.     

Questionnaire Measures  

Emotional Response  

The PANAS (Positive and Negative Affect Schedule) measured participants' 

positive and negative affect after they viewed the emotionally evocative film 

clips.  The PANAS consists of a list of 20 words that describe emotional states, 

each of which the participant is asked to rate, based on their present emotional 

state, on a scale of 1 to 5 (1 being very slightly or not at all, and 5 being 

extremely).        

Psychopathic Personality Traits  

The PPI-R is a self-report measure of both global psychopathy and the component 

traits of psychopathy.     
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Stimulus Creation     

 Using FaceReader, the researcher (K.M.) extracted the most intense exemplar of each of 

the desired emotions of amusement, disgust, fear, and sadness for each of the 9 subjects.  An 

automated system of facial affect recognition, FaceReader uses a system of face modeling and 

classification and produces an output that rates each frame of a video across the six basic 

emotions of happiness (researchers labeled this amusement), anger, disgust, fear, surprise, and 

sadness. FaceReader works in three steps: 1) Face Finding--the position of the face is located 

using the Active Template Method (ATM); 2) Face Modeling--in this step, the Active 

Appearance Model (AAM) is used to synthesize a face model; 3) Face Classification--this step 

uses a trained artificial neural network to classify the six basic emotions.  FaceReader recognizes 

facial expressions at an accuracy of 89%, with some variation for certain emotions.  Table 2 

displays FaceReader's recognition accuracy for the six basic emotions, as reported by the 

manufacturers.  

Table 2 

FaceReader's Recognition Accuracy for the Seven Basic Emotions  

Emotion*  Precision (accuracy) 
Happy  0.97  
Angry  0.80  
Sad  0.85  
Surprised  0.85  
Scared  0.93  
Disgust  0.88  
Neutral  0.96  
*In this study, only the ratings of happiness (amusement), disgust, fear, and sadness were used.   

The recordings from Phase 1 were first edited for errors that would interfere with 

FaceReader.  These included a participant looking away from the screen, blocking his or her face 
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with a hand or other object, and excessive movement of the participant.  The edited clips were 

then uploaded into FaceReader and analyzed across the four emotion states of happiness 

(amusement), disgust, fear, and sadness.  FaceReader allows the user to select a Face Model 

from the following list of options: "General 1", "General 2", "East Asian 1", "East Asian 2", and 

"Below Screen Optimized".  For the two East Asian subjects, the "East Asian 1" model was 

used.  For all other subjects, the "General 1" model was used.  These two chosen models were 

identified by the manufacturer as producing the best results under normal filming circumstances.  

The program indicated that the recordings analyzed in this study were of optimal quality.  

"General 2," "East Asian 2," and "Below Screen Optimized" are designed for filming 

circumstances in which either the lighting or camera placement is not optimal.  Video analysis 

rate was set at the highest accuracy level of "3", which produced an analysis of every frame of 

video footage.      

FaceReader produces both a numerical and graphical output that both rates the intensity 

of emotional expression on a scale of 0-1, as well as categorizes the expression as happiness 

(amusement), anger, disgust, fear, surprise, or sadness.  For each recording, the researcher used 

FaceReader's numerical output to identify the point of highest intensity for each of the four 

desired emotions. These peaks were identified as the best exemplar of each of the four emotions.  

Because spontaneous expressions typically incorporate a variety of facial action units (Ekman & 

Friesen, 1978), FaceReader identified multiple expressions as being present in all expressions.  

However, in each expression selected for use, FaceReader identified the desired emotion as the 

most intense.  Figure 1 illustrates the mean ratings produced by FaceReader for all of the 

extracted clips.    
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Figure 1 

FaceReader's Average Ratings of Extracted Expressions 

 

 

 

 

 

Using both the graphical and numerical output, the researcher then extracted clips of the 

recordings based on the natural length of the elicited expressions as determined by FaceReader. 

Examples of FaceReader's textual output (Table 4) and graphical output (Figure 2) are displayed 

below. The researcher included one additional second of video at both the beginning and the end 

of the clip to allow the observer time to orient to the subject of the film before the expression 

began.  Clips varied in both length and intensity of expression.  The length of the clips varied 

from 3.1 seconds to 11 seconds, with a mean of 7.05 seconds (SD=2.11).  Intensity varied from 

.015 to .998, with a mean of .508 (SD=.327).  The researcher extracted 9 exemplars of each of 

the 4 emotions, for a total of 36 clips of naturally elicited, spontaneous, and dynamic expressions 

to be used in Phase 2.  

As a form of secondary validation of the extracted expressions, the researcher evaluated 

the subject's score on the PANAS to ensure that the labels created by FaceReader were also 

endorsed by the subjects' subjective emotional responses.  For all expressions labeled by 
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FaceReader as happiness (amusement), we calculated whether subjects rated their  positive affect 

scores greater than their negative affect scores.  Similarly, for all expressions labeled by 

FaceReader as disgust, fear, or sadness, we calculated whether subjects rated their negative affect 

scores greater than their positive affect scores.  Only the emotion ratings relevent to the extracted 

clips were included in the analysis.  Table 5 indicates the mean PANAS scores for the extracted 

clips.  

Table 4 

Example of FaceReader's Textual Output  

Video 
Time  

Neutral  Happy  Sad  Angry  Surprised  Scared  Disgusted  

00:00.0  0.02577168  0.03092806  0.4114912  0.007868239  0.003532561  0.004906714  0.1734944  
00:00.0  0.02699969  0.03166332  0.4019978  0.007538303  0.003532561  0.005007211  0.1671815  
00:00.1  0.02870057  0.03242895  0.3943833  0.007192962  0.003644814  0.005028238  0.1617623  
00:00.1  0.02959061  0.03289032  0.3915668  0.00696728  0.003675665  0.005014557  0.1584938  
00:00.1  0.03034975  0.03330596  0.3887834  0.006732393  0.003697468  0.005007913  0.1561921  
00:00.2  0.0308295  0.03342226  0.3867777  0.006546305  0.003749094  0.005013017  0.1545237  
00:00.2  0.03116993  0.03342748  0.3906181  0.0062837  0.003719018  0.005060717  0.1546082  
00:00.2  0.03164464  0.03369761  0.3890826  0.006069622  0.003730865  0.005104523  0.1532672  
00:00.3  0.03223957  0.03390355  0.3883795  0.005841054  0.003735476  0.005062113  0.1536182  
00:00.3  0.03278691  0.03393206  0.3889784  0.005626089  0.003732322  0.005072907  0.1538903  
00:00.3  0.03308309  0.03370994  0.3882872  0.005626089  0.003757396  0.005104018  0.1546226  
00:00.4  0.03468482  0.03408618  0.3778637  0.005266552  0.003856261  0.005128461  0.1497947  
00:00.4  0.03467131  0.03447078  0.3755642  0.005135173  0.003879352  0.005197235  0.1490792  
00:00.4  0.03472214  0.03442513  0.3734736  0.00504327  0.003950169  0.005299359  0.1475714  
   

Figure 2 

Example of FaceReader's Graphical output  
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Table 5 

Mean PANAS Scores for Extracted Expressions 

 

 The difference between the means for positive and negative affect scores were in the 

predicted directions for all four emotions.  Howver, differences between positive and negative 

affect scores did not reach significance for Disgust, t = 0.80, p = .22, Fear, t = -1.22, p = .13, or 

Sadness, t = 0.47, p = .47.  Significance was reached for Amusement, t = 5.13, p = .0006.  

Phase 2  

Method  

Participants  

Thirty participants (16 males, 14 females) aged 18-31 were recruited from the 

Georgetown University Community.  Average age of participants was 20.3 years (SD= 3.4 
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years).  Included were 22 Caucasian, 4 Asian, 1 African-American, 2 Hispanic, and 1 subject that 

declined to disclose their ethnicity.  Two participants reported a current diagnosis of generalized 

anxiety disorder, neither of whom were currently taking medication, and two reported a current 

diagnosis of bipolar disorder, both of whom were currently taking anti-psychotic medication. 

 None of the 30 participants reported psychotropic drug use.  All participants had completed a 

minimum of a high school education. One participant's data was excluded due to accidental 

termination of the experimental task by the participant.   

Procedure  

This cohort of participants viewed the video clips of emotional expressions that were 

extracted from the videos collected during Phase 1.  These participants were asked to identify the 

expressed emotion using a multiple-choice format with four response options of 1. Amusement, 

2. Disgust, 3. Fear, and 4. Sadness. Following the task, participants completed the PPI-R and 

basic demographic and psychological screening forms.   

Results   

An unbiased hit rate analysis was used to determine each subject's accuracy in endorsing 

the emotional expressions.  The unbiased hit rate (Hu), originally described by Wagner (1997), 

corrects for any response biases toward a particular expression to produce an estimate of 

accuracy that takes into account both false alarms and response biases to provide a more 

sensitive measure of accuracy than a simple count of hit rates. The computation of Hu can be 

computed as follows:   

1.  (Hu):     

the number of correct responses for a expression x 
 
 

the number uses of expression x as a response 

The number of correct responses for expression x 
 
 

The total number of expression x 
X 
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2. p(chance):   

                                                                  

   

 

3. p(above chance)=(Hu) - p(chance)  

4. arcsin (p above chance)=estimate of accuracy that takes into account both false alarms and 

response biases.   

The unbiased hit rate determined an overall accuracy score for each subject as well as an 

accuracy score for each of the four emotions.  We then calculated the correlation between 

subjects' PPI scores and their accuracy scores for each emotion.  A linear regression analysis was 

performed for overall accuracy as well as for accuracy of each of the four expressions.     

PPI-R Scores  

The scores on the PPI-R ranged from 333 to 492, with a mean score of 411.55 (SD = 

44.67).  

Overall accuracy  

The unbiased hit rate calculation produced a mean endorsement, or accuracy score, of 

.431 (SD = .122) for all of the subjects across the four types of emotional expressions.  A 

marginally significant negative correlation between overall emotion recognition accuracy and 

psychopathic traits was observed, r(24) = -.310, p = .102 (All p-values are two-tailed unless 

otherwise stated). (Figure 3)    

 

total number of expression x 
 
 

total number of all expressions 

total number of all expressions 

number of uses of expression x as a response 
X 
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Amusement 

The unbiased hit rate calculation produced a mean endorsement, or accuracy score, for 

the amusement expressions of .794 (SD = .222) for all of the subjects.   A non-significant 

negative correlation between overall emotion recognition accuracy and psychopathic traits was 

observed, r(24) = -.145, p = .452. (Figure 4).    

Disgust 

The unbiased hit rate calculation produced a mean endorsement, or accuracy score, for 

the disgust expressions of .200 (SD=.112) for all of the subjects.   A non-significant negative 

correlation between overall emotion recognition accuracy and psychopathic traits was observed, 

r(24) = -.256, p = .181.  (Figure 5).  

Fear 

The unbiased hit rate calculation produced a mean endorsement, or accuracy score, for 

the fear expressions of .361(SD=.168) for all of the subjects.   A statistically significant negative 

correlation between overall emotion recognition accuracy and psychopathic traits was observed, 

r(24) = -.391, p = .036. (Figure 6).  

Sadness  

The unbiased hit rate calculation produced a mean endorsement, or accuracy score, for 

the sadness expressions of .374 (SD=.168) for all of the subjects.   A non-significant negative 

correlationbetween overall emotion recognition accuracy and psychopathic traits was observed, 

r(24) = -.176, p = .361.  (Figure 7).  
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Figure 3 

Overall Accuracy and PPI-R Scores  

  

 

 

 

 

 

Figure 4 

Amusement Accuracy and PPI-R Scores  
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Figure 5 

Disgust Accuracy and PPI-R Scores  

 

 

 

 

 

 

 

 

 Figure 6 

 Fear Accuracy and PPI-R Scores  
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Figure 7 

Sadness Accuracy and PPI-R Scores  

                      

 

 

 

 

 

 Correlations between the four emotions   

Statistically significant correlations were found between recognition accuracy for the 

following emotions: fear and disgust, r(28) = .442, p = .016, fear and sadness, r(28) = 0.542, p = 

.002, and disgust and sadness, r(28) = 0.626, p = .000.  The magnitude of these correlations 

suggest that multicollinearity among the recognition of the four emotions was not extreme.  

Thus, we conducted a simultaneous multiple regression analysis to confirm that fear recognition 

accuracy best predicted psychopathy scores, F = 1.20, r(28) = .036, p=.313 (Table 6).  A non-

significant relationship was observed for Amusement, t = -.160, p = .874; Disgust, t = -.168, p = 

.495; or Sadness, t = .570, p = .574, indicating that the accurate recognition of these emotions 

does not predict psychopathy scores.  However, the recognition of fear significantly predicted 

psychopathy scores, t = -1.713, p = .05 (one-tailed).   



DYNAMIC EXPRESSIONS & PSYCHOPATHY 22 

Table 6 

Accuracy in Recognizing Four Emotional Expressions as a Predictor of PPI-R Scores 

Predictor Variable  PPI-R Scores  
   b  β  t(28)  
Amusement  -6.289  -0.31  -.160  
Disgust  -66.844  -.168  -.692  
Fear  -103.485  -.388  -1.713*  
Sadness  39.071  .147  .570  
* p < .05, one-tailed  

Gender differences   

A repeated measures analysis of variance demonstrated a significant gender difference, 

with females outperforming males, in accuracy scores, F = 7.44, p = .011.   Significant gender 

differences were observed for Sadness, F = 11.63, p = .002 and Disgust, F = 7.12, p = .013 but 

not for Amusement, F =0.32, p = .576 or Fear, F = 3.95, p = .057.  No significant interaction 

effect between accuracy and gender was observed, F = 2.36, p = .137.  

Discussion  

This study examined the relationship between psychopathy and the recognition of 

spontaneous, dynamic fear expressions.  To our knowledge, no study to date has assessed the 

relationship between psychopathic personality traits and impairments in the recognition of 

dynamic, naturally elicited expressions.  As hypothesized, we found that psychopathic traits were 

associated with impaired recognition of dynamic fear expressions, but not other emotional facial 

expressions.  We tested our hypotheses using a stimulus set validated by the objective program 

FaceReader.  These results support and extend previous findings suggesting that aggression and 

other maladaptive antisocial behaviors characteristic of psychopathy may be related to a deficit 

in processing important social cues, particularly fearful facial expressions.    
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Prior research has established a robust relationship between psychopathic personality 

traits and impairments in facial affect recognition (Marsh & Blair, 2008; Woodbury-Smith et al., 

2005).  Psychopaths seem to have particular difficulty recognizing emotional expressions that 

signal distress, such as fear and sadness, a deficit that is demonstrated in facial expression 

recognition tasks similar to the present study.  A number of studies have directly tested the 

relationship between psychopathy and impairments in facial affect recognition using photographs 

of emotional expressions, and found a significant deficit in emotion recognition in those 

individuals with high levels of psychopathic traits (Hansen, Johnson, Hart, Waage, & Thayer, 

2008; Hastings, Tangney, & Stuewig, 2008; Marsh & Blair, 2008).  The results of the present 

study, then, are consistent with a wealth of prior evidence demonstrating a link between 

psychopathic traits and impairments in emotion recognition and processing, specifically for the 

fear expression.  The present study confirms that observed relationship between high levels of 

psychopathy and impairments in fear recognition exists not only for static, posed expressions, 

but also extends to include dynamic, spontaneous expressions. 

The present study aims to expand the previous findings by testing the relationship 

between psychopathic traits and fear recognition deficits using a novel stimulus set.  Most of the 

prior research on the topic has used one stimulus set of static, posed expressions created by 

Ekman and Frisen (1986).  The present study used a stimulus set of dynamic, spontaneous facial 

expressions created for this study and objectively validated by the program FaceReader.  Not 

only are dynamic, spontaneous expressions more subtle and difficult to identify than static, posed 

expressions (Hess & Blairy, 2001; Motley & Camden, 1988; Wagner, 1990; Wagner et al.,1986, 

1992; Yik et al., 1998), they also more closely resemble the kind of expressions found in 

everyday life and are thus more ecologically valid and likely to produce results that would 
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generalize to responses to emotional expresions in daily life.  The use of spontaneous, dynamic 

expressions gives us insight into the kinds of social interactions psychopathic individuals may be 

engaging in on a daily basis. 

The results of this study indicate that individuals with high levels of psychopathic traits 

have trouble processing the natural, spontaneous, and genuine fearful expressions of those 

around them.  This deficit in recognizing naturally elicited fear expressions would significantly 

impair their ability to read and respond to normal social cues.  The occurance of adaptive, 

prosocial behaviors has been linked to the ability to recognize the fear expression (Marsh, 

Kozak, & Ambady, 2007), thus an impairment in fear recognition provides a possible 

explanation for the maladaptive antisocial behavior that is characteristic of psychopathy.  If 

individuals with high levels of psychopathy have a genuinely impaired ability to recognize fear, 

the normal empathic response that accompanies viewing a fear expression to inhibit aggression 

would not occur.  

  Research has suggested that recognition and processing of the fear expression depends 

disproportionately on the amygdala (Adolphs, 2006) and that activity in the amygdala is 

especially prominent during tasks that involve fear processing (Murphy et al., 2003).  The 

amygdala serves as an important component of the threat-response system by determining 

whether the correct response to a perceived threat should be fight or flight.  The autonomic 

response of psychopathic individuals to threatening stimuli is muted compared to controls, which 

indicates an impairment possibly originating in the amygdala (Blair, 2001).  Psychopathic 

individuals' inability to appropriately recognize and respond to social emotions, specifically fear, 

would imply an underlying problem with the threat-repsonse system involving the amygdala.  
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Neuroimaging studies have shown greater amygdala response to the fear expression 

versus other emotional expressions (Fitzgerald et al., 2006; LaBar, Crupain, Voyvodic, 

McCarthy, 2003) and reduced ability to recognize fear expressions is associated with decreased 

activity in the amygdala and reduced functional connectivity between the amygdala and 

ventromedial prefrontal cortex (Corden et al., 2006; Marsh et al., 2008). A meta-analysis on the 

neuroanatomy of emotions found that the amygdala was the most consistently activated region 

for the discrete fear emotion (Murphy, Nimmo-Smith, & Lawrence, 2003).  Moreover, people 

with both unilateral and bilateral amygdala damage are significantly impaired in recognizing the 

fear expression (Adolphs et al., 1999; Adolphs, Baron-Cohen, & Tranel, 2002), further 

implicating the amygdala in the fear recognition process.  Psychopathy is associated with similar 

impairments in fear recognition to individuals with amygdala damage.  An analysis of brain 

abnormalities in antisocial populations including psychopaths demonstrated a significant link in 

amygdala dysfunction and impairments in fear recognition and processing (Yang et al., 2009), 

suggesting an underlying impairment in amygdala function which may explain the associated 

deficits in fear recognition.     

            It is important to note that the present study was conducted using a healthy population 

who demonstrated variability in psychopathic traits and not clinically significant 

symptomatology.  Within the literature on psychopathy, there is an ongoing debate about 

whether psychopathy is a categorical or dimensional variable.  In other words, some researchers 

believe that psychopathy is a cluster of high levels of certain continuous traits (Benning, Patrick, 

Blonigen, Hicks, & Iacono, 2005; Lilienfeld & Fowler, 2006), while others argue that 

psychopaths are a discrete class of individuals fundamentally different than the rest of society 

(Harris, Skilling, & Rice, 2001).   The present study supports past research demonstrating a 
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relationship between facial processing deficits and varying levels of psychopathic traits, 

suggesting the importance of studying populations who exhibit psychopathic traits, not just those 

meeting the clinical definition of psychopathy (Hansen, Johnsen, Hart, Waage, Thayer, 2008).   

Our results suggest the a relationship between psychopathy and fear expression recognition 

impairments across the continuum of psychopathic traits, indicating that the impairment in fear 

recognition is not confined only to those with extremely high levels of psychopathic traits, but 

also affects healthy individuals with much lower levels of psychopathy. 

Significant gender differences in emotion recognition accuracy were observed.  No 

gender differences for the spcific emotions of fear or disgust were demonstrated.  The gender 

differences in overall accuracy and the specific emotions of amusement and sadness may be 

because females have shown greater general abilities in emotion recognition, specifically in other 

females (Elfenbein & Ambady 2002), and our stimulus set contained more female than male 

expressions.   

 The present study expands our understanding of the relationship between psychopathy 

and fear recognition deficits through the use of a novel stimulus set of dynamic, spontaneous 

expressions.  Our results indicate that the link between high levels of psychopathic traits and 

impairments in fear recognition exists not only for static, posed expressions, but also for 

naturally elicited, dynamic expressions.  The implications of these results are profound.  Through 

the use of genuine facial expressions, we are able to gain a glimpse into how psychopathic 

individuals may be experiencing social interactions on a daily basis.  Discovering that high levels 

of psychopathic traits are associated with a genuine impairment in recognizing the fear 

expression in others gets us one step closer to understanding the underlying mechanisms of the 
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disorder.  Results from the present study provide researchers with knowledge of how 

psychopathic traits may be influencing and undermining normal social interactions.  Future 

research should aim to expand upon our results and continue using dynamic, spontaneous facial 

expressions to study the link between psychopathy and fear recognition deficits and assess how 

both social behavior and neural substrates are influenced by the demonstrated impairment.     
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