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A B S T R A C T   

Psychopathy is a neurodevelopmental disorder that has a highly deleterious effect upon both individuals and 
society at large. Psychopaths grossly neglect and disrespect the interests of others. Their antisocial behavior is 
thought to originate from a lack of empathy. However, empathy is multidimensional in nature, as evidenced by 
the considerable heterogeneity in extant theorizing on the subject. Here, we present the “Zipper model of 
empathy” that reconsiders how both its affective and cognitive components converge in mature empathic 
behavior. Furthermore, the Zipper model of empathy is expedient for explaining the empathy deficits in psy
chopathy, insofar as it brings together current theories on the dysfunctional affective components of empathy, 
violence inhibition, and automatic versus goal-directed attention. According to the literature, the neurobiological 
underpinnings of these theories are amygdala-centered; however, this article traces this specifically to the 
basolateral and central amygdala subregions. When viewed together, the cognitive and affective components of 
empathy are zipped together in a natural fashion in healthy empathic behavior, whereas psychopaths leave the 
zipper substantially unzipped in pursuit of their purely self-centered goals.   

1. Introduction 

Psychopathy is a personality disorder characterized by disturbances 
in the emotional, interpersonal, and behavioral domains. Psychopaths 
grossly take advantage of other people by both neglecting and dis
respecting their interests. They behave like predators insofar as they do 
not care about the pain they inflict upon the persons they consider as 
prey. The estimated lifetime prevalence of psychopathy worldwide in 
the general population ranges from 0.5 % to 1%, whereas psychopaths 
are overrepresented in the North-American correctional populations 
with prevalence figures as high as 15–25 % (Hare, 1996). Coid et al. 
(2009) found in a representative national sample of English and Welsh 
prisoners that the psychopathy prevalence figures were 7.7 % (95 % CI 
5.2–10.9) in men and 1.9 % (95 % CI 0.2–6.9) in women. There are 

strong indications that psychopathic traits in males are associated with 
psychopathic traits in their male and female offspring (Auty et al., 
2015). This warrants serious attention considering the significant 
annual healthcare costs for children with antisocial behavior (Romeo 
et al., 2006). Reducing the disruptive actions of psychopaths in society 
might be cost-effective, insofar as psychopathy is a risk factor for 
perpetration of violence (odds ratio = 5–10, in relation to other of
fenders and psychiatric patients; Hart and Storey, 2013). Based on a 
study by Anderson (1999); Kiehl and Hoffman (2011) calculated that 
psychopaths were responsible for around $460 billion of criminal social 
costs each year in the United States alone (US dollars in 2009). This 
figure did not include the costs of psychiatric treatment for psychopaths 
themselves, nor did it account for various indirect costs, such as, for 
example, treatment for victims and their non-quantifiable emotional 
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suffering. These astronomical costs led Kiehl and Sinnot-Armstrong to 
conclude that "psychopathy is likely the most expensive mental health 
disorder known to man” (2013, p. 1). 

The lay public’s assumptions about what constitutes prototypical 
psychopathic behavior rarely corresponds to the clinical reality. Due to 
both the diversity and varying intensities of the symptoms in the 
emotional, interpersonal, and behavioral domains that determine the 
diagnosis of psychopathy (Hare, 1996, 2003; Brinkley et al., 2004), 
heterogeneity is the rule in the clinical expression of psychopathy. 
Notwithstanding this heterogeneity, some core characteristics are 
invariably present (Martens, 1997), most notably, severe empathy def
icits that are considered to be pivotal to the construct of psychopathy 
(Cleckley, 1976; Blair, 2007; Patrick et al., 2009; Verschuere et al., 
2018; Verschuere and te Kaat, 2020). Indeed, Soderstrom (2003) has 
even argued that psychopathy should in fact be classified as an empathy 
disorder, based on the fact that psychopathic predators’ high involve
ment in violent criminality reflects either a lack of or ineffective 
empathic functioning on their behalf. Although we certainly believe that 
empathy deficits do play a central role in the construct of psychopathy, 
we will not argue that empathy deficits are identical to the entire clinical 
presentation of psychopathy. As described in § 2, psychopathy is char
acterized by behavioral, cognitive, and affective problems (Brinkley 
et al., 2004; Hare, 1996) that go beyond empathy deficits alone. How
ever, in this contribution, we will focus primarily on empathy deficits in 
the construct of psychopathy. 

Basically, empathic processes can be understood as the social glue in 
society (Chakrabarti & Baron-Cohen, 2011) that binds human beings. 
The capacity to communicate expressed emotions is essential for the 
establishment of social understanding and social relationships (Kraai
jenvanger et al., 2017), and is primarily based on both the transmission 
and decoding of facial emotional expressions (Smith et al., 2005). 
Contextual appraisal of emotional states and group variables allied with 
attentional and motivational factors are all important sunderpinnings of 
the empathy construct. Therefore, one can assume that healthy func
tioning people will display dynamic alterations in their empathy pro
cessing in a variety of different circumstances. The question as to what 
precise mechanism accounts for the empathic malfunctioning observed 
in psychopathy remains unanswered, yet. It is not known whether it 
should be considered as either a defective trait, and thus by definition 
difficult to change or perhaps even resistant to therapeutic in
terventions, or as a state-dependent, dynamic process, which might be 
altered by psychotherapy or pharmacotherapy. If the latter is the case, 
then one could assume that therapeutic interventions, for example those 
focused on attentional and motivational processes, could contribute 
toward improving the psychopath’s disturbed empathic functioning. 
Indirect support for this assumption comes from a study that demon
strated how psychosocial interventions and high-quality foster care 
positively influenced both the development and impact of 
callous-unemotional traits in boys with a history of severe early depri
vation (Humphreys et al., 2015). 

The present article focuses on empathy processing in psychopathy as 
well as its relationship to the difficulties psychopaths have with facial 
emotional information processing. After giving a brief introduction to 
the Psychopathy Checklist, that is, the gold standard for psychopathy 
diagnosis, the multidimensional construct of empathy with its cognitive 
and affective components is discussed, followed by a proposal for an 
integrative model (the Zipper model of empathy). Within the Zipper 
model, cognitive and affective processes conjointly interact to build up 
(“zipping up”) to mature empathic behavior, whereas the “unzipping” of 
these processes results in either hindered empathic behavior or its 
disappearance entirely. Psychopaths are known to have little or no 
empathy-related affective responses, while, simultaneously, they are not 
necessarily being disturbed in their cognitive processing (Richell et al., 
2003; Blair, 2007). Their poor empathic behavior might be due, in part, 
to deficits in facial emotional information processing, although there are 
debates over whether these deficits stem from either innate deficient 

amygdala processing (Blair, 2005a, b) or the failure to allocate attention 
to stimuli that are considered of secondary importance (response mod
ulation theory of psychopathy; see: Newman and Lorenz, 2003; Bas
kin-Sommers et al., 2009). 

2. Psychopathy checklist 

Psychopathy is assumed to be a personality disorder that persists 
throughout life (Hare, 1996), and is operationally defined by the Psy
chopathy Checklist-Revised (PCL-R; Hare, 1991, 2003). This 20-item 
checklist with scores of 0, 1 or 2 for each item has a maximum score 
of 40, which represents the extreme end of the psychopathy scale. As it 
seems that various etiological pathways might produce high scores on 
the PCL-R, psychopathy should thus be considered as an etiologically 
heterogeneous entity (Brinkley et al., 2004). Numerous studies have 
tried to identify PCL-R sub-scores in the search for these heterogeneous 
components. Harpur et al. (1988), for instance, demonstrated that the 
PCL-R consists of two major factors: interpersonal/affective and 
impulsive/antisocial lifestyle items. Using confirmatory factor analysis 
of North American and Scottish PCL-R data, Cooke and Michie (2001) 
presented a three-factor hierarchical model of psychopathy, comprising 
1) an arrogant and deceitful interpersonal style, 2) a deficient affective 
experience, and 3) an impulsive and irresponsible behavioral style. In 
their model, antisocial criminality was hardly emphasized, as the au
thors did not consider this to be a constitutive feature of psychopathy, 
although they did acknowledge that it was certainly a correlate (see also 
Cooke et al., 2004; Skeem and Cooke, 2010). Hare (2003) then proposed 
a four-factor model (also referred to as a four-facet model), comprising 
1) an interpersonal factor (with PCL-R items: glib/superficial, grandiose 
self-worth, pathological lying, conning/manipulative), 2) an affective 
factor (lack of remorse or guilt, shallow affect, callousness or lack of 
empathy, failure to accept responsibility), 3) a behavioral lifestyle factor 
(stimulation seeking, impulsivity, irresponsibility, parasitic orientation, 
lack of realistic goals), and 4) an antisocial factor (poor behavioral 
controls, early behavioral problems, juvenile delinquency, revocation of 
conditional release, criminal versatility). Two PCL-R items (promiscu
ous sexual behavior, and many short-term marital relationships) are left 
separately as they do not load under these four factors (facets). 

Cooke et al. (2005) examined the generalizability of the PCL-R from 
North America to continental Europe, concluding that psychopathy 
appears to have a syndromic structure that is stable across cultures. 
Although no evidence of cross-cultural structural bias in PCL-R ratings 
was found, cross-cultural metric bias in ratings of psychopathic symp
toms were found to be statistically significant and clinically meaningful. 
According to these authors, this should prompt the implementation of a 
lower diagnostic cut-off score in Europe. Although Bolt et al. (2007) 
stated that a PCL-R cut-off score of 30 provided the best global clinical 
assessment of psychopathy, Cooke et al. (2005) suggested that in Europe 
a PCL-R cut-off score of 28 points was equivalent to the North American 
cut-off score of 30 points, based on the fact that lower cut-off scores 
(even 25 and higher) were used in research and treatment programs in 
different European countries (Grann et al., 1998; Cooke, 1998; Ras
mussen et al., 1999; Cooke and Michie, 1999; Mokros et al., 2013). 

In all these three aforementioned models, factor analysis resulted in a 
distinct factor, namely disturbed affective processing (e.g., empathy 
dysfunction), being an important underpinning of psychopathy. There
fore, we will first discuss the concept of empathy and its mutually 
interacting affective and cognitive components. 

3. Empathy construct 

The literature galore on the construct of empathy provides a wide 
variety of definitions and nuanced interpretations from a broad range of 
academic fields, such as, for example, neurology, developmental psy
chology, neuro-economics, psychiatry, social psychology and primatol
ogy (Batson, 2009; see Hanson (2003) for a brief historical overview of 
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the development of the concept of empathy, who also cited a model of 
eight different types of sympathy developed by Scheler in the 1920s). 
Indeed, the complicated and elusive character of empathy leads one to 
conclude that it is an “essentially contested concept” (Gallie, 1956). 

Empathy is a multidimensional construct that results from conjointly 
operating cognitive and affective processes. Before unpacking empathy 
further, it is first important to emphasize that while the construct of 
empathy comprises cognitive and affective components, these compo
nents themselves are not synonymous with the end result, that is, 
empathic behavior. Considering this, and despite the frequent usage of 
these terms in extant literature and daily life, "cognitive empathy" and 
"affective empathy" should thus be considered as underlying factors that 
contribute to the expression of empathic behavior. Therefore, we 
recommend using terms such as "components" or "parts" when 
describing the cognitive or affective aspects of the empathy construct. 

Empathy is thought to emerge during early developmental stages 
(Decety, 2015) and can serve as a powerful resource in personal 
adjustment during stressful circumstances (Feshbach, 1997). There is 
considerable evidence that empathy has deep evolutionary, neuroen
docrine, and neurophysiological underpinnings (Decety et al., 2012). As 
such, empathy plays a pivotal role in social understanding and social 
relationships. Cohen and Strayer (1996) defined empathy as the ability 
to understand and share in another person’s emotional state. Klimecki 
and Singer (2013) added to this definition by stating that there should be 
no confusion with one’s own emotional state. This is in line with Hoff
man’s (2008) point that mature empathy is metacognitive, that is, one is 
cognizant of the fact that the emotion felt is a response to the emotional 
state of another person. According to Feshbach (1997), in her integrative 
cognitive-affective model of empathy, “the affective empathy reaction is 
postulated to be a function of three component factors: (a) the cognitive 
ability to discriminate affective cues in others; (b) the more mature 
cognitive skill involved in assuming the perspective and role of another 
person; and (c) emotional responsiveness, that is, the affective ability to 
experience emotions” (p. 36). She stressed that in both her own and 
other models of empathy, the ability to differentiate oneself from 
another is a critical requirement. It is instructive to note here that this 
integrative cognitive-affective model implies that the emergence of 
mature empathy (i.e., empathic behavior) is dependent on the interac
tion between both the affective and cognitive components. 

Both Walter (2012) and Adriaense et al. (2020) provided an over
view of the various components of the broader construct of empathy, 
including affective behavior, affective experience, affective isomor
phism, perspective taking, self-other distinction, orientation toward the 
other, and prosocial motivation. When reflecting on empathy, one might 
easily overlook the fact that rather than consisting of a unidirectional 
operation in which someone perceives and processes the emotional 
signals of another person, empathy in fact results from a mutually driven 
process between persons. That is to say, the self and the other are 
simultaneously both the “sender” and “receiver” (see also Main et al., 
2017). In this reciprocal interplay, empathy processing takes place via 
ongoing adjustments in the transmission of one’s own emotional signals 
and the perception of those of the other person. 

A phenomenon called mimicry precedes empathy processing. Mim
icry is an automatically elicited motor muscle response that mirrors 
another person’s emotional expression, including his or her emotional 
postures, gestures, or facial expressions (Chartrand and van Baaren, 
2009; Lipps, 1903). Although direct contact with others is of great 
importance in the empathy-inducing process, it is theoretically possible 
that empathy for non-present others is generated through semantic 
processing and the construction of visual or auditory images of others (of 
them suffering, for example), which, in turn, may induce mimicry pro
cessing and, consequently, empathic responses (Hoffman, 2008). 
Mimicking facially expressed emotions forms part of a highly dynamic 
interpersonal process (Chartrand et al., 2005) that eventually can elicit 
the corresponding emotional state in the perceiver (Söderkvist et al., 
2018; Olszanowski et al., 2019). Bird and Viding (2014) posited that this 

can induce a process called emotional contagion, that is, an affectively 
resonant and similar (isomorphic) reaction in the self (perceiver) when 
observing another person’s emotion. They argued in their self to other 
model of empathy (SOME) that emotional contagion is at the root of the 
empathy construct. The basic premise of SOME is that the perceiver’s 
own emotional state might be activated and shaped by the sender’s 
expression of their emotional state. This isomorphic reaction is strictly 
self-oriented. Mimicry is also referred to as motor empathy (Blair, 
2005a, b). However, this term is perhaps confusing, since mimicry and 
emotional contagion are preceding components of the emerging 
empathy construct and, as such, should be regarded as precursors of 
empathy (Klimecki & Singer, 2013). Ultimately, mimicking induced 
emotional contagion can facilitate the processing of affective forms of 
empathy (Hermans et al., 2006; Hoffman, 2000; de Wied et al., 2006; 
Sonnby-Borgström, 2002; Scheffer et al., 2011). In emotional contagion, 
the self-other distinction is not present, while in the evolving process 
toward empathic behavior the cognitive notion arises that the emotion 
one is resonating with is the emotion of the other (Singer and Klimecki, 
2014; Bird and Viding, 2014). Consequently, one should conclude that 
the boundaries of the perceiver’s capacity to experience his or her own 
emotions restrict both the kind and degree of empathy that can be felt. In 
their perception-action model of empathy, de Waal and Preston (2017) 
stated that motor mimicry and emotional contagion are the most basic 
expressions of their model in which the emotional states of the other are 
processed and synchronized through one’s own embodied representa
tions. This provides the opportunity for empathic behavior to emerge, 
albeit in the light of and depending on one’s own history with the 
associated personal and contextual factors. 

Another component of the broader empathy construct is personal 
distress (Batson, 1991), which is adjacent to the concept of emotional 
contagion. Personal distress is “a self-focused, aversive, affective reac
tion to the apprehension of another’s emotion (e.g., discomfort or anx
iety), such as the distress of a person feeling anxious when viewing 
someone who is sad” (Eisenberg, 2000, p. 762). In contrast to emotional 
contagion, in personal distress, the self-other distinction will be present. 
Moreover, with emotional contagion, the observer experiences the same 
("isomorphic") emotions as the sender, while this is not necessarily the 
case with personal distress. 

Finally, the most mature form of empathy is arguably empathic 
concern, that is, an other-oriented response that is congruent with the 
perceived welfare of someone in need (Decety et al., 2012). Empathic 
concern is also known as sympathy or compassion and thus should be 
understood as primarily unselfish in nature. Eisenberg (2000) defined 
sympathy as “an emotional response stemming from the apprehension 
or comprehension of another’s emotional state or condition, which is not 
the same as what the other person is feeling (or is expected to feel) but 
consists of feelings of sorrow or concern for the other” (p. 671–672). 

According to de Wied et al. (2010), empathy processing starts with a 
matching of emotions between the self and the other (‘feeling with the 
other’), before then proceeding to turn via further cognitive processing 
into either sympathy (‘feeling for the other’) or personal distress 
(‘feeling by the other’). These reactions are not dichotomous: some 
combination of sympathy and personal distress may well occur. Eisen
berg (2000) noted in her overview of markers of empathy and prosocial 
behavior that in normal children and adults, observing another person’s 
distress is associated with the incitement of prosocial behavior, either 
via sympathy induced altruism or, in contrast, personal distress-related 
attempts to reduce one’s own aversive emotional state (such as, for 
example, in a situation in which one is unable to escape having to deal 
with the person causing one’s distress). 

Jolliffe and Farrington (2004) stated that numerous studies support 
the view that empathy facilitates prosocial behavior, which includes 
altruistic behavior, and, moreover, that a lack of empathy encourages 
antisocial or aggressive behavior, insofar as such actions may reflect an 
inability to appreciate the feelings of others. However, the cognitive 
components of the empathy construct should not be seen as prerequisites 
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of prosocial or altruistic behavior, as can be inferred from animal-based 
research. Although humans show greater variation in prosocial or 
altruistic behavior than other animals, there is compelling empirical 
evidence for unselfishly motivated prosocial behavior in non-human 
primates and other mammals (Yamamoto and Takimoto, 2012; de 
Waal and Suchak, 2010). Moreover, with respect to psychopaths, we will 
argue that their deficiency in the affective aspects of empathy does not 
derive from disturbed cognitive functioning per se (see, for example, 
Blair, 2008). This will be discussed in detail below. 

4. Contextual factors in empathy 

A key question in extant literature concerns whether the capacity to 
experience one’s own emotions while perceiving another’s is basically 
context- or state-dependent, that is, whether it is static in nature or, 
conversely, dynamic and situationally induced? Moreover, are personal 
characteristics of importance for enhancing both the kind and degree of 
empathy? Decety (2015), in response to Batson’s earlier work, implied 
that this was indeed the case. Ultimately, he distinguished three disso
ciable facets of the empathy construct, based on the fact that a moti
vational facet is dissociable from affective sharing on the one hand and 
perspective taking on the other, with the latter being regarded as a 
cognitive component of empathy. This motivational facet is also 
accepted, at least to some extent, by Fischer and Hess (2017). Despite 
the aforementioned automatism of mimicking the emotional expression 
of others, they assumed that there is at least a minimal potential for 
affiliation between the sender ("expresser") and observer ("mimicker") 
that is dependent on the shared emotional meaning of the situation. 
Consequently, this implies that there is an inclination to focus on the 
other if that is appropriate and preferred in the situation. This tendency 
is likely to be stronger when an in-group member is involved. However, 
this does not imply that there is an unrestricted channel involved in 
processing the components of the empathy construct, as assessments, 
filters, and inhibitions can all serve to block the expression of empathy if 
it were maladaptive (de Waal and Preston, 2017). The authors pointed 
to observations consistent with evolutionary theory that "empathic 
response is increased by similarity, familiarity, and social closeness" 
(2017, p. 503). Regarding this theme, we will further use the terms 
in-groups versus out-groups. To cite an example of in-group versus 
out-group differences in empathy: contagious yawning that is thought to 
be related to precursors of the empathy construct is more common in 
chimpanzees who look at yawning in-group members than when they 
observe yawning individuals who are unknown to them (Campbell and 
de Waal, 2011). So-called in-group preferences include the tendency to 
exhibit more (facial) mimicry toward an in-group member than toward a 
person from the out-group (Bourgeois and Hess, 2008; van der Schalk 
et al., 2011). This might prove beneficial from an evolutionary 
perspective, insofar as belonging to a social group and being accepted by 
group members have proven to be fundamental to human life (Kraai
jenvanger et al., 2017). In their transcranial magnetic stimulation study, 
Avenanti et al. (2010) showed that Italian-Caucasian and black-African 
participants (living in Italy) who watched clips in which pain was being 
evoked upon the hands of either black or white models exhibited 
decreased sensorimotor resonance (i.e., a lack of empathic brain 
response) when the pain was being inflicted upon a model from the 
other race, compared to when pain was being inflicted upon their own 
racial group or when violet-colored models were used. The authors 
concluded that although empathic responses to pain in non-stereotypical 
strangers can be triggered, this is not the case when observing pain in 
either members of other races than one’s own or in stereotypical 
out-group members. While racial in-group bias in empathy toward pain 
was also found by Han (2018), this research showed that despite being 
mediated by distinct neurological systems, empathic brain activity for 
same-race or other-race pain appeared to also be related to sociocultural 
and physical environment factors. 

In the field of social conflict management, between-group empathy is 

paramount, insofar as its impediment or absence is strongly related to 
indifference toward out-group suffering, diminished helping responses, 
or even out-group “Schadenfreude” (a German term for taking pleasure 
in the failure or misfortune of others), which, ultimately, could result in 
a risk of intergroup aggression (Cikara et al., 2011). From an evolu
tionary point of view, individuals living in social groups in harsh envi
ronments who are experiencing insecure food supplies will develop a 
flexible empathic neural circuit related to sharing and responding to the 
suffering of in-group and even out-group members, which is likely to be 
based more on culturally acquired prejudices than on strictly racial 
grounds (Chiao and Mathur, 2010). Vanman (2016) pointed toward the 
reverse relationship between out-group empathy and strong prejudice. 
That is to say, effective out-group empathic changes can be achieved if 
participants are trained to adopt a multicultural perspective (i.e., 
recognizing group differences) as well as when in-group norms 
regarding out-group empathy become salient. In addition, intergroup 
communication centered on the expression of empathy, anger, or, for 
instance, victim-centered apologies can induce and/or improve 
out-group empathy, and therefore reduce prejudice. Inducing empathy 
in children (aged 8–13 years), irrespective of how advanced their social 
perspective skills were, resulted in equally helpful behavior being shown 
toward both in-group and out-group members, while in-group prefer
ences prevailed when empathy was not induced (Sierksma et al., 2015). 
Although there is a relative dearth of knowledge about gender differ
ences in empathy processing, there are some indications that compared 
to women, men who participated in research in which an economic 
game was played, showed less empathy toward unfair opponents 
receiving pain stimuli (Singer et al., 2006). 

Given that empathy processing appears to be dynamic in nature, the 
emergence of both the cognitive and affective components of empathy 
thus significantly depend on psychological factors (such as, for example, 
attention and motivation) as well as contextual appraisal of state-, 
group- and context-variables. This notion was endorsed by Singer and 
Lamm (2009), who stated in their review that flexible interpersonal and 
contextual factors are important pillars underlying the dynamics of 
empathy processing. As explained above, these factors and appraisals 
are by definition not static in and of themselves, which is to say that 
dynamic fluctuations in empathic functioning are part of everyday life. 
In some instances, this is also due to biological conditions, as is the case, 
for example, with motivation-driven empathy processing, which is 
temporarily reduced by fatigue or results from the consequences of sleep 
deprivation or obstructive sleep apnea syndrome (Nelson et al., 2003; 
Guadagni et al., 2014, 2018; Tempesta et al., 2018; Kheirandish-Gozal 
et al., 2014). Similarly, external, or environmental stressors, such as cold 
temperatures, can also mediate empathic responses (Luo et al., 2017). 
Therefore, the dynamically interacting cognitive and affective compo
nents of the empathy construct will be described below against the 
backdrop of these psychological and context variables. 

5. Zipping of empathy components: the Zipper model of 
empathy 

Based on our review of extant literature on empathy, we propose the 
Zipper model of empathy. The purpose of this heuristic model is to shed 
light on the dynamic and temporal interactive process that drives 
empathic behavior. Ultimately, it can provide guidance into clinical and 
scientific practice. 

Mature empathy can be regarded as a balanced state resulting from 
conjointly operating cognitive and affective processes. Since this equi
librium appears to be dynamic, a mature empathic state can thus be said 
to be sustained temporarily depending on various influencing forces. 
Both contextual factors and diverse psychological states (such as, for 
example, motivation and attention) act as “zipping” forces that direct 
the bidirectional alterations of the empathy construct. This process is 
presented in Fig. 1. 

Facial emotional processing (see below) precedes the precursors of 
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cognitive and affective components, such as the aforementioned mim
icry and emotional contagion. Note that “zipping up” stands for 
approaching mature empathy and the expression of empathic behavior, 
while unzipping entails a looser collaboration between cognitive and 
affective processes and, as such, symbolizes either a reduction in 
empathy or its loss altogether. 

This zipping process of the empathy components is dependent on the 
sound development of the neurological apparatus, not to mention per
sonal features and the appraisal of contextual factors. For instance, fa
tigue or stress-inducing circumstances that alter mood states or cause 
demoralization might reverse both the direction and strength of the 
zipping forces, ultimately inducing a significant reduction (by unzip
ping) in the way that one empathizes with the other. Conversely, one can 
assume that high intrinsic motivation regarding the other easily paves 
the way by zipping up toward a mature empathic state. This might be 
even more the case for in-group members than it is for out-group 
members, insofar as the latter encounter more barriers to overcome in 
this zipping empathy process. With respect to psychopaths, we argue 
below that the zipper teeth that symbolize cognitive processing are 
present and relatively intact (see also Blair, 2008), whereas psychopaths 
are known to fall short when it comes to zipping up to mature empathy. 

6. Empathy, aggression, and psychopathy 

6.1. Aggression and psychopathy 

In normal circumstances, aggression is context-dependent wherein 
species-specific communicative aspects between the aggressor and the 
opponent play a key role (Haller and Kruk, 2006). On the one hand, 

aggression can be conceptualized as a hostile reaction to a perceived 
threat or dangerous situation (Berkowitz, 1983), thus suggesting that it 
is an impulsive, reactive form of aggression that is relatively unplanned. 
On the other hand, aggression might also include intentional, 
goal-directed, premeditated, purposeful, instrumental behavior (Cornell 
et al., 1996), which is why this latter form of aggression is also referred 
to as instrumental or proactive aggression. However, both impulsi
ve/reactive and instrumental aggressive elements are not mutually 
exclusive, as demonstrated by Barratt et al. (1999) who found that only 
20–25 % of aggressive acts could be accounted for by either impulsi
ve/reactive or instrumental aggression alone. Psychopathy is strongly 
related to engagement in both the impulsive-reactive and instrumental 
forms of aggression, whereas violent non-psychopaths are unlikely to 
engage in instrumental violence (Porter and Woodworth, 2006). More
over, it appears that psychopaths’ involvement in instrumental violence 
and aggression decreases very little with age (Hare, 1999). 

There is a vast body of literature pinpointing the links between 
psychopathic traits and aggressive behavior, such as violent crimes (see 
Porter and Woodworth, 2006). However, the question of why psycho
paths are more likely to engage in instrumental violence is hitherto 
unresolved. Blair (2001) argued that psychopaths fail to interpret cues of 
emotional distress in their victims, which could indicate an abnormal 
cognitive processing. Marsh et al. (2013) concluded that adolescents 
with disruptive behavior disorders and psychopathic (callous-unemo
tional (CU)) traits experience dysfunction in responding to other’s pain, 
which, in turn, may contribute to their behavioral deficits as observing 
the pain of others should normally trigger empathic distress in the 
observer and, consequently, dampen aggression. Similar results were 
found in children with conduct problems who showed reduced fMRI 
responses to other people’s pain. Those with high CU traits exhibited 
anterior insula and anterior cingulate cortex responses, which poten
tially reflects a neurobiological marker for empathy deficits (Lockwood 
et al., 2013). These results are of paramount importance, insofar as CU 
traits in adolescence predispose someone to psychopathy in adulthood 
(Lynam et al., 2007). 

6.2. Are empathy components necessary intermediaries between 
aggression and psychopathy? 

Notwithstanding the defective affective processing in psychopaths, 
little is known about their processing of precursors of the empathy 
construct (i.e., mimicry and emotional contagion). Testimonies of vic
tims describing perpetrators as displaying a cold gaze and unemotional 
facial expressions during the course of committing their criminal acts are 
indicative of absent emotional mimicry and hampered emotional 
contagion, which, consequently (see Bird and Viding, 2014), may lead to 
a failure of empathy processing to mature empathy, as also presented in 
our aforementioned Zipper model (see Fig. 1). 

Mullins-Nelson et al. (2006) found a negative relationship between 
the affective components of empathy and psychopathy in their com
munity sample, whereas the perspective-taking ability (that is, a 
cognitive part of empathy) was found to be no different in either psy
chopaths or non-psychopaths. In contrast with these findings, Fonagy 
(2003) postulated in adults who lacked the ability to inhibit violent 
behavior due to either a disturbed or absent mentalization, that is, the 
capacity to both recognize and attribute mental states to others in 
different situations by using contextual information that may have 
evolved from a brain system representing actions that lead to successful 
social adaptation (Frith and Frith, 1999; Achim et al., 2011). Although 
mentalizing includes cognitive parts of empathy, it could not be estab
lished that psychopathic individuals present a generalized impairment 
in the cognitive components of empathy (Richell et al., 2003). Several 
other studies of this kind led Blair (2007) to conclude that there is no 
evidence-base to suggest that psychopathic individuals are impaired in 
their Theory of Mind, that is, the cognitive ability to conceive of the 
mental states of others (Baron Cohen et al., 1985). These mental states 

Fig. 1. Zipper model of empathy. 
Conjointly interacting cognitive and affective components in bidirectional dy
namic empathy processing, including mimicry and emotional contagion as 
precursors of the empathy process. The term emotional responsiveness stems 
from the work of Feshbach (1997). Fully "zipping up" leads to mature empathic 
behavior while "unzipping" results in either the hampering of empathic 
behavior or its disappearance altogether. Both the direction and strength of the 
zipper forces are dependent on both psychological states (hand 1) and 
contextual factors (hand 2). 
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include inferences related to “purpose or intention, as well as knowl
edge, belief, thinking, doubt, guessing, pretending, liking, and so forth” 
(Premack and Woodruff, 1978, p.515). 

According to Dawel et al. (2012), impaired empathic functioning in 
psychopaths stems from pervasive emotion recognition deficits, while 
Blair (2008) and Blair et al. (2001, 2004) highlighted psychopaths’ 
inability to process specific (i.e., negative) emotions. In their fMRI study 
of psychopaths, Meffert et al. (2013) suggested that reduced empathy in 
psychopaths results from impaired stimulus driven, bottom-up attention 
to the emotions of others. This biased bottom-up attention could thus be 
a cofactor in the maldevelopment of moral functioning and social 
learning seen in psychopaths, as victims’ distress will not be automati
cally detected, thus preventing the incitation of negative emotions that 
are normally associated with observing distress in others (as is the case 
in emotional contagion and personal distress; see also §4). This does not 
necessarily imply a hard-wired neurological defect, but may reflect 
hypostimulation or the non-stimulation altogether of the zipping forces 
that lead to empathic behavior (see Fig. 1). These forces are significantly 
dependent on both psychological states and contextual factors. Simply 
put, in the absence of either interest or motivation to interact with 
others, psychopaths have a heightened threshold to sufficiently process 
other people’s emotional stimuli to generate empathy processing toward 
that person. On the other hand, if psychopaths are genuinely interested 
in and highly motivated to interact with another person (we assume that 
this would most likely be a close family member or another in-group 
member), then the likelihood of building up to empathic behavior in
creases. This begins with detecting and processing emotional stimuli 
from the other, which, in turn, will eventually activate the aforemen
tioned precursors of empathy. As demonstrated by our Zipper model of 
empathy, psychological and contextual factors are paramount to the 
induction of empathy processing. Notwithstanding this, one should not 
be blind to the possibility that through exhibiting false interest and 
antisocial motivations, psychopaths may exclude the affective parts and 
instead only use the cognitive parts of the empathy process, such as, for 
example, by displaying emotional awareness, to attain what they want. 
Obviously, in these instances, mature empathy can never be achieved. 
Ordinarily, simulating the mental states of others within our own mental 
mechanisms brings about an intuitive understanding of that other per
son’s mind. According to Blair (2007), in normal circumstances this 
association is critical for preventing instrumental aggression from 
evolving, which is in line with his violence inhibition mechanism model 
(VIM; Blair, 1995). Hence, activating these circuits in a different way 
might explain, at least in part, the lack of empathy in psychopaths. 

Although several studies point to a link between aggression and 
empathy, it is important to note that what this exact link is remains 
vague, not least because the aspects of empathy that are studied are not 
always clearly defined. However, along with impulse control and either 
prosocial or antisocial tendencies, the cognitive aspects of empathy 
appear to be a cofactor in behavioral control and, hence, in controlling 
aggression. While one can also hypothesize that the affective compo
nents of empathy play a protective role, its relationship with aggression 
induction also remains unclear. Furthermore, it is not known whether, 
and if so to what extent, empathic functions potentially influence either 
the inhibition or induction of aggressive behavior toward both in-group 
and out-group members, respectively. According to Blair (2008), the 
recognition of emotional facial expression is critically important, if not 
in fact a precondition, for the development of affective components in 
the empathy construct. This seems to especially be true for psychopaths 
who “fail to recognize cues that would otherwise lead them to inhibit 
aggressive behavior by activating the neural networks involved in 
empathic processing” (Brook et al., 2013, p. 980). In the Zipper model of 
empathy, this recognition underlies the precursors of empathy, namely 
mimicry and emotional contagion. Under normal circumstances of 
genuine interest and motivation and adequate contextual factors, 
detecting and processing cues from other people’s emotional states will 
induce these root processes of empathy and, in turn, initiate the 

processing of cognitive and affective aspects. Given that psychopaths’ 
failure to "build up" mature empathy may derive from either the lack of 
or incorrect detection of emotional stress signals in their victims, the 
processing of emotional facial information in psychopaths will thus be 
discussed in the next two sections. 

6.3. Facial affect information processing in psychopaths 

Patterson and Newman (1993) argued that during their instrumental 
actions, psychopaths have severe difficulties in switching their attention 
to initially less salient aversive contingencies as they manifest. These 
observations formed the basis of the response modulation theory of 
psychopathy (Newman and Lorenz, 2003). In addition, Baskin-Sommers 
et al. (2009) found that the PCL-R factor 1 was associated with superior 
attentional control, that is, a tendency to focus superiorly on primary 
goals with less attention being paid to secondary stimuli. They 
concluded that their findings advocated for the response modulation 
theory of psychopathy, which they eloquently summarized by under
lining “that the inhibitory and affective deficits associated with psy
chopathy reflect a failure to allocate attention to such information rather 
than a core inhibitory or affective deficit. According to the response 
modulation model, psychopathic offenders are less likely to suspend an 
established focus of attention to process peripheral information. 
Consequently, they are less responsive to affective, inhibitory, and even 
motivationally-neutral information unless it is an integral aspect of their 
pre-potent focus of attention. Though this insensitivity to peripheral 
information is associated with inhibitory deficits, paradoxically a deficit 
in response modulation may be associated with superior attention con
trol because it entails less responsivity to peripheral information once a 
person is engaged in goal-directed behavior” (2009, p. 628). Similarly, 
Zeier and Newman (2013) found that incarcerated psychopathic men 
showed selective attention abnormalities when carrying out a modified 
flanker task, which was in line with the response modulation theory. 
Hence, psychopaths’ actions lack inhibition causing deficient 
self-regulation in their social interplay with others and society at large. 

Given that difficulties in switching attention appear to be important 
for psychopaths’ goal-directed behavior, this raises the question of 
whether attention deficits form the basis of facial recognition deficits in 
psychopathy, and if so, to what extent. As stated by Blair (2001), several 
studies with psychopaths have shown selective deficits in interpreting 
emotional stress signals from their victims, thus meaning that they are 
impaired in processing fearful, sad and, possibly even, disgusted facial 
expressions. No impairment in the processing of angry, happy, or sur
prised expressions was reported. Blair et al. (2004) found a lower overall 
affect recognition in highly psychopathic prisoners compared to those 
with lower levels of psychopathy, but, most notably, significant group 
differences in recognizing fearful expressions. Harris and Picchioni 
(2013) agreed that Blair’s findings do indeed lend some support to the 
aforementioned VIM model (Blair, 1995), wherein a disturbance in 
recognizing distress cues fear and sadness is associated with disruptive 
social cognition and reduced violence inhibition. In accordance with 
Blair’s previous findings, Marsh and Blair (2008) found in their 
meta-analysis robust impairments in recognizing fearful, sad, and sur
prised expressions, but not in terms of recognizing happiness, anger, or 
disgust. In his integrated emotion systems model, Blair (2005a, b) 
postulated that these significant recognition deficits arise from amyg
dala dysfunction. The latter prevents psychopaths from associative 
learning in the conditioning process of conditioned stimuli interacting 
with unconditioned stimuli like fearful and sad expressions. This results 
in empathy deficiencies and socially inappropriate behavior toward the 
other (we discuss amygdala dysfunction further in the next section). The 
meta-analysis by Dawel et al. (2012), however, partially contradicted 
Blair’s conclusion regarding selective deficits of psychopaths in emotion 
signaling, as they described pervasive emotion recognition deficiencies 
related to all six basic emotional expressions (fear, anger, happiness, 
sadness, disgust, and surprise). Further evidence for a possible relation 
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between psychopathic traits and emotional recognition deficits came 
from both Habel et al. (2002) and Cigna et al. (2017), who found that 
impaired facial emotion discrimination was related to PCL-R factor 2, 
whereas PCL-R factor 1 was positively correlated with increased per
formance in facial emotion discrimination. According to both groups of 
authors, this positive correlation could be explained in terms of 
heightened desire and the ability of psychopaths to manipulate those 
around them by correctly interpreting the emotional expressions in their 
faces. The Zipper model of empathy explains that although psychopaths 
may correctly interpret emotional expressions of other people and, as 
such, have the cognitive zipper teeth available, the problem is that the 
affective zipper teeth do not (fully) interact, as no emotional contagion 
is processed. As described above, it is also imperative that 
empathy-building forces such as motivation are present (see the disso
ciable motivational facet as bescribed by Decety, 2015 and the minimal 
potential of connection and shared emotional meaning mentioned by 
Fischer and Hess, 2017). In other words, the Zipper model’s cognitive 
teeth do not falter, but the affective teeth do, and, moreover, the psy
chological state is too weak as a driving force to eventually build up to 
mature empathetic behavior. 

All the above mentioned studies showed evidence for a relation be
tween (either general or specific) emotion recognition deficits and 
psychopathic traits. However, not all of the results from these studies are 
wholly convincing. Harris and Picchioni (2013) mentioned in their re
view three studies that showed impaired facial emotion recognition in 
psychopathic patients (Munro et al., 2007; Hastings et al., 2008; Blair 
et al., 2004). On the contrary, in three other studies that they reviewed 
(Richell et al., 2003; Dolan and Fullam, 2004; Glass and Newman, 
2006), no differences in emotion recognition accuracy could be estab
lished between high and low psychopathy ratings. Harris and Picchioni 
(2013) also noted that some of the methodological inconsistencies be
tween the studies cited also prompted cautious interpretation of the 
findings. Pham and Philippot (2010) found that criminal 
non-psychopaths showed greater accuracy in terms of decoding happi
ness, anger, and disgust in comparison to criminal psychopaths, while no 
group differences were established for sadness and fear. According to 
these authors, these results were in contradistinction to Blair’s hypoth
esis regarding amygdala dysfunction (Blair et al., 2001). Rather, they 
suggested that distinct research findings related to decoding facial ex
pressions of sadness and fear in psychopathy could be explained by the 
different populations that were studied. 

Brook et al. (2013) reviewed eleven facial recognition studies in 
psychopathy and concluded that there was no consistent evidence for 
either the general emotional processing deficit perspective or the spe
cific emotional processing perspective. The general emotional process
ing deficit implies an overall reduced capacity to process emotional 
expressions across the emotional spectrum, which in fact parallels the 
above conclusions of Dawel et al. (2012). In contrast, the specific 
emotional processing deficit only involves a reduced capacity for spe
cific types of emotions. The latter perspective is consistent with the 
aforementioned VIM model that describes recognition deficits for 
sadness and fear (Blair, 1995). Moreover, Brook et al. (2013) noted that 
most of the studies addressing emotion processing ignored anxiety as a 
co-factor. They supported Newman’s argument that research on cogni
tive deficits in psychopathy should include a measure of trait anxiety, 
because low-anxiety vs. high-anxiety traits may well be important in 
disentangling mechanisms of emotional deficits in psychopaths. 

As aforementioned, extant literature on facial recognition in psy
chopathy presents rather contradictory results, not least due to the 
multitude of methodological issues in the various study designs. For 
example, Koenigs et al. (2011) emphasized the heterogeneity of the 
research data of the different populations studied, which often consisted 
of difficult-to-compare groups of psychopathic patients, psychopathic 
non-patients, and persons with psychopathic characteristics who do not 
fully meet the criteria for a psychopathy diagnosis. Furthermore, sig
nificant discrepancies in diagnostic procedures between the study 

groups might also lead to diagnostic bias in the level of estimated psy
chopathy. The authors also warned that because of such variations in the 
research data, the brain regions associated with these characteristics 
could be easily misidentified as dysfunctional brain regions thought to 
be involved in psychopathy. Moreover, research data on emotional 
deficits cannot be automatically generalized outside of Caucasian psy
chopathic male offender samples to, for example, African American 
psychopathic offenders, or even to female samples (Brook et al., 2013). 
Both level of intelligence and duration of educational training also often 
remain underexplored in different studies, despite research showing that 
they are clearly associated with emotion recognition results (Pham and 
Philippot, 2010; Igoumenou et al., 2017). It should also be noted that the 
picture complexity of the presented stimuli is another complicating 
factor (Sadeh and Verona, 2012) that might lead to difficulties in 
comparing the different studies. Using difficult-to-compare stimuli (be it 
facial expressions or non-facial expressions) in the different studies can 
also serve as a methodological barrier, while the emotional intensity of 
the triggers portrayed also differs across the studies. For example, arti
ficially morphed expressions of different facial emotions can result in 
fake emotional expressions of the faces displayed (Krumhuber et al., 
2013). Calvo et al. (2018) advocated for the use of dynamic facial ex
pressions rather than static expressions, as the former have more of an 
impact upon those brain regions believed to be related to the processing 
of social-relevant and emotion-relevant information. Furthermore, the 
use of colored facial expressions instead of non-colored expressions in
fluences emotion recognition, while there are also different detection 
thresholds for different emotions (Calvo et al., 2016). Moreover, Brook 
et al. (2013) suggested that psychometric artefacts of tests with diverse 
discriminating power might yield different results when assessing pos
itive and negative facial emotions; for example, good performances in 
identifying facial happiness may be related to lower test sensitivity 
rather than a normal capacity in identifying positive emotions. 

6.4. Amygdala functioning and facial affect information processing in 
psychopaths 

According to Dadds et al. (2011), amygdala dysfunction is associated 
with psychopaths’ impaired ability to detect and attend to the human 
eye region. However, despite various neuropsychological and neuro
imaging studies (see, for example, Blair’s overview, 2005a, b and 2008), 
extant literature on psychopaths’ amygdala anatomy and dysfunction
ality remains inconclusive. The general idea is that a psychopath’s 
amygdala is less reactive to emotional events, in turn, leading to 
emotionally callous behavior, and thus blocking the "building up" to 
mature empathic behavior. From this perspective, the amygdala directs 
attention automatically toward emotional stimuli, like facial expres
sions, especially in the eye region, thereby providing emotionality to 
one’s behavior. However, this perspective fails to explain why the 
blunted emotional reactivity of psychopaths (Baskin-Sommers et al., 
2011; Newman et al., 2010) and their blunted empathy (Meffert et al., 
2013) can be resolved when the emotional stimuli lines up with their 
own self-interest. In accordance with our Zipper model of empathy, this 
suggests that a motivational component might be at work here. Indeed, a 
lack of automatic attention due to motivational factors may very well 
result in a "downstream" face recognition deficit. The response modu
lation theory of psychopathy (Newman and Lorenz, 2003) predicts that 
even when psychopaths are remotely aware of peripheral information, 
they nevertheless tend to ignore this information that is of secondary 
interest to them, while, simultaneously, being overwhelmingly attracted 
to achieving their primary goal. This tendency to ignore contextual in
formation might thus reflect that emotional processing deficits are 
preceded by a motivational impairment (Baskin-Sommers et al., 2009). 
Interestingly, recent theories of amygdala functioning are beginning to 
emphasize its role in motivation as well as in psychopathy (Moul et al., 
2012). 

Importantly, the amygdala is not a single brain structure, but rather a 
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heterogeneous collection of nuclei, with animal models showing that an 
interplay of the basolateral (BLA) and central (CeA) subregions of the 
amygdala not only determines the level of emotional reactivity (Terburg 
et al., 2018), but also influences goal-directed motivation at the level of 
the striatum and prefrontal cortex (Balleine and Killcross, 2006). Simply 
put, while the CeA promotes automatic emotional reactivity and general 
motivation, these tendencies can be modulated by the BLA in favor of 
more instrumental goal-directed motivation and behavior. In other 
words, when the current goal does not align with the automatic emotion 
reactivity, then the BLA can reduce the latter to promote instrumental 
action. 

Although research in humans has only recently started to investigate 
this mechanism, studies confirm that the integrity of the BLA is neces
sary to control emotional reactivity in favor of goal-directed escape 
(Terburg et al., 2018). Furthermore, the BLA is necessary for both 
learning and expressing calculative actions to yield maximum rewards 
at the expense of others (Rosenberger et al., 2019; van Honk et al., 
2013). In line with this, psychopaths’ BLA shares increased functional 
connectivity with frontolimbic structures like the striatum, anterior 
cingulate cortex, and prefrontal cortices, while the psychopaths’ func
tional connection between the CeA and such frontolimbic structures is 
reduced (Aghajani et al., 2017; Yoder et al., 2015). When viewed 
together, this suggests that the goal-directed behavior of psychopaths is 
relatively more strongly driven by instrumental motivation from the 
BLA and less affected by the automatic affective processing from the 
CeA. When the goal and emotion align, however, psychopaths might be 
perfectly capable of utilizing the CeA’s emotionality. This motivational 
interpretation of amygdala functioning in psychopathy can therefore 
explain why psychopaths have blunted emotional reactivity and 
empathy in general, but not when these emotions are in alignment with 
their own self-interest. This is consistent with the findings of Meffert 
et al. (2013) that showed that there is no hardware problem in this 
respect, but rather that the problem is largely motivational, and, as such, 
can be manipulated by instruction or rewarding circumstances. It is also 
in line with the response modulation theory of psychopathy (Newman 
and Lorenz, 2003), which explains why psychopaths with their superior 
attentional control are less responsive to affective facial information 
unless it is an integral aspect of their pre-potent focus of attention. In 
terms of our Zipper model of empathy, then, if it helps psychopaths to 
achieve their goals, they can “zip up” parts of the empathy concept and 
thus come across as charming and empathic toward others. However, 
due to their assumed lack of experience of regularly "building up" 
mature empathic behavior, they will likely do this in a clumsy and not 
entirely credible way, as the "use it or lose it" paradigm implies. 

7. Conclusions 

Empathy is a multidimensional construct with cognitive, affective, 
and behavioral characteristics and can be symbolically interpreted as 
the social glue in society that binds human beings. Empathy processing 
is primarily shaped and maintained by constant mutual communication 
between the perceiver and the outside world and is based on the com
bination of appraisal of contextual variables and intrapsychic aspects, 
such as attentional and motivational factors. We propose a Zipper model 
of empathy in which mature empathic behavior can be regarded as a 
dynamically balanced state resulting from conjointly operating cogni
tive and affective processes that “zip up” toward empathic behavior. 
Against the background of neurodevelopmental underpinnings, both 
zipper direction and zipper strength depend on intrapsychic conditions 
and contextual factors (see Fig. 1). This balance, by definition, persists 
only temporarily and can be reversed by "unzipping," resulting in 
reduced expression of empathic behavior. 

The purpose of this article was to shed light on the empathy com
ponents in psychopathy and, subsequently, how facial affect processing 
substantiates empathy deficits in psychopathy. Although not exclusive, 
one of the main channels of communication between conspecifics 

involves the processing of facial affect information. In this respect, 
extant literature on facial recognition in psychopathy shows rather 
contradictory results, namely because the research of different groups is 
difficult to compare due to manifold methodological issues in the 
various study designs. Despite these methodological problems and often 
conflicting results (see also Chapman et al., 2018), there are neverthe
less strong indications that facial emotion recognition deficits in psy
chopaths exist. Whether these consist of general deficits or specific 
deficits is not yet proven, but we argue that psychopaths’ drive to reach 
their own goals comes at the cost of the automatic emotional processing 
needed for efficient facial affect processing. This concept furthermore 
touches upon the idea of psychopaths’ preferential unwillingness to 
engage with or attach to other people, especially when they are 
out-group members. In such a state of basic disinterest and lacking 
motivation, psychopaths tend to ignore people and thereby fail to 
explore people’s emotional facial expressions, as can be deduced from 
the study by Boll and Gamer (2016), who found reduced face explora
tion and reduced gaze bias for the eye region in participants with high 
psychopathic traits, while the accuracy of emotion classification was not 
linked to psychopathic features. Consequently, psychopaths will also fall 
short in inducing the precursors of the empathy construct (mimicry and 
emotional contagion) and, therefore, in "zipping up" parts of the 
empathy concept as they do not automatically share an understanding or 
emotional meaning with other people whom they deem to be of sec
ondary interest. Indeed, psychopaths’ primary interest lies in pursuing 
their own goals, thus effectively reducing their automatic emotional 
reactivity in favor of goal-directed motivation, a process that is heavily 
supported by BLA preponderance over the CeA subregion of the amyg
dala. In contrast, variables related to in-group members or other 
important contextual information can motivate psychopaths to delib
erately focus on certain people, which, in turn, increases the attention 
paid by psychopaths to the emotional expressions of others. This might 
increase the likelihood of mimicry and emotional contagion occurring, 
which are known to be precursors of the cognitive and affective empathy 
components that “zip up” in the direction of empathic behavior. In this 
sense, we believe no substantiated arguments exist as to why amygdala 
dysfunction and superior attentional control (as predicted by the 
response modulation theory of psychopathy; Newman and Lorenz, 
2003) should mutually exclude each other. 

As argued above, according to the Zipper model of empathy, the 
zipper teeth that symbolize cognitive processing are present and rela
tively intact, whereas psychopaths are known to fail in "zipping up" to 
mature empathic behavior. This should come as no surprise, as affective 
components (symbolized by affective zipper teeth) are equally impor
tant in achieving mature empathic behavior, and thus it is very likely 
that this is where psychopaths’ empathy deficits mainly lie, even when 
they pursue it: namely, a downregulated or even absent affective 
capacity. 

Based on the abovementioned methodological, diagnostic, and pro
cedural limitations of emotion recognition research, we believe that 
future research into psychopathy should include well-defined groups of 
PCL-R confirmed psychopaths. Clear descriptions of their ethnic and 
educational background, assessments of their intellectual functioning 
and state measures of stress (anxiety and mood), alongside clarification 
over either their non-forensic or forensic status (e.g., type of offenses, 
patient versus non-patient detainee) should be provided. Preferably, 
PCL-R assessed psychopathic women would also be included in future 
research. Test procedures should at the very least also include dynamic 
expressions of emotional expressions from protagonists from different 
ethnicities and genders. In particular, we welcome emotion recognition 
research in psychopaths that is using stimuli from both in-group and out- 
group protagonists. As we argued in Sections 4 and 5 regarding the 
Zipper model of empathy, intrapsychic factors such as attention and 
motivation are of great importance in the zipping process that builds up 
to mature empathy. The same considerations also apply to emotional 
stimuli that are related to psychopaths’ current and prior living 

R.J.P. Rijnders et al.                                                                                                                                                                                                                           



Neuroscience and Biobehavioral Reviews 131 (2021) 1116–1126

1124

environments, as the Zipper model also defines contextual factors as 
being of significance. 

Funding 

We report no biomedical financial interests or potential conflicts of 
interest. JvH received a grant from the Dutch Research Council’s (NWO) 
National Initiative Brain & Cognition - social innovation in healthcare, 
education and safety. 

Acknowledgements 

We thank Thomas Rinne, M.D., PhD, Prof. P. Michiel Westenberg, 
MSc, PhD, and Minet de Wied, MSc, PhD, for their comments on earlier 
drafts of the manuscript, and Daniel Dittmar (www.dittmar.co) for 
designing Fig. 1. 

References 

Achim, M.A., Ouellet, R., Roy, M.-A., Jackson, P.L., 2011. Assessment of empathy in first- 
episode psychosis and meta-analytic comparison with previous studies in 
schizophrenia. Psychiatry Res. 190 (1), 3–8. https://doi.org/10.1016/j. 
psychres.2010.10.030. 

Adriaense, J.E.C., Koski, S.E., Huber, L., Lamm, C., 2020. Challenges in the comparative 
study of empathy and related phenomena in animals. Neurosci. Biobehav. Rev. 112, 
62–82. https://doi.org/10.1016/j.neubiorev.2020.01.021. 

Aghajani, M., Klapwijk, E.T., van der Wee, N.J., Veer, I.M., Rombouts, S., Boon, A.E., 
et al., 2017. Disorganized amygdala networks in conduct-disordered juvenile 
offenders with callous-unemotional traits. Biol. Psychiatry 82 (4), 283–293. https:// 
doi.org/10.1016/j.biopsych.2016.05.017. 

Anderson, D.A., 1999. The aggregate burden of crime. J. Law Econ. 42 (2), 611–642. 
https://doi.org/10.1086/467436. 

Auty, K.M., Farrington, D.P., Coid, J.W., 2015. Intergenerational transmission of 
psychopathy and mediation via psychosocial risk factors. Br. J. Psychiatry 206, 
26–31. https://doi.org/10.1192/bjp.bp.114.151050. 

Avenanti, A., Sirigu, A., Aglioti, S.M., 2010. Racial bias reduces empathic sensorimotor 
resonance with other-race pain. Curr. Biol. 20, 1018–1022. https://doi.org/ 
10.1016/j.cub.2010.03.071. 

Balleine, B.W., Killcross, S., 2006. Parallel incentive processing: an integrated view of 
amygdala function. Trends Neurosci. 29 (5), 272–279. https://doi.org/10.1016/j. 
tins.2006.03.002. 

Baron-Cohen, S., Leslie, A.M., Frith, U., 1985. Does the autistic child have a ‘theory of 
mind’? Cognition 21, 37–46. https://doi.org/10.1016/0010-0277(85)90022-8. 

Barratt, E.S., Stanford, M.S., Dowdy, L., Liebman, M.J., Kent, T.A., 1999. Impulsive and 
premeditated aggression: a factor analysis of self-reported acts. Psychiatry Res. 86, 
163–173. https://doi.org/10.1016/S0165-1781(99)00024-4. 

Baskin-Sommers, A.R., Zeier, J.D., Newman, J.P., 2009. Self-reported attentional control 
differentiates the major factors of psychopathy. Pers. Individ. Dif. 47, 626–630. 
https://doi.org/10.1016/j.paid.2009.05.027. 

Baskin-Sommers, A.R., Curtin, J.J., Newman, J.P., 2011. Specifying the attentional 
selection that moderates the fearlessness of psychopathic offenders. Psychol. Sci. 22 
(2), 226–234. https://doi.org/10.1177/0956797610396227. 

Batson, C.D., 1991. The Altruism Question: Toward a Social-Psychological Answer. 
Erlbaum, Hillsdale, NJ.  

Batson, C.D., 2009. These things called empathy: eight related but distinct phenomena. 
In: Decety, J., Ickes, W.J. (Eds.), The Social Neuroscience of Empathy. MIT Press, 
Cambridge, MA, pp. 3–15. 

Berkowitz, L., 1983. The experience of anger as a parallel process in the display of 
impulsive, “angry” aggression. In: Green, R.G., Donnerstein, E.I. (Eds.), Aggression: 
Theoretical and Empirical Views. Academic Press, New York, pp. 103–134. 

Bird, G., Viding, E., 2014. The self to other model of empathy: providing a new 
framework for understanding empathy impairments in psychopathy, autism, and 
alexithymia. Neurosci. Biobehav. Rev. 47, 520–532. https://doi.org/10.1016/j. 
neubiorev.2014.09.021. 

Blair, R.J.R., 1995. A cognitive developmental approach to morality: investigating the 
psychopath. Cognition 57, 1–29. https://doi.org/10.1016/0010-0277(95)00676-p. 

Blair, R., 2001. Neurocognitive models of aggression, the antisocial personality 
disorders, and psychopathy. J. Neurol. Neurosurg. Psychiatry 71, 727–731. https:// 
doi.org/10.1136/jnnp.71.6.727. 

Blair, R.J.R., 2007. Empathic dysfunction in psychopathic individuals. In: Farrow, T.F.D., 
Woodruff, P.W.R. (Eds.), Empathy in Mental Illness. Cambridge University Press, 
New York, pp. 3–16. 

Blair, R.J.R., 2008. Fine cuts of empathy and the amygdala: dissociable deficits in 
psychopathy and autism. Q. J. Exp. Psychol. 61, 157–170. https://doi.org/10.1080/ 
17470210701508855. 

Blair, R.J.R., Colledge, E., Murray, L., Mitchell, D.G.V., 2001. A selective impairment in 
the processing of sad and fearful expressions in children with psychopathic 
tendencies. J. Abnorm. Child Psychol. 29, 491–498. https://doi.org/10.1023/A: 
1012225108281. 

Blair, R.J.R., Mitchell, D.G.V., Peschardt, K.S., Colledge, E., Leonard, R.A., Shine, J.H., 
et al., 2004. Reduced sensitivity to others’ fearful expressions in psychopathic 
individuals. Pers. Individ. Dif. 37, 1111–1122. https://doi.org/10.1016/j. 
paid.2003.10.008. 

Boll, S., Gamer, M., 2016. Psychopathic traits affect the visual exploration of facial 
expressions. Biol. Psychiatry 117, 194–201. https://doi.org/10.1016/j. 
biopsycho.2016.03.010. 

Bolt, D.M., Hare, R.D., Neumann, C.S., 2007. Score metric equivalence of the PCL-R 
across North American and UK criminal offenders: a critique of Cooke et al. (2005) 
and new analyses. Assessment 14, 44–56. https://doi.org/10.1177/ 
1073191106293505. 

Bourgeois, P., Hess, U., 2008. The impact of social context on mimicry. Biol. Psychol. 77 
(3), 343–352. https://doi.org/10.1016/j.biopsycho.2007.11.008. 

Brinkley, C.A., Newman, J.P., Widiger, T.A., 2004. Two approaches to parsing the 
heterogeneity of psychopathy. Clin. Psychol. Sci. Pract. 11 (1), 69–94. https://doi. 
org/10.1093/clipsy/bph054. 

Brook, M., Brieman, C.L., Kosson, D.S., 2013. Emotion processing in Psychopathy 
Checklist-assessed psychopathy: a review of the literature. Clin. Psychol. Rev. 33, 
979–995. https://doi.org/10.1016/j.cpr.2013.07.008. 

Calvo, M.G., Avero, P., Fernández-Martin, A., Recio, G., 2016. Recognition thresholds for 
static and dynamic emotional faces. Emotion 16 (8), 1186–1200. https://doi.org/ 
10.1037/emo0000192. 
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