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SUMMARY

Antisocial Personality Disorder (ASPD) is characterized by an incapac-
ity of an individual to adapt themselves to social norms. These social 
norms are extremely important because they govern many aspects of 
behavior during adolescence and adulthood. Patients with ASPD typi-
cally have irritability problems and aggressive feelings toward other 
people. These aggressive feelings are expressed in a context of threat 
and intimidation. ASPD is less common in clinical settings compar-
ing the total population, in which the prevalence is 1.1. The familial 
aggregation for ASPD has been recorded, in which some 40%-50% 
of the variance can be explained by genetic influences. Most of the 
studies of ASPD in molecular genetics have been applying the hypoth-
esis of association of candidate genes, focusing on genes associated 
with neurotransmission pathways. This has been extremely relevant to 
the monoamine oxidase gene (MAO). Genes that promote specific 
behavior between individuals must have been selected through the 
process of natural selection. Aggressive behaviors and other types of 
behavior that have an evolutionary origin are similar in the fact that 
they have to be codified in the genes and will later be transmitted to 
their descendants.

Key words: Antisocial Personality Disorder, quantitative genetics, 
molecular genetics.

RESUMEN

El trastorno antisocial de la personalidad (TAP) consiste en una incapa-
cidad para adaptarse a las normas sociales que habitualmente rigen 
numerosos aspectos de la conducta de las personas en la adolescen-
cia y la edad adulta. Los pacientes con TAP característicamente tienen 
problemas de irritabilidad y sentimientos agresivos hacia los demás, 
los cuales se expresan en el contexto de la amenaza o la intimidación. 
El TAP es menos común en la clínica comparándolo con la población 
general en la que se reporta una prevalencia media del 1.1. Se ha 
registrado una agregación familiar para el TAP en la que el 40-50% 
de la varianza puede ser explicada por influencias genéticas. La ma-
yoría de los estudios de genética molecular en el TAP se han realiza-
do utilizando la hipótesis basada en los estudios de asociación con 
genes candidatos, enfocándose en los genes relacionados a vías de 
neurotransmisión, siendo uno de los más relevantes, hasta el momen-
to, el gen para la monoamino oxidasa (MAOA). Aquellos genes que 
promueven que cierta conducta exista entre los individuos debieron 
haberse elegido a través del proceso de la selección natural. De ma-
nera similar a otros comportamientos que tienen orígenes evolutivos, 
los comportamientos agresivos también deben ser codificados en los 
genes, que a la postre serán transmitidos a la descendencia.

Palabras clave: Trastorno antisocial de la personalidad, genética 
cuantitativa, genética molecular.
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DEFINITIONS

Personality disorders (PDs) are defined by the DSM-IV-TR 
(Diagnostic and Statistical Manual of Mental Disorders) as a 
rigid pattern of internal experience and behavior that mark-
edly differs from the cultural expectations of the individual; 
it is persistent and inflexible, starts in adolescence or early 
adulthood, is stable over time, and brings with it discomfort 
or deterioration.1

One of the oldest and most controversial aspects in 
the field of classifying PDs has been whether they should 

be conceptualized dimensionally or categorically. It seems 
that there is general agreement that PDs are better classi-
fied dimensionally,2-4 and various alternative systems are 
discussed in the DSM-5.5

Among all of the other personality disorders, only cri-
teria for Antisocial Personality Disorder (ASPD) have his-
torically produced acceptable levels of reliability, and these 
criteria have emphasized openly criminal activities.

ASPD consists of an incapacity to adapt oneself to 
the social norms that govern many aspects of behavior in 
adolescence and adult life. Characteristically, patients with 
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ASPD easily show irritability and aggressive feelings to-
wards others, which are expressed in a context of threat or 
intimidation.

The DSM-IV-TR describes it as a disorder characterized 
by a general pattern of contempt for, and violation of, the 
rights of others which begins after the age of 15.

Longitudinal research has documented that children 
and adolescents with behavioral disorders have a greater 
risk of presenting antisocial disorders as adults.6

Although not all antisocial behaviors in adulthood have 
a background in childhood,7 disorders with genetic contrib-
uting factors tend to manifest themselves early in life. Up 
to half of those who present an early behavioral disorder 
can still experience it in adulthood, while individuals with 
a later start in their symptoms can experience transitory 
symptoms and achieve remission.8-11

EPIDEMIOLOGY

In 12 studies on the general population which looked at the 
prevalence of various personality disorders, prevalence for 
ASPD was reported from 0.2 to 4.5, with a median of 1.1. 
The first study was from 1989, and the last was from 2007. 
They were carried out in the USA, the United Kingdom, 
and Norway, with structured interviews from the DSM-III, 
DSM-III-R, and the DSM-IV as measuring instruments from 
each era.12

ASPD is less common in clinics, compared to the gener-
al population. This is due to patients with antisocial thought 
and behavior patterns rarely seeking treatment.13

It is more frequently present in men than in women.14-16 
Within the B cluster of personality disorders in the DSM-IV-
TR, people with features of, or marked ASPD are usually 
younger,17 and have a higher frequency of divorces, sepa-
rations, or have never been married; when they are inter-
viewed they are frequently single and live alone.

Some studies document that ASPD – or people with 
those traits – are related with a low education. One study in 
2006 found that all disorders in the B cluster were associated 
with a low social class;18 and a 2004 study documented an 
association with low income.19 However, a study in 2002 did 
not find any association with income.20

Data from Mexico

In statistics on minor offenders, an increase can be observed 
in the number of subjects referred to the Council for Minors; 
that is, those submitted to criminal proceedings. The figure 
rose from 2,623 records in 1999 to 3,506 in 2003.19,21 It has 
been observed that males make up the greater proportion of 
those who commit offences, and furthermore, that adoles-
cents are referred to the Council for Minors at an earlier age. 
Robberies constitute the main offence, but in more recent 

years there have been offences documented that, although 
committed by a small proportion of adolescents, can be con-
sidered more serious, such as homicide, carrying weapons, 
rape, and sexual abuse.22

The most important results from a revision of antiso-
cial behavior in Mexican adolescent students also show 
that males make up the greater proportion of those who 
are involved in this type of behavior, and in particular, 
involvement in fights, hitting or damaging things, hitting 
or injuring other people, and stealing money all stand out. 
Behaviors considered more serious have been documented 
in a lower proportion of students, such as dealing drugs or 
attacking others.23-26

A set of measurements were carried out in 1997, 2000, 
and 2003, on adolescent students of a middle and upper-
middle level of education in public and private schools in 
Mexico City. In one study of the tendency towards antiso-
cial behavior, an increase of 1.9% of any antisocial behavior 
was found between 1997 and 2000, and from 2000 to 2003, 
the increase was 6.7%. In general terms, the study concludes 
that there was an increase in antisocial behavior that is not 
serious related to violence and robbery, such as taking part 
in fights, hitting or damaging objects, hitting or injuring 
other people, shoplifting, and stealing amounts of 50 pesos 
or less, as well as more serious antisocial behavior; specifi-
cally theft of amount of 500 pesos or more, and attacking 
someone using an object or weapon, this last behavior with 
minor increases.27

These situations were similarly present in men and 
women, although women still represent a smaller propor-
tion, with a ratio of almost two men for every woman.

The present text will focus on the genetic factors of 
ASPD, making reference to the interaction that seems to oc-
cur between genes and environment for the disorder or trait 
to develop, while considering the evolutionary perspective 
of these behaviors.

GENETIC ASPECTS

Psychiatric genetics is a multidisciplinary field a little more 
than 100 years old, with roots in human genetics, psychia-
try, statistics, and epidemiology. The earliest work in this 
field involved methods of clinical and behavioral genetics 
(or quantitative genetics), such as studies on families, twins, 
and adoption, which are effective in establishing whether 
genetic factors influence a certain trait, and to what extent. 
The field was subsequently diversified to include methods 
of molecular genetics such as analysis of linkage and asso-
ciation, which, it was supposed, would allow the isolation 
of regions of chromosomes (locus candidates) and the iden-
tification of specific genes that were measuring the family 
transmission of a behavioral trait.
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Quantitative genetics

Normal personality traits have repeatedly been shown to be 
influenced by genetic factors, with estimations that range 
between 30% and 60% of inheritability, approximately.28,29 
Similar estimations of inheritability have been found in di-
mensional classifications of PDs based on self-reporting.30

Studies on genetic epidemiology indicate that the ten 
personality disorders classified in the second axis of the 
DSM-IV-TR are mildly to moderately hereditary.

Family studies

Family aggregation has been recorded for ASPD.31 There 
is a family pattern that manifests itself in a frequency five 
times higher among families with immediate male relations 
affected than among families with control individuals.32

ASPD seems to have as many genetic roots as environ-
mental ones. An adopted adult who has a biological father 
with a history of having been in prison due to antisocial 
behavior has four times’ greater likelihood of having an 
aggressive behavior problem than a person without that 
biological vulnerability. At the same time, a person with 
an adoptive father who has ASPD has three times’ greater 
likelihood of developing the disorder compared with the 
general population without that background, despite their 
biological history.33

Studies on twins and adoption

In a study on a population of twins using dimensional rep-
resentation for the PDs in cluster B of the DSM-IV, heredi-
tariness for ASPD was found at 38%34 The added genetic fac-
tors account for 49% of the variance and are more important 
than the shared environment for psychopathology.35

In his work, Psychiatric Genetics: A Primer (2008), Tsuang 
estimates inheritability (h2) for ASPD at 69%, equivalent to 
Borderline Personality Disorder, lower than stuttering, and 
higher than Obsessive Compulsive Disorder.36

A meta-analytical revision of ASPD in 1997 suggests that 
40%-50% of the variance can be explained by genetic influ-
ences.37 In another meta-analysis conducted by Rhee et al. in 
2002 with 51 studies on twins, adoption and antisocial behav-
ior based on records, self-reporting, and family reporting, 
it was found that the variance could be explained by addi-
tive genetic factors (32%), non-additive genetic factors (9%), 
shared environmental factors (16%), and specific individual 
environmental factors (43%),35 without there being significant 
differences in the magnitude of genetic and environmental 
influences for males and females. In a more recent meta-anal-
ysis in 2010, Ferguson found that genetic influence represent-
ed the most important component in the variance of ASPD at 
56%, the shared environmental factors at 11%, and the specific 
individual environmental factors at 31%. At the same time, he 

found that genetic influences had a greater predictive power 
for ASPD in young individuals than in adults. These results 
indicate that the genetic component is an important contribu-
tor for ASPD, but that non-genetic influences, particularly 
unique life experiences, are also important.38

In any case, in accordance with the information on 
ASPD and other personality disorders, it is important to rec-
ognize that all estimations of inheritability are dependent on 
the sample.

A study by Torgersen at al. (2008) on a population of 
twins which included the cluster B PDs indicated that ASPD 
seemed to contain many more genetic risk factors that those 
contents in common with other cluster B PDs, with the ex-
ception of Borderline Personality Disorder.

Numerous studies of families, twins, and adoption 
have demonstrated that ASPD, behavioral disorders, and 
disorders of substance abuse (frequently called external-
ized disorders) carry with them a common genetic risk.39,40 
In a study of families with twins carried out by Hicks et al. 
(2004), a high general inheritable vulnerability was found 
(80%) for all externalized disorders, which represented the 
majority of the family relationships.41

A study on twins carried out by Lyons et al. (1995) 
demonstrated that the genetic influence in the symptoms of 
ASPD of the DSM-III-R was more prominent in adults than 
in adolescents.42

All these results suggest that genetic influences have a 
significant contribution to ASPD.

In 1974, Crowe43 found that early institutional care was 
a risk factor for subsequent antisocial behavior only when a 
genetic risk factor was present. In another study on adop-
tion, Cadoret et al. (1983)44 found a significant gene-envi-
ronment interaction when they showed that there existed 
a negligible risk for antisocial behavior if the genetic risk 
factor was the only one (antisocial behavior in the biological 
father) and no effect if there was only an adverse environ-
ment in the adopted family, but that there was a substantial 
effect when both risk factors were present. This finding was 
later replicated in a study with a larger number of adopted 
people.45 Using a twins design, Jaffe at al. (2005)46 found a 
significant gene-environment interaction with respect to 
child abuse and the development of antisocial behavior, 
and a study of twins by Tuvblad et al. (2006)47 demonstrated 
significant gene-environmental interaction, demonstrating 
that inheritability for antisocial behavior in adolescents is 
greater in disadvantaged socioeconomic environments. Us-
ing an advanced family study, Feinberg at al. (2007)48 found 
an interaction of the genotype with parental negligence and 
scarce affection, predicting antisocial behavior. In a study 
on a population of twins, Hicks et al. (2009) demonstrated 
a significant gene-environment reaction with distinct envi-
ronmental risk factors, showing that a greater environmen-
tal adversity was associated with an increasing genetic risk 
for ASPD and disorders due to substance consumption.49
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Molecular genetics

The majority of studies on molecular genetics in PDs have 
been carried out using the hypothesis based on studies as-
sociated with candidate genes, focusing on genes related to 
neurotransmission pathways, especially in the serotoniner-
gic and dopaminergic systems. Examples of genes related to 
metabolism include Catechol-O-methyltransferase (COMT), 
monoamine oxidase (MAOA), and dopamine beta-hydroxi-
lase (DBH); those related to the morphology of the receptor 
include dopamine receptor D2 (DRD2), dopamine receptor 
D4 (DRD4), serotonin receptor 1B (5HTR1B), and serotonin 
receptor 2A (5HTR2A); and those related to transporter 
activities include the serotonin transporter (in particular a 
polymorphism in the promoter region of the gene referred 
to as the “serotonin-transporter-linked polymorphic region” 
or 5HTTLPR) and the dopamine transporter (DAT).

Analysis of linkage and association

Multiple lines of evidence suggest that a dysfunction in the 
serotonin system (5-HT) is associated with impulsivity, ag-
gression, emotional lability, and suicide. Genes linked to the 
function of these neurotransmitters can be considered can-
didate genes for ASPD.

Located in chromosome 17 (17q11.2), the serotonin 
transporter (5HTT or SLC6A4) codifies a protein trans-
porter that removes the serotonin from the synaptic space 
and introduces it to the pre-synaptic neurons. This site is a 
target for the action of antidepressant medication. A vari-
able number tandem repeat (VNTR) in the promoter of this 
gene (5HTTLPR) has shown that it affects the proportion of 
serotonin reuptake and can play a role in illness behavior, 
with the short alleles in this polymorphism essentially dial-
lelic (whether short or long), being related to low levels of 
transcription of this gene.44

Cadoret et al. (2003) found a relationship between the 
low activity of the short variant of 5HHTLPR and the spec-
trum of externalized disorders when facing environmental 
adversity after controlling other variables, such as sex and 
age.50

A study by Lyons-Ruth et al. (2007) found a significant 
relationship between the short allele of 5HHTLPR and AD,51 
but other studied have failed to find an association between 
this polymorphism and any cluster B personality disorder.52

In a study by Retz et al. (2004) a relationship was found 
between the serotonin transporter promoter gene (5-HTT) 
and impulsive violence in a forensic sample of 153 men. 
Specifically, a deletion/insertion type polymorphism in this 
gene predicted impulsive violent behavior in this popula-
tion.53 Other researchers have also examined the antisocial/
unsocial behavior phenotype, finding correlations with the 
form of low activity of 5HTTLPR in women with bulimia,54 
and in men and women in a variety of scenarios,55-58 but 

Monuteaux et al. (2009) did not find an association between 
5HTTLPR and behavior disorders in a sample of individuals 
with ADHD.59

Once again, Retz et al. (2008) confirmed that the carri-
ers of two long alleles had more symptoms of ADHD in in-
fancy and adulthood, but that the subjects with at least one 
short allele were more sensitive to adversity in infancy than 
those who carried two long alleles.60 Subsequently, Retz and 
Rosler (2009) presented an interesting selective revision of 
ADHD, aggression, and 5HTTLPR, noting that the scientific 
literature generally upheld the idea that common polymor-
phisms could produce different effects under difficult cir-
cumstances; they concluded that those individuals carrying 
two long alleles were at greater risk of ADHD, but those 
with short alleles had a greater risk for ADHD and violent 
behavior under scenarios of environmental stress.61

Recent studies have implicated the receptor gene for se-
rotonin 5HTR2A in impulsivity, aggression, and antisocial 
behaviour.62-64

A study by Dick et al. (2006) found that individuals who 
had a polymorphism in the gene GRBRA2 associated with 
alcohol dependence were less likely to be married, partly 
because they had a raised risk of ASPD and were less moti-
vated by the desire to please others.65

Polymorphisms in the MAOA gene have been associ-
ated with B cluster66 personality disorders and with antiso-
cial traits.67 The MAOA gene is localized in the X chromo-
some (Xp11.4-p11.3) and codes for monoamine oxidase A, 
an enzyme that degrades amine neurotransmitters, such as 
dopamine, noradrenaline, and serotonin. The mutation in 
this gene results in a deficiency in monoamine oxidase, or 
Brunner’s syndrome, which is characterized, in part, by seri-
ous impulsive behaviour.44

Based on the results of quantitative studies of genetics 
that showed a gene-environment interaction in antisocial be-
havior, Caspi et al. (2002)68 studied the association between 
child abuse and a functional polymorphism in the promoter 
region of the MAOA gene on antisocial behavior, assessed 
by means of a range of categorical and dimensional mea-
sures using questionnaires, interviews, and official records. 
The results did not show an exclusive important effect of the 
gene, just a mild effect for abuse, but it did show a substan-
tial and significant interaction between the gene and adver-
sity. Mistreated children that were carriers for low levels of 
expression of the MAOA gene developed behavior disorders 
and an antisocial personality with greater frequency than 
those children with a genotype of high activity for MAOA. 
Foley at al. (2004)69 repeated these findings and extended the 
initial analysis when showing that the gene-environmental 
reaction could not be explained by a gene-environmental 
correlation; other studies have replicated these findings of 
low activity genotype of the MAOA.70-81

Other studies suggest that the effects of these genes do 
not contribute to the prediction of disruptive behavior in 
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those with a history of abuse or other stressors during the 
developmental period.82,83

Weder et al. (2009) found that vulnerability was induced 
by MAOA in moderate levels of environmental trauma, but 
that the genotype did not contribute to the prediction of ag-
gression in extreme levels of environmental trauma.84 Sjo-
berg at al. (2008) suggest that the MAOA genotype could 
interact with testosterone in predicting the antisocial be-
havior spectrum, although they did not find a direct asso-
ciation between low activity of the variant and aggressive 
behaviors,85 while Beaver at al. (2010) did not find direct 
effects of the MAOA genotype with scales of delinquency 
in a sample of adolescents. In contrast, they did report that 
the MAOA genotype seemed to interact with neuropsycho-
logical deficits in predicting delinquency.86 Buckholtz and 
Meyer-Lindenberg (2008) revised the bibliography available 
on MAOA in impulsive aggression, and proposed a mecha-
nism by which the variant of low activity of MAOA could 
sensitize neuronal circuits pertinent to stress in early life, 
while they concluded that the variation of MAOA VNTR 
gave rise to only a small amount of variance in the risk.87

In a meta-analysis by Kim-Cohen et al. (2006), Caspi’s 
original findings were replicated. Furthermore, the find-
ings were extended to include children (close to the time 
of mistreatment), and the possibility of a spurious finding 
was discarded, taking account of the gene-environment cor-
relation.88 Not all studies have replicated the findings previ-
ously discussed.89-91

In terms of COMT, different studies have implicated 
valine/methionine (val/meth) polymorphism in aggression 
among individuals with schizophrenia,92,93 and more recent 
studies suggest that homozygote subjects for the val/meth 
allele had greater aggression.94-97

In a study of 240 children with Attention Deficit Hyper-
activity Disorder (ADHD), those with the valine/methio-
nine variant in the Catechol-O-methyltransferase (COMT) 
gene showed more antisocial behaviors than those without 
that variant.98

Wagner et al. (2010) reported that women with the val/
val polymorphism, a history of sexual abuse in childhood, 
and current Borderline Personality Disorder showed less 
impulsive aggression than those who carried the val/meth 
or meth/meth polymorphisms.99

It is important to note that these genes do not seem, in 
themselves, to determinedly cause ASPD in the same sense 
that the mutant HD gene determinedly causes Huntington’s 
Disease. Rather, these genes probably interact with one an-
other in such a way as to be difficult to understand. Fur-
thermore, there are probably many other existing genes that 
are involved, whether directly or indirectly (eg. through 
interactions), and which have yet to be identified. But ulti-
mately, these studies demonstrate that genetic vulnerability 
and exposure to family violence interact among themselves 
to produce ASPD.

AN EVOLUTIONARY PERSPECTIVE

Those genes that cause certain behavior to exist among in-
dividuals must have been chosen by the process of natural 
selection. In a similar way to other behaviors that have evo-
lutionary origins, aggressive behaviors must also be coded 
in the genes, which are ultimately transmitted through de-
scendants of sexual reproduction.41

ASPD can be understood as a byproduct of normal hu-
man aggression. Specifically, aggression can be defined as 
the production of an intentional behavior to cause physi-
cal damage or humiliation to another person who wishes 
to avoid such damage. However, as well as all the above, 
violent antisocial behavior is carried out without caring 
for the wellbeing or rights of others. For example, acting in 
self-defense in response to a threatening individual could 
be considered aggressive behavior, but not antisocial behav-
iour.41,100

Taking into consideration the existence of apparent 
qualitative subtypes of aggression, it is possible to develop 
a sensible construct that hypothesizes a dichotomy between 
an impulsive-reactive-hostile-affective (defensive aggres-
sion) subtype and a controlled-proactive-instrumental-
predatory (offensive aggression) subtype.101 Although the 
majority of neurobiological studies on aggression and vio-
lence unfortunately do not differentiate between defensive 
and offensive aggression, this distinction could be relevant 
in understanding the neurobiological bases of aggressive 
behavior, especially if they are influenced by anatomical 
neuronal and functionally distinct circuits.102 It is believed 
that the propensity for impulsive aggression, which is rela-
tively unplanned and spontaneous, but which culminates 
in physical violence, is found to be associated with a low 
threshold for activation of negative emotions and a failure 
to respond appropriately to the potential legal consequenc-
es predicted by such behavior. Socio-psychological research 
underlines the relationship between cognition, emotion, and 
aggression; negative emotions such as fear and anxiety fre-
quently spark, accentuate, and modulate aggressive behav-
ior. As such, it seems reasonable that the neuronal circuits 
that affect emotional states, such as the central serotonergic 
system, would also affect the predisposition for aggressive 
behaviour.103

Aggression can be considered as an adaptive response 
that can provide certain benefits, such as the co-option or 
defense of resources, greater pairing options, and partner 
fidelity, as well as a better status.

Our understanding of antisocial conduct can be struc-
tured on different suppositions that derive from the models 
of evolutionary psychology, which are: 1) Human aggres-
sion is a normative and adaptive response that provides a 
selective advantage to individuals (it should be noted that 
this does not imply that it is morally desirable); 2) Limita-
tion of aggression (eg. impulse control) is also a normative 
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and adaptive response that provides a selected advantage 
to individuals; 3) Instincts of aggression and aggressive 
impulse control respond to environmental stimuli, or cata-
lysts, which are cognitively processed with the object of 
selecting the more adaptive response to a certain environ-
mental stressor. 4) The human brain has developed systems 
or independent “mechanisms” to separately manage the 
units responsible for aggression and control/reduction of 
aggressive impulses. These mechanisms can sometimes end 
up competing among themselves, particularly when the en-
vironmental catalysts are ambiguous.104

From an evolutionary perspective, a behavior as ubiq-
uitous as aggression can be better understood as an adapta-
tion to the pressures of the environment and something that 
provides selective advantage to members of the species.105

Although aggression in moderate amounts and in pro-
portion to environmental threats can be beneficial, high lev-
els of aggression can clearly be “too much of a good thing”, 
phenoptically speaking. High levels of aggression can place 
an individual at extreme risk of harm, or could lead to social 
rejection and deprivation of the benefits of social groups, 
which also contribute to survival of the individual hominid 
organisms. As such, an individual does not benefit from be-
ing aggressive, but rather, by knowing when to be aggres-
sive and when to control these impulses. Just as an aggres-
sive instinct can provide a selective advantage in certain 
circumstances, an instinct of reducing aggression can pro-
vide a selective advantage in others.52 The instinct of reduc-
ing aggression can be synonymous with what is frequently 
referred to as “impulse control” or “executive functions”. 
Deficits in parts of the brain (eg. the frontal lobe cortex) re-
lated to executive functions have shown to predict exces-
sively aggressive behaviors (eg. antisocial behaviors).106-108 
Neuroimaging studies document that injuries to the frontal 
cortex are associated with impulsive aggression, or at least 
with aggressive traits.109 Individuals with ASPD have 11% 
more grey matter in the prefrontal cortex in comparison 
with individuals who do not have this disorder. This was 
even the case for individuals without a history of brain in-
jury. One study found similar results in violent individuals, 
in comparison with non-violent controls, in the prefrontal 
cortex, amygdala, and hippocampus.110 Studies on the pre-
frontal cortex and violence are numerous, and there are ex-
cellent revisions on the subject.111,112

It is important to emphasize gene-environmental in-
teraction, given that from an antisocial genotype existing, 
as with any other genotype, the probability of producing a 
static behavior pattern in environmental situations is low. 
Rather, the genotype produces a range of behaviors with 
the object of allowing the individual to adjust themselves 
to different environmental threats. Environments with few 
threats or little tension are less likely to produce responses 
of antisocial behavior, contrary to environments with high 
threats or tension. Understanding which environmental situ-

ations are most likely to produce antisocial behaviors in indi-
viduals with a high-risk genotype for antisocial personality 
could provide promising methods for prevention and inter-
vention directed towards increasing the behavioral range of 
antisocial individuals, providing them with non-aggressive 
behavior options. From an evolutionary perspective, the 
way in which genes and the environment interact makes the 
individual more flexible to facing a series of possible envi-
ronmental threats. A behaviorally-flexible organism is inher-
ently more adaptive than one whose behavior is rigid.41

As has been indicated throughout this text, the presence 
of a significant genetic component in ASPD suggests the evo-
lutionary nature of these behaviors. Understanding genetic 
influences on behavior and identifying the genetic risk factors 
in individuals may result in treatments that could theoreti-
cally be directed early on and preventatively towards those 
individuals who have similar genetic risk factors. Under-
standably, the discussion of these possibilities includes ethi-
cal concerns.113 This does not presume that such techniques 
cannot be proven useful in future; rather, that great care 
should be taken to ensure that any behavioral intervention or 
medication directed to preventing violence is only carried out 
under strict guidelines and ethical parameters.41
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