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Crime and Genetics
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ABSTRACT

Genetics have overwhelming importance in crime 
phenomenon. Monoamine oxidase A (MAOA) is directly 
associated with occurrence of criminal behavior. Monoamine 
oxidase A is a polymorphic gene which divides into two 
groups as low-activity MAOA and high-activity. Individuals 
with low-activity MAOA gene are more prone to engage 
in criminal activity compare other people. Nevertheless, 
this genetic risk factor indicates differences according to 
environmental factors. When environmental factors are bad 
those individuals are more likely to commit crime but on 
the other hand, when environmental factors are good this 
genetic risk factor does not display importance on those 
individuals. Hence, genetics has an influence on criminal 
behavior but this influence depends on environmental 
conditions.
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As summarized in a recent meta-analysis, it has 
been shown that genetic factors have critical roles in 
the emergence of anti-social behavior.[1-7] 

According to these studies, almost half of the 
variables in antisocial behavior are genetically based 
and the remaining variables are attributed to the 
non-shared environment. Scientists have begun 
to investigate the effects of genetic factors on 
antisociality in more detail and have focused their 
studies on specific genes.[8-10]

MonoAMine oxidASe A (MAoA)
As a result of studies, monoamine oxidase A 

(MAOA) gene is prominent. MAOA is a polymorphic 
gene located on chromosome X at position Xp11.23-
11.4.[11] Monamine oxidase A is divided into two 
groups as low MAOA activity group and high MAOA 
activity group. Low MAOA activity group consists of 2 
repeat alleles and 3 repeat alleles, while high MAOA 
activity group consists of 3.5 repeat alleles, 4 repeat 
alleles and 5 repeat alleles.[12]

 It has been proved by researchers that the low 
activity alleles of a functional polymorphism in the 
promoter region of the MAOA gene are at greater risk 
of developing a series of antisocial phenotypes.[13] In 
the light of researches that have done up to day, it is 

approved that low activity MAOA alleles are correlated 
with inappropriate behavior, dysfunction and criminal 
behavior.[8] Brunner's syndrome, an X-linked disease 
characterized by increased aggression, mild mental 
retardation, arson, and sexual offense due to MAOA 
deficiency, has also been described by Brunner et 
al.[14]

One of the assumptions for the pleiotropic effects 
of MAOA is that it affects the regulation of emotion 
and cognition in the limbic system.[8]

In addition, a study showed that there was an 8% 
reduction in gray matter volumes in the cingulate 
fold, insula, amygdala, and hypothalamus of carriers 
of low-activity MAOA poliformis.[15]

The researchers conducted a study to test whether 
the 30-bp repetition of MAOA polymorphism was 
associated with alcohol dependence and antisocial 
personality disorder. In their research, they 
examined a total of 488 German male participants, 
59 with both antisocial personality disorder and 
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alcohol dependence. The prevalence of low-activity 
3-repetitive alleles was compared with the antisocial 
and alcoholic group of 59 (185%) and the control 
group (51% vs 31%, P = 0.031) and tested with 244 
alcoholics without antisocial personality disorder 
(51% vs. 32% P=0.0008). Based on these results, it has 
been concluded that the low-activity 3 repeat allele 
increases susceptibility to antisocial behavior.[16]

 There is no doubt that genetics have significant 
effect on crime as it is seen in the researches, but it is 
worth noting that other issues are not ignored.

CRiMe And enviRonMenT
Researchers have proved that there is a consistent 

relationship between the environment and the 
emergence of criminal behavior. According to a study 
based on data obtained from individuals living in the 
city of Chicago and problematic neighborhoods, it was 
found that the level of the individual's violent crime 
behavior was strongly related to the problematic 
environment measurements. The information put 
forward by scientists is that individuals living in 
regions with high crime rates will have a higher 
tendency towards criminal behavior. According to 
these findings, we can assume that crime rates in 
a particular region will be predictive of a person's 
tendency to crime. However to the best of our 
knowledge, no study has addressed this issue directly. 
This shows a significant limitation in the present 
literature.[17-19]

enviRonMenTAl PSyChology And 
CRiMe

Environmental psychology, while dealing with 
the individual's health, experiences and behaviors, 
investigates the environmental factors in another 
aspect. It is among the subjects of environmental 
psychology in terms of the impact of environment 
on crime behavior. Criminal behavior is an important 
issue in psychology. Forensic psychology, which is one 
of the sub-branches of psychology, directly deals with 
the crime phenomenon and important researches are 
made on this subject.

Environmental psychology is related, albeit 
indirectly, to the phenomenon of crime. The goal 
of environmental psychology is to eliminate or limit 
criminal behavior. Studies have been conducted 
on this subject and significant findings have been 
obtained. To illustrate, it has been proved by different 
studies that the violation of the socially accepted 
norm in a given environment increases the possibility 

of knowing about the chewing in other norms. In this 
behavior, which is called the cross norm blocking 
effect, the individual has difficulty in adhering to 
social norms in the incompatible movements of other 
people against the norm. For example; an individual 
throwing garbage out the window of the car while 
driving on the road can cause other people who see 
this behavior to throw garbage out in the same way. 
The fact that the behavior which is incompatible with 
the social norm is seen by the environment causes 
the behavior similar to this behavior to increase.

According to a study by the researchers, they 
put envelopes containing five euro banknotes in 
their mailboxes in a visible manner and observed 
how many individuals who noticed these banknotes 
would like to buy them. The result showed that these 
envelopes were taken as 13%. It has been observed 
that the crime rate increases twice when mail boxes 
are spray painted or painted.[20,21]

There is no doubt that environmental factors have 
an important place in committing crime, but as it is 
understood from the studies, it would be difficult to 
ask for a complete answer alone.

gene-enviRonMenTAl inTeRACTion 
(gxe) And CRiMe

Behavioral genetic research typically divides 
the variance in phenotype into three; heredity, 
shared environment and non-shared environment. 
As mentioned earlier, behavior geneticists have 
suggested that criminal behavior may be hereditary 
at 50%. Researchers have begun to pitch the screen 
of heredity to identify the links between measured 
genes and phenotypic outcomes with mapping of 
the human genome. Molecular genetics has put 
forward many ideas in this direction.[22]

For example, some genetic polymorphisms, 
attention deficit and hyperactivity disorder,[23] 
behavioral disorder in children,[24] adult violence 
behavior.[10,24,25] Molecular genetic studies have 
identified the importance of the environment in the 
emergence of genetic effects called GxE.[26] Findings 
from gene and GxE studies indicate that certain 
hereditary effects are more likely to occur when 
environmental factors are combined.[25,27-30]

The aim of the study of gene and GxE is to 
investigate whether the effects of a genetic risk 
factor on the development of a fernotype will differ 
between individuals based on their exposure to 
environmental risk factors. For example; genetic 
risk in an individual with low environmental risk 
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factor. In addition as environmental risk increases, 
the likelihood of the effects of genetic risk increases.
[9] There is a lot of research on gene and environment 
interaction in antisocial behavior.

According to a study on this subject, the first group 
of children with severe genetic conditions (low activity 
MAOA allele) and poor environmental conditions in 
childhood without a genetic risk factor (high activity 
MAOA allele) male individuals were compared it is 
more likely to be tried for a crime. Although only 12% 
of the participants were exposed to both risk factors 
(ie., environmental risk and low MAOA activity allele), 
they accounted for approximately 44% of all violent 
criminal convictions in the sample. According to this 
study, MAOA genotype supported the interaction 
between gene and environment in the prediction of 
antisocial behaviors.[31,32]

Researchers found that individuals with low activity 
MAOA allele showed higher antisocial behavior when 
maltreatment was high, but showed less antisocial 
behavior when not exposed to maltreatment when 
compared to individuals with high activity MAOA 
allele.[13]

Gene-environmental interaction hypothesis, 
MAOA different genetic polymorphisms were 
examined. In these studies, the relationship between 
certain dopaminergic genes and antisocial behaviors 
was discussed. Dopamine is a neurotransmitter that 
is part of the body's pleasure and reward center.[24] 
Therefore researchers assumed that a connection 
with antisocial behavior could be established 
through the ways of pleasure and reward in the 
brain.[33]

Three dopamine genes (DAT1, DRD2 and DRD4) 
related to antisocial behavior have come to the fore 
as a result of research.[9,34-37] The researchers studied 
the effect of violent offenses on two dopamine 
genes (DRD2 and DRD4) with two separate groups of 
participants. In group A, participants living in a low 
crime rate group and in group B were living in a high 
crime rate environment. The researchers concluded 
that the risky alleles in the two dopamine genes have 
a significant impact on violent criminal behavior, but 
only when they live in a bad environment. Dopamine 
genes did not pose a risk for participants living in a 
suitable environment.[38]

Another study found that children with poor 
parental care and at the same time DRD4 risk allele 
showed higher levels of emotional seeking. Parental 
quality did not affect the emotional search of children 
without risk allele.[39]

These findings show that genes have an effect 
on antisocial behavior but these effects play a role in 
environmental experience.

declaration of conflicting interests
The author declared no conflicts of interest with 

respect to the authorship and/or publication of this 
article.

Funding
The author received no financial support for the 

research and/or authorship of this article.

ReFeRenCeS
1. Ferguson CJ. Genetic contributions to antisocial 

personality and behavior: a meta-analytic review 
from an evolutionary perspective. J Soc Psychol 
2010;150:160-80.

2. Mason DA, Frick PJ. The heritability of antisocial 
behavior: A meta-analysis of twin and adoption studies. 
Journal of Psychopathology and Behavioral Assessment 
1994;16:301-23.

3. Miles DR, Carey G. Genetic and environmental 
architecture of human aggression. J Pers Soc Psychol 
1997;72:207-17.

4. Moffitt TE. The new look of behavioral genetics in 
developmental psychopathology: gene-environment 
interplay in antisocial behaviors. Psychol Bull 
2005;131:533-54.

5. Raine A. The psychopathology of crime: Criminal 
behavior as a clinical disorder. San Diego, CA: Academic 
Press; 1993.

6. Rhee SH, Waldman ID. Genetic and environmental 
influences on antisocial behavior: a meta-analysis of twin 
and adoption studies. Psychol Bull 2002;128:490-529.

7. Schilling CM, Walsh A, Yun I. “ADHD and Criminality: A 
Primer on the Genetic, Neurobiological, Evolutionary, 
and Treatment Literature for Criminologists”. Journal of 
Criminal Justice 2011;39:3-11.

8. Beaver KM, DeLisi M, Vaughn MG, Barnes JC. Monoamine 
oxidase A genotype is associated with gang membership 
and weapon use. Compr Psychiatry 2010;51:130-4.

9. Burt SA, Mikolajewski AJ. Preliminary evidence 
that specific candidate genes are associated with 
adolescent-onset antisocial behavior. Aggress Behav 
2008;34:437-45.

10. Craig IW, Halton KE. Genetics of human aggressive 
behaviour. Hum Genet 2009;126:101-13.

11. Levy ER, Powell JF, Buckle VJ, Hsu YP, Breakefield XO, 
Craig IW. Localization of human monoamine oxidase-A 
gene to Xp11.23-11.4 by in situ hybridization: implications 
for Norrie disease. Genomics 1989;5:368-70.

12. Haberstick BC, Lessem JM, Hopfer CJ, Smolen A, Ehringer 
MA, Timberlake D, et al. Monoamine oxidase A (MAOA) 
and antisocial behaviors in the presence of childhood 
and adolescent maltreatment. Am J Med Genet B 
Neuropsychiatr Genet 2005;135:59-64.



13Crime and Genetics

13. Caspi A, McClay J, Moffitt TE, Mill J, Martin J, Craig 
IW, et al. Role of genotype in the cycle of violence in 
maltreated children. Science 2002;297:851-4.

14. Brunner HG, Nelen M, Breakefield XO, Ropers HH, van 
Oost BA. Abnormal behavior associated with a point 
mutation in the structural gene for monoamine oxidase 
A. Science 1993;262:578-80.

15. Meyer-Lindenberg A, Buckholtz JW, Kolachana B, R Hariri 
A, Pezawas L, Blasi G, et al. Neural mechanisms of genetic 
risk for impulsivity and violence in humans. Proc Natl 
Acad Sci U S A 2006;103:6269-74.

16. Samochowiec J, Lesch KP, Rottmann M, Smolka M, 
Syagailo YV, Okladnova O, et al. Association of a 
regulatory polymorphism in the promoter region of the 
monoamine oxidase A gene with antisocial alcoholism. 
Psychiatry Res 1999;86:67-72.

17. Pratt TC, Cullen FT. Assessing macro-level predictors and 
theories of crime: A meta-analysis. Crime and Justice 
2005;32:373-450.

18. Sampson RJ, Raudenbush SW, Earls F. Neighborhoods 
and violent crime: a multilevel study of collective 
efficacy. Science 1997;277:918-24.

19. Barnes JC, Jacobs BA. Genetic risk for violent behavior 
and environmental exposure to disadvantage and 
violent crime: the case for gene-environment interaction. 
J Interpers Violence 2013;28:92-120.

20. Cicerali EE, Cicerali LK. Çevre ve suç: Şehir güvenliğini 
artırmada çevre psikoloji yaklaşımı. The Professional 
Geographer 2005;57:1-12.

21. Keizer K, Lindenberg S, Steg L. The spreading of disorder. 
Science 2008;322:1681-5.

22. Carey G. Human Genetics for the Social Sciences. SAGE 
Publications Inc. 2003.

23. Faraone SV, Doyle AE, Mick E, Biederman J. Meta-analysis 
of the association between the 7-repeat allele of the 
dopamine D(4) receptor gene and attention deficit 
hyperactivity disorder. Am J Psychiatry 2001;158:1052-7.

24. Beaver KM. Biosocial Criminology: A Primer. Dubuque, 
IA: Kendall/Hunt. 2009.

25. Beaver KM, Wright JP, DeLisi M, Walsh A, Vaughn MG, 
Boisvert D, et al. A gene x gene interaction between 
DRD2 and DRD4 is associated with conduct disorder 
and antisocial behavior in males. Behav Brain Funct 
2007;3:30.

26. Shanahan MJ, Hofer SM. Social context in gene-
environment interactions: retrospect and prospect. 
J Gerontol B Psychol Sci Soc Sci 2005;60:65-76.

27. Beaver KM. The interaction between genetic risk and 
childhood sexual abuse in the prediction of adolescent 
violent behavior. Sex Abuse 2008;20:426-43.

28. Cadoret RJ, Yates WR, Troughton E, Woodworth G, 
Stewart MA. Genetic-environmental interaction in the 
genesis of aggressivity and conduct disorders. Arch Gen 
Psychiatry 1995;52:916-24.

29. Moffitt TE, Caspi A, Rutter M. Measured Gene-
Environment Interactions in Psychopathology: Concepts, 
Research Strategies, and Implications for Research, 
Intervention, and Public Understanding of Genetics. 
Perspect Psychol Sci 2006;1:5-27.

30. Thapar A, Harold G, Rice F, Langley K, O’donovan M. 
The contribution of gene-environment interaction to 
psychopathology. Dev Psychopathol 2007;19:989-1004.

31. Kim-Cohen J, Caspi A, Taylor A, Williams B, Newcombe 
R, Craig IW, et al. MAOA, maltreatment, and gene-
environment interaction predicting children's mental 
health: new evidence and a meta-analysis. Mol Psychiatry 
2006;11:903-13.

32. Taylor A, Kim-Cohen J. Meta-analysis of gene-
environment interactions in developmental 
psychopathology. Dev Psychopathol 2007;19:1029-37.

33. Rutter M. Genes and behavior: Nature-nurture interplay 
explained. Blackwell Publishing 2006.

34. Beaver KM. Molecular genetics and crime. In: Walsh 
A, Beaver KM, editors. Biosocial criminology: New 
Directions in theory and research. New York: Routledge; 
2009. p. 50 72.

35. Boutwell BB, Beaver KM. A biosocial explanation of 
delinquency abstention. Crim Behav Ment Health 
2008;18:59-74.

36. Guo G, Roettger ME, Shih JC. Contributions of the DAT1 
and DRD2 genes to serious and violent delinquency 
among adolescents and young adults. Hum Genet 
2007;121:125-36.

37. Guo G, Roettger ME, Cai T. The Integration of Genetic 
Propensities into Social-Control Models of Delinquency 
and Violence among Male Youths. American Sociological 
Review 2008;73:543-68.

38. Beaver KM, Gibson CL, Delisi M, Vaughn MG, Wright JP. The 
interaction between neighborhood disadvantage and 
genetic factors in the prediction of antisocial outcomes. 
Youth Violence and Juvenile Justice 2012;10:25-40.

39. Sheese BE, Voelker PM, Rothbart MK, Posner MI. 
Parenting quality interacts with genetic variation in 
dopamine receptor D4 to influence temperament in 
early childhood. Dev Psychopathol 2007;19:1039-46.


