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Abstract

Background: From fields such as neuroethics and legal medicine it is increasingly common to raise the issue on
whether it is necessary to rethink questions such as moral and criminal responsibility in individuals fulfilling Hare's
criteria for psychopathy. The Hare’s Psychopathy Checklist Revised is currently the diagnostic gold standard for psychopathy
and defines a type of personality characterized by interpersonal, affective, and behavioral symptoms. Moral and criminal
responsibility in these individuals is now being reconsidered due to new data provided by neuroscience. However, the
translation from these neuroscientific findings into terms of moral responsibility is neither direct nor evident. The aim of
this review is to assemble the available neuroscientific evidence and to clarify the moral consequences of these findings.

Main text: A genetic base for psychopathy exists as well as brain functionality or even structural variations. However,
these structural changes are not robust and consistent across the different studies. Moreover, this body of evidence uses
different methodologies and, for this reason, it is hardly comparable. Findings from the field of neuropsychology such as
the emotional alterations, empathy impairment or emotional theory of mind (ToM) deviance are equivocal, controversial,
and a focus of debate. These can be well understood as correlates of the particular psychopaths' moral functioning more
than as a deterministic causality for their conduct. In addition, a biological and neuropsychological model of
moral responsibility open to scientific analysis does not exist. Ultimately, moral responsibility has a biological
and neuropsychological basis, but it cannot be fully explained by these constructs.

Conclusion: This review assesses new findings in the study of moral and criminal responsibility in psychopaths, and

and subsequently, criminal responsibility.

the different interpretations about them. It concludes that, in the absence of an experimental model of moral
responsibility, current data, though controversial, are not definitive arguments that can reduce or to eliminate moral,
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Background

In the past several years, neuroscience has been contrib-
uting data to allow for the development of new con-
structs such as the moral (Hauser, 2008) and the ethical
mind (Gazzaniga, 2006). In this context, the question
about the responsibility of psychopaths is not only of
interest for legal repercussions for criminal behavior, but
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it also brings about important questions about the na-
ture of moral responsibility and its cognitive and emo-
tional components that are deeply rooted in the brain.
At present, the personalities characterized by antisocial
behavior are present in three categories: Antisocial Per-
sonality Disorder (American Psychiatric Association,
2013), Dissocial Personality Disorder (World Health
Organization, 1992), and Hare’s psychopathy Checklist
Revised (Hare, 2003). The latter was clinically defined by
Cleckley (Cleckley, 1994) and Hare defined the criteria
in his Psychopathy Checklist (Hare, 2003). These criteria
are currently used as an operational definition of
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psychopathy. This construct has shown its usefulness in
Legal Medicine (Torrubia-Beltri & Cuquerella-Fuentes,
2008). It is estimated that 15-25% of inmates are
psychopaths according to this definition and around 65%
meet the criteria for Antisocial Personality Disorder.
The prevalence of psychopathy in the general population
is 1% (Torrubia-Beltri & Cuquerella-Fuentes, 2008).
Psychopathy is not the same as Child Conduct Disorder
nor Antisocial Personality Disorder; these both share
antisocial behavior, but do not share the rest of the cri-
teria. A third of individuals diagnosed with Antisocial
Personality Disorder will meet the criteria for psychop-
athy (Hart & Hare, 1966).

The Hare Psychopathy Checklist Revised (Hare, 2003)
defines a type of personality characterized by interper-
sonal, affective, and behavioral symptoms. Currently, it is
considered the gold standard for psychopathy diagnosis,
offering good reliability and validity (Alcazar-Cércoles et
al., 2008; Hare et al., 1990) for clinical, forensic and re-
search purposes. It is composed of a semi-structured
interview, which gathers information on the case history
with 20 Likert-scale items The Hare Psychology Checklist
Revised evaluates a psychopathological construct based on
four underlying dimensions: interpersonal, affective, life-
style, and antisocial. For clinical and research purposes, a
score of 30 is considered indicative of psychopathy
(Neumann et al., 2015). The 20 items evaluate psychop-
athy traits and behaviors such as superficial charm, gran-
diose sense of self-worth, need for stimulation,
pathological lying, manipulation, lack of remorse, shallow
affect, lack of empathy, parasitic lifestyle, poor behavioural
control, promiscuous sexual behaviour, early behavioural
problems, lack of realistic problems, impulsivity, irrespon-
sibility, failure to accept responsibility, many short-term
relationships, juvenile delinquence, revocation of condi-
tional release and criminal versatility (Hare et al., 1990).

Some authors have proposed a classification into pri-
mary and secondary psychopaths (Coid et al., 2012). The
former can be exceptionally intelligent and highly cap-
able of carrying out their plans, while the latter have
greater cognitive deficits, greater impulsivity, more
anger, poor planning capabilities, presenting greater di-
gression from social norms.

In the fields of neuroethics and forensic psychiatry,
there is an ongoing discussion about the current findings
of biological and neuropsychological correlates of psych-
opathy. And on whether it is necessary to consider that
psychopaths suffer from a disorder, in this case “crazy
morals” (Holmes, 1991), that mitigates or excuses their
moral and legal responsibility.

Our objective is to determine if the growing neurosci-
entific body of evidence about the underlying cognitive
processes of the moral behavior of psychopaths actually
changes their morality and, by consequence, legal
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conduct or if it is simply due to a conflict of interpret-
ation between neuroscience and neuroethics.

Main text

The biological basis and neuroscience of psychopathy
Psychopathy is a defined disorder of emotional dysfunc-
tion and antisocial behavior (Frick et al., 2003; Harpur et
al,, 1988). Emotional dysfunction, allows for a diminished
sense of guilt and a lack of empathy and connection with
others. In children, this feature of emotional insensitivity
is associated with antisocial conduct (Halty et al., 2011)
and in turn, the antisocial component reflects a predispos-
ition to antisocial acts from an early age. This pattern
emerges before the age of ten and persists into adulthood
(Harpur et al., 1988; Lynam et al., 2007).

In relation to the possible biological basis of psychop-
athy, two fundamental facts stand out: a) the existence
of a genuine genetic basis (Bloningen et al., 2005; Viding
et al,, 2005) and b) the finding of functional and struc-
tural alterations in diverse brain regions such as the bio-
logical correlates of emotional alterations (orbitofrontal
cortex, amigdala-hipocampus, insular cortex, anterior
cingulate cortex), of antisocial behavior (superior tem-
poral gyrus, dorsolateral prefrontal cortex, orbitofrontal
cortex, and anterior cingulate cortex) and of the patho-
logical tendency to lie exhibited by these patients
(orbitofrontal cortex, anterior cingulate cortex, ventro-
lateral prefrontal cortex) (Yang & Raine, 2008). Other
authors emphasize the role of structures such as the
ventromedial prefrontal cortex (Bechara et al., 1999) and
the amygdala (Blair, 2006, 2007). Also, a few studies have
found volumetric structural alterations in regions like
the temporal lobe, the hippocampus (Raine et al., 2004),
or the amygdala (Yang et al., 2009). These volumetric
frontal alterations were found in some studies (Yang et
al,, 2005), but not in others (Dolan et al., 2002).

With regard to the genetic basis, some chromosomal
abnormalities such as the XYY chromosome have been
linked to psychopathy. Thus, the rate of this chromo-
somal abnormality in psychopaths is much higher (1.8%)
than in the general population (0.01%) (Briken et al,
2006). In addition, Genome-wide association studies
(GWAS) have shown a linkage between chromosome 13
at 11 ¢M and antisocial behavior (Gizer et al., 2012). Re-
garding family studies, a study with 3500 pairs of twins
has shown that the traits of cruelty and lack of emotive-
ness were inherited in 67% of the cases at 7 years of age
(Viding et al., 2005). Different studies have established
that the homozygotic carrier of a long allele of the sero-
tonine transporter gene shows a diminished response of
the amygdala before emotional expression, in relation to
those that are homozygotes for the short allele (Hariri et
al,, 2002). It is possible that a variety of polymorphisms
affects the function of the amygdala. However, they are
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not only influenced by genetic aspects, but also by socio-
economic status, being less probable in individuals of
high social status (Silverthorn & Frick, 1999). The social
disadvantage motivates instrumental as well as reactive
aggression. Also, it has also been suggested that psych-
opathy could be due to early sexual or physical abuse or
some type of maltreatment (Rutter, 2005). These factors
increase the risk of antisocial behavior, particularly ag-
gression reactive to fear or frustration, as well as the in-
creased emotional reaction to threatening stimuli.
Nevertheless, psychopathy is characterized by low emo-
tional reactivity to numerous stimuli.

Emotional alterations

Psychopaths show emotional coldness and a characteristic
shortage of strong and intense emotions like fear. It has
been shown that there is a weakened reflex of shock/fright
and little emotional response towards emotionally un-
pleasant images as demonstrated through diminished skin
conductance (Levenston et al., 2000; Patrick et al., 1994).
Additionally, they seem not to learn about the conse-
quences of their actions. This has been explained as a re-
sult of having impairments or deficits in aversive
conditioning (Blair, 2008), which could be associated with
difficulty to correct their behaviour through punishment.
In this line, neuroimaging studies have shown activation
deficits in brain structures involved in this kind of learning
such as the orbitofrontal cortex, the anterior cingulate
cortex, the amygdala, and the insula. The orbitofrontal
cortex has an important role in the evaluation of nega-
tively conditioned stimuli; the insula, in the evaluation of
painful stimuli; and the anterior cingulate cortex, in emo-
tional response (Yang & Raine, 2008). Regarding brain
structures, the amygdala and the ventromedial nucleus of
the prefrontal lobe are two regions that are crucial in
explaining the neuropsychology of psychopathy (Bechara
et al,, 1999; Blair, 2007, 2008). Both these areas allow for
the integration of emotional and rational information into
the decision-making process.

The amygdala is a brain structure that is crucial for
stimulus-reinforcement learning (Davis & Whalen, 2001;
Everitt et al., 2006). This learning allows for specific rep-
resentations of conditional stimuli from the temporal
cortex to be connected to the emotional responses of
the amygdala and other structures. In humans and other
primates, fear and potential sadness serve as negative re-
inforcers, and the associated stimuli to these reinforcers
need to be avoided. The amygdala allows individuals to
learn the good and the bad of objects and actions (Blair,
2008). Certain stimuli are emotionally marked and then
labelled as “good” or “bad” in both social and non-social
settings. The amygdala also sends signals to the ventro-
medial prefrontal cortex, which is implicated in the rep-
resentation of reinforcement of different objects and
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actions and allows us to learn from the experience and
anticipate expectations. This information is key for
decision-making and is utilized by other structures, like
the anterior cingulate cortex. This intervenes when we
need to make a decision when confronted with a moral
conflict, where there is a dissonance between the purely
rational and the emotional (R. Blair, 2008).

Psychopath behaviour has been theorized to be the re-
sult of an inability to integrate the emotional and ra-
tional information into executive decisions. The role of
the emotions in the adequate decision-making process
has been developed after the work of Antonio Damasio.
His hypothesis of the somatic marker (Damasio, 1996)
has shown how emotions are key in limiting the field of
possible alternatives that are evaluated in rational delib-
eration; we learn from our own positive and negative ex-
periences, emotionally “marking” the representations
that are tied to specific options. We so anticipate what
can happen if we choose one thing or another. His hy-
pothesis manifests that decision making is a process
where cognitive and emotional processes converge. This
information gives us data to plan our future behavior,
making decisions that are constantly reevaluated
through experience. This executive capacity requires the
integrity of the ventromedial nucleus of the prefrontal
lobe (Damasio, 2008). A controversy exists over the
function of this indicator in psychopaths. There are
studies that propose that it is altered (Blair et al., 2001)
and others that suggest the opposite (Blair and Cipolotti,
2000; Schmitt et al., 1999).

Finally, mirror neurons, a type of neuron that is funda-
mental to feelings of empathy which is located in the
frontal and the insular regions, can also suffer functional
alterations in psychopaths (Alcazar-Coércoles et al., 2008).

Antisocial behaviour

Psychopaths show poor impulse control and aggressive
behaviour. A few studies have found functional alter-
ations in specific areas of the brain related to antisocial
behaviour. These studies showed lower activation in the
anterior cingulate cortex and the temporal gyrus, in rela-
tion to control subjects, when the individual performs
semantic processing tasks (Kiehl et al., 2017) as well as
in other areas such as the amygdala, related to social co-
operation (Rilling et al., 2007). They showed a clearly
lower activation in the amygdala when they decided to
desert or discontinue cooperating with someone with
whom they were previously cooperating. Also, they
showed diminished activation in the orbitofrontal cortex
when they decided to collaborate with another person
and little activation in the dorsolateral prefrontal cortex
and anterior cingulate cortex when they decided to
abandon the cooperation. The orbitofrontal cortex is
used to calculate reward and punishment associated with
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stimuli. The dorsolateral prefrontal cortex and the anter-
ior cingulate allow us to make decisions and execute
them, while the superior temporal gyrus is a structure
that is related to Theory of Mind (TOM) and moral rea-
soning (Yang & Raine, 2008).

Some authors have found structural alterations in the
hypothalamus and prefrontal cortex in “unsuccessful”
psychopaths (habitually incarcerated) that they could not
replicate in “successful” psychopaths (psychopaths that
are integrated into society). Specifically, some found an
exaggerated asymmetry in the hippocampus volume
(right larger than left) (Raine et al.,, 2004) and a reduced
volume of grey matter in the prefrontal cortex (Yang et
al,, 2005). These results point out that unsuccessful psy-
chopaths can have a poorer capacity to learn aversive
conditioning, emotional regulation and decision making.

Neuropsychological alterations

The set of biological traits and correlates mentioned
above would result in alterations in the neuropsycho-
logical functioning. According to some authors, psycho-
paths appear to have a frontal lobe disorder that
includes different types of alterations such as difficulty
in concentrating, learning, abstract thinking and plan-
ning, as well as difficulty with certain impulse control
(Navas-Collado & Munoz-Garcia, 2004). These neuro-
psychological alterations find support in neuroimaging
and electrophysiology studies using both EEGs and
evoked potentials (Navas-Collado & Muiioz-Garcia,
2004). Specifically, psychopaths present with a poor cog-
nitive performance in tasks such as the Stroop test, in
which they show abnormal selective attention (Hiatt et
al, 2004); reduced response-inhibition (Kiehl et al,
2000); poor stimulus-reinforcement learning (Flor et al.,
2002); and poor aversive conditioning (Blair, 2006). Due
to all this, they appear to have difficulty in learning from
experiences that have negative consequences as much as
with instrumental learning (Blair, 2003). Not all studies
have confirmed these findings. For instance, one study
found a prefrontal function similar to that of control
subjects that would allow for good planning strategies
amongst psychopaths (Raine et al., 1998).

There is currently an important controversy on
whether psychopaths have a deficit in emotion recogni-
tion or not. Some studies show that psychopaths can
react to stimuli that are not related to fear or sadness
(Flor et al., 2002). However, a metaanalysis with 1376
participants concluded that the deficit in emotion rec-
ognition is global and goes beyond fear and sadness
(Dawel et al., 2012). Some studies suggest that these
difficulties in emotion recognition disappear when psy-
chopaths are asked to identify emotions using the eye
area only, and not the entire face (Dadds et al., 2006;
Richell et al., 2003).
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Another source of strong discrepancies is in the area
of Theory of Mind (ToM) in psychopaths. One of the
aforementioned studies was unable to find alterations in
ToM in these individuals (Richell et al., 2003). Some
other studies align with the idea of ToM in psychopaths
being relatively intact and suggest that this can be an
adaptation tool to their criminal lifestyle or an evolu-
tionary adaptation (Dolan & Fullam, 2004). It would be
related with a special ability to recognize the emotional
vulnerability of their potential victims. Psychopaths have
been found to have a more accurate ability to detect
hostility in others, as compared to controls. Psychopaths
would also have a greater ability to recognize emotions
in the face and eyes than individuals with antisocial
disorder not fulfilling criteria for psychopathy (Dolan &
Fullam, 2004). Other authors distinguish between
“cognitive” and “emotional” ToM (Shamay-Tsoory et al.,
2010). In this study, correlations were found between
the two dimensions of the Hare psychopathy construct
and specific types of empathy. The dimension of psych-
opathy and characteristics of cruelty would correlate
with the ability to detect neutral mental states, but not
positive or negative, and the antisocial dimension would
correlate with a deficit in interpreting mental states. Ac-
cording to this study, psychopaths would have intact
cognitive, but not emotional, empathy. They would be
able to manipulate the mind of others through this cog-
nitive empathy but not to limit their aggressiveness
through mental preparation based on emotional em-
pathy. Other studies also emphasize that emotional em-
pathy is altered in psychopaths in the same way it is
altered in people with abnormalities in the orbitofrontal
cortex (Shamay-Tsoory et al., 2010). In studies using
moral dilemmas, some neuroimaging studies have also
found a lower brain activation in areas related to ToM,
empathy, and default mode network in subjects with
psychopathy as compared to controls when they evalu-
ated moral dilemmas (Reniers et al., 2012).

Psychopathy is also associated with limitations in re-
versal learning (Budhani, Richell, & Blair, 2006). Reversal
learning is a type of learning where the individual is
trained to respond differentially to two stimuli associated
with conditions of reward and punishment, and later
these conditions are inverted. Psychopaths find it diffi-
cult to detect the positive or negative reinforcers associ-
ated with certain stimuli. They do not adequately detect
that what was previously associated with a positive re-
inforcer is now associated with a negative one. Reversal
learning depends essentially on the functional integrity
of the ventromedial nucleus of the frontal lobe. This
dysfunction creates problems with learning from per-
sonal, daily experiences and making decisions for the fu-
ture. The subject would have trouble identifying that the
behaviour they previously associated with a reward or
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success, now has come to be associated with the oppos-
ite and vice versa.

Psychopathy and moral responsibility

Currently, there are many authors who postulate a reduction
in the moral responsibility of psychopaths, whilst maintain-
ing at least a legal responsibility, although this is also re-
duced in some cases. The main arguments supporting this
reduction in moral responsibility are the following: 1. Moral
blindness, understood as a lack of understanding of the
moral nature and content of their actions; 2. The inability to
distinguish between social and moral transgressions; 3.
Difficulty in learning the consequences of their actions.

Moral blindness
This argument states that psychopaths are unable to rec-
ognise the wrongdoing of their actions due to their emo-
tional deficits. Accordingly, they are unable to value moral
reasoning, making moral deliberation either significantly
lessened or impossible. This argument largely rests on the
psychopaths’ dysfunction in empathy and recognition of
emotions. Modern neuroscience has made clear the link
between reason and emotions (Alcdzar-Coércoles et al,,
2008); from this perspective it is difficult to consider emo-
tions and rationality as two distinct faculties when it
comes to discussions regarding moral responsibility.
Other authors emphasize the inability of psychopaths
to understand the moral content of their transgressions
(Finlay, 2011). It is argued that, due to their lack of em-
pathy, they cannot feel the harm caused to others, nor
do they respect them as people. Their actions lack moral
content and thus, strictly speaking, are not to be consid-
ered moral actions (Levy, 2014). Insufficient empathy
found in psychopaths could be crucial in comprehending
their lack of deep moral understanding (Blair, 2008;
Glannon, 1997). Empathy is as much a mode of figuring
out what other people feel, as of vicariously feeling emo-
tions. There are distinct “routes” to empathy: one form
of empathizing is to recognise emotions through
non-verbal communication, whereas another lies in the
capacity to put oneself in another’s shoes. What they
have in common is that the person who empathizes is
able to experience the very same emotion, as they have
the ability to imagine the other person feeling that emo-
tion. Other authors state that empathy is necessary for
the development of an ethic based on universal Kantian
concerns (Deigh, 1995). Their lack of empathy would
make these individuals less receptive to certain ethical
reasoning, which they appear to understand, but towards
which they present no inclination. Following these au-
thors, the deficits in empathy would significantly limit
their ability to recognise ethical scenarios, as well as the
motivation for ethical actions.
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However, other authors criticize these assertions regard-
ing the lack of empathy of psychopaths as unproven and
speculative (Maibom, 2008), further highlighting that, in
any case, empathy is not the only source of moral under-
standing. Additionally, they remark that no test indicates
that psychopaths lack the ability necessary to understand
the purpose of regulating conduct according to universal
ethical maxims. On the basis of a rationalist interpret-
ation, psychopaths do not lack the capability to under-
stand what is bad. It is argued that they are even able to
recognise that others could be harmed as a result of their
actions (Elliott, 1992). Rather than a lack of empathy, they
are said to have a deficiency, and therefore, they claim that
it cannot be argued that they are completely devoid of
moral responsibility (Maibom, 2008).

In a similar vein, these authors also depict the lack of
psychopaths’ moral responsibility as relating to their dif-
ficulty to realise “mental time travel” (Levy, 2014). This
refers to a mental operation in which we connect our
own memories with forecasts about the future in order
to construct an autobiographical synthesis. This mental
capacity depends upon the soundness of the cerebral cir-
cuits that automatically make up the network. Without
this capacity, we could not recognise others as people
with their own future projects. According to these au-
thors, for psychopaths, there is no difference between
killing a person and stepping on an insect, since they do
not recognise people as the people that they are. These
authors equate the moral responsibility of psychopaths
with that of adolescents or children (Vierra, 2016).
Nonetheless, this apparent dysfunction in psychopaths is
not experimentally proven, nor is the claim that its af-
fectation would be definitive in the determination of
moral responsibility.

Ultimately, moral responsibility should not be reduced
to its biological or neuropsychological basis. In relation
to a necessary test for the existence of moral responsibil-
ity, John Martin Fischer and Mark Ravizza (Fischer,
1994; Fischer & Ravizza, 1998) proposed a theory which
determines a person as morally responsible for an action
to the extent to which they can produce justifications
determined by moral reasoning. Such theory presup-
poses the capacity to critically examine motivations and
sources of actions, and thus the ability to recognise
moral reasons for or against an action, together with the
ability to translate these reasons and motivations into
ethical actions. A person is receptive to moral reasoning
in so far as they are able to consider doing something
distinct from that which they feel inclined to do.

The incapacity to distinguish between moral and social
transgressions

Finally, other studies restrict the concept of psychopathy
to their incapacity to distinguish between moral and
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legal transgressions; they know that something is illegal
but not that it is morally incorrect (Fine & Kennett,
2004; Levy, 2007; Malatesti, 2010). The argument behind
this authors’ group is seen in an experiment carried out
by Blair (1995) with ten imprisoned psychopaths and ten
controls. The subjects evaluated four stories that con-
tained moral transgressions and four others containing
social transgressions. The moral transgressions were bad
in themselves, independent of any legal or social sanc-
tions, whereas the rest were dependent on authoritative
sanctions. The hypothesis of this study was that the psy-
chopaths would not be able to distinguish between
moral and social transgressions, and would consider
them all as if they were social ones. Nonetheless, the re-
sults were different from those hypothesized. In fact, the
psychopaths considered all of the transgressions as
moral ones. Subsequently, the experiment was replicated
with a larger sample and they discovered that the psy-
chopaths failed to make the distinction between moral
and conventional social transgressions (Blair et al,
1995). Additionally, as compared to controls, psycho-
paths tend to explain their responses to moral transgres-
sions in terms of harm to the wellbeing of others to a
lesser degree. However, it is difficult to explain why psy-
chopaths would consider all transgressions as moral
ones, unless they were trying to mislead the interviewer
in an attempt to earn penal privileges, or perhaps had
exceptionally developed morality - something that is ini-
tially counterintuitive and contrary to construct. As an
attempt to resolve this possible bias, Blair asked the
psychopaths to respond in a way that they thought other
individuals would when asked to classify these transgres-
sions. The result was that the psychopaths correctly at-
tributed the distinctions between moral and social
transgressions. At least a “cognitive” ToM like that pre-
viously mentioned remains sufficiently intact due to the
psychopaths’ ability to attribute these differences to
others (Aharoni et al., 2012, 2014).

Difficulty in learning from their own experiences

This argument highlights the difficulty psychopaths have
in understanding the negative consequences of their ac-
tions as a result of the aforementioned difficulties in
aversive and reverse learning. As a consequence of their
impulsiveness and dissipative syndrome (Navas-Collado
& Muiioz-Garcia, 2004), these subjects could find it dif-
ficult to learn from punishment and from an analysis of
the consequences of their actions in the long run, which
in turn could harm their moral development and their
ethical capacity.

Conclusions
Psychopaths: “Mad or bad?” “Adaptive evolution from
predatory man or moral incapacity?” As of today, there
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is a body of work backed by significant evidence
highlighting the existence of structural, functional and
neuropsychological abnormalities in patients with psych-
opathy. Nonetheless, it remains difficult to interpret
these alterations in terms of moral and legal responsibil-
ity. As indicated by some authors, mistakes, errors and
problems of interpretation are frequent (Jalava &
Griffiths, 2017), and there is an epistemological leap be-
tween the work of neuroscientists and their interpret-
ation in terms of moral philosophy. The decisive
question is not only about the existence of these neuro-
biological discoveries, but rather their correct interpret-
ation. At this moment, there is no clear and defined
neurobiological paradigm of moral responsibility which
could be used to test and evaluate psychopaths in con-
trast to controls. Furthermore, the studies use diverse
methods and are too varied, thus, in absence of such a
paradigm, we cannot make direct assessments as to
whether they reveal a deficit of moral responsibility dir-
ectly measured. There is nothing close to a biological
definition or a psychological operation for moral respon-
sibility. Further, whilst it is possible to effectively define
the biological and neuropsychological correlates of
moral responsibility, such cannot be reduced to merely
an experimentally verifiable and falsifiable question.
Structural and functional brain alterations are not robust
and consistent enough to ascertain that the neurobio-
logical features required for moral reasoning in psycho-
paths are impaired. We do not know if these findings are
simply correlates of their moral coldness. Furthermore,
the probable impairment in emotions recognition, ToM
and empathy do not impede, although it can limit, the
moral activity. Emotions are a powerful avenue to under-
standing morality, but they are not the only one. Rational-
ity is also another important pillar of moral reasoning, and
it seems to be rather intact in psychopaths. Probable alter-
ations in reversal learning or another deficit in executive
functions seem not be definitive to exclude the moral re-
sponsibility. In fact, psychopaths can show a high level of
performance in tasks requiring an adequate executive
function. Moreover, psychopaths show a high level of vio-
lence, either reactive or instrumental (Blair et al., 2005),
and this instrumental violence requires a sufficient cogni-
tive and executive capability to be able to elaborate and
execute plans, as well as plan distinct options.

In short, there is no definitive proof supporting the ex-
istence of a true biological determinism in terms of
moral responsibility, although there is evidence that the
latter is conditioned by biological and neuropsycho-
logical facts. As of today, psychopaths do not suffer from
a mental disorder. Furthermore, they are not incapable
of understanding the concepts of good and bad. Nor
should their immorality be interpreted as an inability to
understand social and juridical norms.



Munoz-Negro et al. Egyptian Journal of Forensic Sciences (2018) 8:40

Finally, in the absence of a clear and defined biological,
neurobiological or neuropsychological paradigm corre-
sponding to morality, the question as to the moral re-
sponsibility of psychopaths remains in the field of moral
philosophy and is subject to evaluation and deliberation
on a case by case basis.
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