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In this paper, the authors, starting from the established division of 
mass murders in the criminological literature, analyze the available 
research results on cases of mass murders, that is, their etiology. 
Considering that the analysis of all possible factors that can constitute 
individual criminogenesis would require much more space, in this paper 
the emphasis is on the biological factors of crime. The authors start from 
traditional biological understandings in criminology, such as the study of 
the connection between physical constitution and crime, or the influence 
of genetic factors, which they complement with more modern approaches, 
such as the analysis of neurological, endocrinological and other 
biologically relevant conditions, i.e. abnormalities while simultaneously 
investigating their influence on the manifestation of aggression in general 
but also especially in the context of mass murders. The authors expect the 
work to be the contribution to the better understanding of the etiology of 
mass murders and generally violent crimes.
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1. Introduction

Mass murders always attract a lot of attention from both scientific-profes-
sional and the general public because of its dramatic occurrence, number of vic-
tims and other consequences. Along with serial murders, represent great challenge 
for explanation in each case. Although rare, especially in small environments 
like Serbia is, due to their dramatic and severe consequences, they are always the 
subject of different interpretations, both those that arise from the application of 
the rules of scientific methodology, and completely arbitrary ones that are unfortu-
nately presented and by those who are expected to draw conclusions based solely 
on the rules of the profession. Both interpretations mainly refer to the question of 
the causes of such criminal acts, which are, in the sense of criminal law, classified 
as form of aggravated murder.

Searching for explanation is understanding of crime etiology which is com-
plex process, not easy to achieve. However, when such event occurs general 
public expects quick explanation. In such ambient always is present dangerous 
of exaggerations, even from individuals who are professionals. Media tend to 
get some exclusives and use their mechanisms to achieve that goal. If the public 
doesn’t have reliable information about an unknown issue, that is usually the case 
with mass murders, it is expected that different, usually wrong, assumptions will 
be made. Inadequate assumptions create stereotypes about the individuals who 
are most likely capable to commit such crime which further produces fear among 
citizens. In different words, unknown situations create panic reaction (Ilić, 2018: 
145) and cases of mass murders are unexplored field so it is understandable why 
public expects answers on the most important question: why did it happen?

The answer is not easy to be given. As multidisciplinary approach in crimi-
nology teaches us, it is necessary to take into account all possible factors, indi-
vidual and social, to analyze as much as possible the etiology of crime. The aim 
of this work is to provide the audience the most important findings in the field of 
biological approach in explanation of the causes of crime with special emphasis 
on violent crime and particularly mass murder. There wasn’t so much research 
which typically cover issue of mass murder because of its rarity and different dif-
ficulties in the process of etiology explanation. These events are so specific and 
need to be explained individually but of course science provides definition and 
typology of mass murder that is starting point for further explanation.

Having in mind that there is a gap in domestic literature and scientific research 
in analysis of etiology of different forms of violent crime, mass murders at the first 
place, and especially biological factors of crime, the aim of this work is to shed a 
light to the importance of comprehensive and multidisciplinary approach in this field.
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2. Definition and typology of mass murder

Discussion on mass murder as a topic requires at the beginning defining 
the violent crime as a type of criminal activity in which an attack on the victim or 
threatened is used to achieve a specific goal. Violent crimes can be divided into 
two groups: traditional forms and new ones (Ignjatović, 2019: 112). All types 
of murders belong to traditional forms of violent crime, but within the general 
scheme, multiple murders (multicide) deserve special attention to be made mostly 
because of the specificity of offenders who commit such crimes and necessity to 
understand its etiology. In literature some authors make distinction between: mass 
murder, serial murder and spree murder, as a different forms of multicide (Hagan, 
2008; Fox & Levin, 2012; Siegel, 2008) while some others make distinction just 
between mass murder and serial murder (Barkan, 2009).

Mass murder as an example of multiple murder implies situation in which 
several victims die all at once or within a very short time frame (Barkan, 2009: 
283). There is no clear definition of how many lives must be taken for an event 
to be called mass murder. Different approaches exist in this context, but many 
scholars think that at least four people must be killed for an event to be called 
mass murder (Alvarez & Bachman 2003; Hagan, 2008; Fox and Levin, 2012; 
Siegel, 2008). Actually, that definition is exactly the same as definition of the 
FBI’s Behavioral Science Unit (BSU) that is used for defining mass killings (or 
massacres) (Fox & Levin, 2012: 19). Hagan emphasizes the importance of mul-
tiple killing (at least 4 victims) at one location on a single occasion (2008: 211). 
But for example, some authors prefer using a three-victim threshold (Holmes & 
Holmes, 2001, according to Fox & Levin, 2012: 19).

Other form of multiple murder is serial murder in which several victims 
die in a much longer time span, when comparing to mass murder (Barkan, 2009: 
283). On the other side, spree murder is like serial murder, also form of repeated 
murders, where offender launches a swath of destruction, usually over a period 
of several days, wherein most of his activity surrounds planning or executing his 
crimes and evading the police (Fox & Levin, 2012: 19).

However, since 1980s some authors delt with attempts to create typology 
of multiple murder (Holmes and De Burger, Holms and Holmes, P.E. Dietz) (Fox 
& Levin, 2012: 22). There is disagreement about the value of creating typologies, 
theory always try to find some common characteristics between different cases 
of multiple murders and to create specific type of mass murder or serial mur-
der but on the other side some who take a more investigative or crime-solving 
approach are not usually satisfied with that typology (Keppel & Birnes, 2003, 
according to Fox & Levin, 2012: 22). One of the possible classifications means 
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making distinction between two subtypes of mass murder: classic mass murder 
and family mass murder. The criterium is relation of the mass murderer to the 
victims (Douglas et al., 2006).

Despite weaknesses of typology, for example possible overlap between 
categories because of the dual motivation of the offenders, which is more likely 
when mass murder is committed by a team or group of offenders (Fox & Levin, 
2012: 22), it is very important to have some systematic overview on this prob-
lem which is for sure helpful not just for the academics but certainly makes the 
work easier for practitioners as well. One of the most cited typology of mass 
murder, as well as serial murder, was given by Fox and Levin (2012) and the 
main criteria for that division is motivation of the offender. Interestingly, mass 
and serial murders have the same classification i.e. the same motivation as the 
basis of the action: power, revenge, loyalty, profit and terror. We won’t provide 
here detailed explanation of all types of mass murder, only some basic features 
will be pointed out. When power is motivation, offender is a pseudo-commando, 
dressed in battle fatigues and armed with a semi-automatic weapon, which turns, 
for example, a shopping mall into a “war zone”. Mass murderer whose motive is 
revenge takes drastic action of violence in order to pay back those who hurt him, 
for example after being fired from his job, a gunman returns to the work site and 
opens fire on his former boss and coworkers. Mass murder as act of loyalty is 
typical for somebody who sees himself as “savior” who undertake act of “mercy”; 
a depressed husband/father who kills his family and himself to spare them from 
a miserable existence and bring them to a better life in the hereafter. Profit as a 
motivation is typical for a band or armed robbers who executes the employees 
of a store to eliminate all witnesses to their crime. Finally, terror as motivation 
initiate action of terrorist groups (blowing up a commercial airplane) but it can be 
also part of some autocratic government’s tactic when confronted with political 
dissenters. In both cases, those actions tend to send a political message (Fox & 
Levin, 2012: 23). A recent study of 318 public mass murders in the United States 
between 1966 and 2017 found that ideologically motivated offenders were the 
most patient, methodical, and thus most lethal, compared to other types of public 
mass violence, whereas disgruntled employee offenders, motivated by revenge, 
took the least amount of time in planning their attacks (Capellan et al., 2019; ac-
cording to: Williams, 2021: 18).

Despite the heavy attention that mass murders receive from the news media, 
it is actually very rare event all around the world. The most publicized type of 
mass murder involves indiscriminate shootings of strangers in a public space by 
a lone gunman, but other kinds of mass killing actually are more common. Most 
mass killers are quite deliberate, not spontaneous, they do not just explode and 
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what is very important a majority of them target victims who are specially cho-
sen, not because they are in the wrong place at the wrong time (family members, 
coworkers, neighbors...) (Fox & Levin, 2012: 136, 142). But despite the obvious 
connection between offenders (mass murderers) and their victims, in majority of 
cases mass murderers are unpredictable mostly because the possibility of making 
conclusion in advance toward future individual behavior is not based on some 
mathematic or other exact calculation, especially in such extreme cases. It is 
usually well planned, in secrecy, during a long time, as to prevent the possibility 
of disclosure. Also, unfortunately in majority of mass murders the officials and 
scientists are faced with limited availability of primary data, which are essential 
for understanding of concrete mass murder etiology. That limitation is present 
mostly because many mass killers do not survive their crimes (slain by his own 
hand or shot by police), which means lack of collecting data from the first hand 
(questioning concerning motive and state of mind) (Fox & Levin, 2012: 135).

Nevertheless, regardless of the numerous difficulties in explaining mass 
murders and their pronounced individuality, despite a systematically developed 
typology, it is important to point out certain possible explanations for this extreme 
form of manifestation of violence, which have their basis in human biology, but 
which certainly must not be viewed in isolation from influence of other possible 
factors (psychological, sociological...). Palermo (2007) described mass murder 
as a culmination of a continuum of experiences, perceptions, beliefs, frustrations, 
disappointments, hostile fantasies, and perhaps pathology, and in similar way, 
Holmes and Holmes (1998) described the mass murder as a unique combination 
of biology, sociology, and personal psychology, which accounts for an individual’s 
personality, and thus, his or her behavior (Bowers at al., 2010: 63).

In this work focus is on biological approach which is reviving again in 
criminological science, based on the knowledge and possibilities of modern medi-
cine and technology, but which traces its roots back to the 19th century (accord-
ing to some authors even earlier), and the works of positivists, representatives of 
biological school.

3. The first biological explanations of criminogenesis

At the beginning it is necessary to start with traditional biological explana-
tions in criminology which arise within the frame of positivism which is philosophi-
cal approach proposed by French sociologist Auguste Comte who advocated for use 
of empirical or scientific investigation for the improvement of society. In applying 
Comte’s approach, criminological positivists emphasize a consensus world view, a 
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focus on the criminal actor rather than the criminal act, a deterministic model (usu-
ally biological or psychological in nature), a strong faith in the scientific expert, and 
a belief in rehabilitation of “sick” offenders rather than punishment of “rational” 
actors (Hagan, 2008: 117). Focus of the positivists were always on individual or\
and social characteristics that contribute to the commitment of the crime and in con-
nection with that to the process of reducing those factors (Ilić, 2022:102). Positivist 
approach represents also the answer on the classical approach in criminology and 
its indeterminism that put at the first place the free will of the individual as the only 
important thing that influence potential criminal behavior. In other words, according 
to classicists, committing of crime depends only on individual free will.

Some authors emphasize that biologically-based explanation of violence 
began with the work of Lombroso and his focus upon the physical attributes and 
indicators of criminality (Brookman 2005, according to: Brookman & Robinson, 
2012: 575). The others go more back in the past, indicating that one of the earliest 
biological explanations of crime was given by the phrenologists that concerned the 
size and shape of the skull and was popular from the mid-1700s to the mid-1800s. 
One of the representatives of the phrenologists, Franz Gall, thought that three major 
regions of the brain govern three types of behavior and personality characteristics: 
intellectual, moral, and lower. Phrenologists thought that skull dimensions pro-
vided good evidence of criminal tendencies (Barkan, 2009: 137). Their assumption 
were wrong of course, but they opened some new field of research that was closed.

Lombroso was representative (and founder) of the anthropological school in 
criminology (together with Garofalo and Ferri) but his main contribution was foun-
dation of the criminology as a science. That’s why Lombroso is considered more 
often as a pioneer in biological explanation of crime causes. Lombroso thought 
criminals were atavists, or throwbacks to an earlier stage of evolution, and said 
criminal behaviour stemmed from atavism. His evidence for atavist theory came 
from his extensive measurements of the bodies of men in Italian prisons that he 
compared to his measurements of the bodies of Italian soldiers, his control group. 
Lombroso concluded that prisoners (criminals) have abnormally long arms, abnor-
mally large skulls and jaws and their bodies were very hairy (Barkan, 2009: 138).

On the other hand, Hagan provided more detailed clasiffication of early 
biological explanation, within the framework of positivist theories. First group 
of theorists consists of Lombroso, Garofalo and Ferri, which were already men-
tioned, and they represent concepts of „psyhical stigmata, atavism and biological 
inheritance that cause criminality“. Second is Goring who represented the concept 
of „mental deficiency, then Goddard with concept of „feeblemindedness“. Hooton 
represented the concept of „physical inferiority“, Sheldon represented the con-
cept of „somatotypes-mesomorphs“ and finally Moniz, Christiansen and Jacobs 
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represented the concepts of „brain disorders, twin studies, XYY syndrome and 
physiological disorders“ (2008: 118). However, some authors separate anthro-
pological explanation in criminal etiology from the pure biological explanation 
by indicating that anthropological approach studies specific crime conditioning 
with organic structure of the individual, while on the other side, biological school 
distinguishes biological traits as a combination of anthropological and psychologi-
cal traits that are at the base of the bio-psycho-constitutional type of the offender 
(Ignjatović, 2019: 30). Anyway, Barkan considered that Lombroso left a lasting 
legacy (2009, 138), to be continued search for biological explanation of criminal 
behavior which lasts even today and takes on new dimensions.

Unfortunately, at the early stages of researching the causes of crime, the sepa-
ration of different possible causes of crime and emphasizing only one cause, regard-
less of whether it is mere anthropological, biological or some other factor, led to the 
fragmentation of criminal etiology and creation of special criminologies: criminal 
anthropology, criminal biology, criminal psychology, criminal psychopatology, and 
finally criminal sociology (Ignjatović, 2019: 30). The weaknesses of such an ap-
proach were quickly visible, because it is very hard to proove the influence of just 
one factor and simultaneously rejecting all others in concluding of causes of crime 
in individual cases. In other words monocausal approach in criminal etiology was 
replaced with multicausal. Yet, regardless of all the weaknesses of the monocausal 
approach, its contribution to the understanding of criminal etiology was important, 
because with focusing on just one trait (or group of traits) criminology was develop-
ing as a science and we became better in understanding the possible influence of each 
factor to human behaviour, and not only criminal. Bad side of multicausal approach 
is logically putting aside the investigation of concrete factors of criminal behavior, 
biological for example. Fortunately, today we have different new approaches and 
researchings within the framework of so called biocriminology that can shed a better 
light on understanding the criminal behavior in general or in the context of specific 
forms of crime, like mass murder or other form of multiple murder.

4. Early twentieth-century biologicaly explanations

We will start consideration of more specific biological explanations in crim-
inal etiology with traditional theoretical approach which was focused on possible 
influence of physical constitution of individuals. These approaches appeared at 
the beginning of the twentieth century. There were two groups of theories which 
brought together crime and physical constitution: the theory of organically infe-
rior individuals as criminals (E. Hooton) and explanation of individual criminal  
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activity in connection with human body (physical structure) (Kretschmer & Shel-
don). Hooton claimed (The American Criminal: An Anthropological Study, Cam-
bridge, 1939) that crime is result of degenerative features of body constitution so 
he made connection between specific degenerative feature and type of criminal ac-
tivity (for example: short people are predestined to be fraudsters and forgers, short 
and fat people on the other side are usually rapists and perpetrators of other sexual 
crimes and what is the most important for the topic of this work: thin people com-
mit more often murders and robberies) (Ignjatović, 2019: 68). Hooten concluded 
that the primary cause of crime is biological inferiority but the problem with his 
research, as well as with Lombroso’s approach, is lack of adequate methodology, 
at the first place the assumption that all of the prisoners had committed crimes 
and that all control group subjects (free people) hadn’t committed crime (Barkan, 
2009: 139). Within the second approach Sheldon made his researches (The Varie-
ties of Human Physique: An Introduction to Constitutional Psychology, New York, 
1940) which resulted in indicating to three types of body builds: ectomorphic (tall 
and thin people), endomorphic (short and fat people) and mesomorphic (athletic 
type). Each body build is connected to special kind of temperament which further 
may lead to specific criminal behavior. Marriage couple of criminologists, Sheldon 
and Elenor Glueck, in their research (Physique and Delinquency, New York, 1956) 
found that criminal activity, and other forms of delinquency, are present the most 
in group of mesomorphic (Ignjatović, 2019: 68).Early biological positivism had 
a lot of weaknesses. For example, they suggest that one can genetically inherit a 
trait or propensity (to violate criminal law) that is socially defined and culturally 
relative. On the other hand, not all biological differences are inherited, many may 
be due to prenatal environment, injury and inadequate diet. Most modern biologists 
speak against notions of the inheritance of acquired characteristics, emphasizing 
instead selective adaptation and mutation (Hagan, 2008: 124). However, despite 
the problems, early biological perspective in criminology was very important for 
development of future similar approaches. In that sense, modern biological positiv-
ism replaces simplistic biological determinism with biological approaches that take 
into account the interplay of biological and socio-environmental factors (Shah & 
Roth, 1974, according to: Hagan, 2008: 125).

5. Contemporary biological approaches

The first wave of biological explanations of crime was followed during 
the 20th century by new attempts to link different biological factors and the ten-
dency of the individuals to commit crimes. Some of these explanations have been  
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specifically used in determining the etiology of mass murders. Hagan as more 
recent biological approaches included: brain disorders, twin studies, adoption 
studies, XYY Syndrome study and other biological factors through different neuro-
biological, endocrinology and other studies connected to crime etiology analysis 
(Hagan, 2008). Barkan (2009) has somehow different classification of contem-
porary approaches. He also has a few highlights within the division: influence of 
family, heredity and genes (which consist of already mentioned twin and adoption 
studies, XYY abnormalities but also evolutionary biology approach), impact of 
neurochemical factors: hormones (testosterone and male criminality and PMS and 
crime by women) and neurotransmitters, Diet and Nutrition, Pregnancy and Birth 
Complications and Early Puberty. Also, Ignjatović separates the influence of ge-
netic factors and other new approaches (2019:68-70). Within the genetic approach 
he emphasizes the importance of analyzing the family history (families Juke and 
Kallikak), especially when violent behavior is about, as well as the study of twins 
and adoptees (genetic determinism) and finally chromosomal abnormality (XYY). 
Despite some differences in enumeration of theoretical approaches by different 
authors, some common points of all the mentioned divisions can be observed. At 
this point, mentioned approaches will be just briefly explained, except few ones 
that we assume can be better applied to the explanation of mass murders.

5.1. Brain disorder

We will start with the issue of brain disorder. The work of phrenologists, in 
the context of how brain (i.e. different brain area) affects individual behavior, was 
continued in 20th century which led in 1930s to appearance of infamous lobotomy 
which means destruction of portions of the frontal lobes of the brain as a last resort 
for nonresponsive mental patients but it was used also on criminals as to be con-
trolled brain malfunctions, particularly those that may trigger aggressive behavior 
(Hagan, 2008: 125,126). In some recent cases of mass murder, brain disorder of the 
offender was part of the discussion. Charles Whitman, the ex-marine who killed 
14 and wounded 30 others at the University of Texas suffered from a walnut-sized 
amygdaloidal tumor, highly malignant tumor of the brain (a glioblastoma multi-
forme) which was found during the postmortem examination. The medical com-
munity started asking question about the connection between Whitman’s act of mass 
murder and his brain abnormality (Fox & Levin, 2012: 228,229). What is it more 
to be expected with such brain abnormality: sudden, episodic attack of violence or 
longtime planned act as it was Whitman’s act and that suggests maybe the conclu-
sion that tumor changed Whitman’s personality? We still don’t have an answer.
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Some other research indicate that the frontal cortex is likely responsible for 
certain personality characteristics and regulating socially acceptable behavior. 
The prefrontal cortex (PFC) has control over the limbic system which regulates 
emotion. When the PFC is not functioning properly, it results in an inability to 
control certain emotions, such as rage and anger (Raine, 2014, according to: 
Marr, 2020: 5).

Somehow connected to brain disorder are results of some research that 
show a higher prevalence of Autism Spectrum Disorders (ASD) and childhood 
head injuries among both serial and mass murderers compared to the general 
population, but such conditions may just have some influence on pathways to 
behavior but cannot be said to be causal (Williams, 2021: 18). It also might be 
questionable is there connection between posttraumatic stress disorder (PTSD), 
as a chronic mental state that possibly emerges after life or body integrity threat-
ening events (Starčević et al., 2015: 78) and antisocial or criminal behavior. The 
results of some research show certain changes in brain functioning of individu-
als with PTSD, for example: results provide evidence of an association between 
a smaller amygdala, hippocampus, and prefrontal cortices volumes and PTSD 
therapy (Starčević et al., 2014: 4). Some of the most recent research showed a 
significantly higher risk of violent crime conviction in individuals with PTSD 
than in individuals without PTSD in general population which is new finding, 
because earlier research showed risk of violent crime conviction just in veteran 
population (Paulino et al., 2023: 438).

In the context of brain disorder, or more precisely central nervous system 
(CNS) functioning and long-lasting negative effects that in turn can lead to anti-
social behavior, has to be mentioned problematic behavior of some women during 
the pregnancy: poor nutrition and the use of alcohol, tobacco or drugs (Barkan, 
2009:147). One of the study conducted in Brazil showed that Fetal Alcohol Syn-
drome is common among criminal adolescents (Marr, 2020:3). Also, prenatal ex-
posure of the brain to high levels of androgens can result in a brain structure that 
is less sensitive to environmental inputs and affected individual seek more intense 
and varied stimulation and are willing to tolerate more adverse consequences that 
individuals not so affected (Ellis, 1990, according to: Siegel, 2008: 101).

On the other side, poor or inadequate diet can lead to violence, according to 
the attorney of Dan White accused for double murder in late 1978 in San Francisco. 
The attorney claimed that his client committed murders because he ate too much 
junk food and because of that the sugar and various additives in the food supposedly 
deepened his depression and reduces ability to tell right from wrong. This defense 
tactic was successful, because he was convicted only of manslaughter (Barkan, 
2009: 146). Finally, low level of sugar in blood can be dangerous too. When blood 
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glucose falls below levels necessary for normal and efficient brain functioning,  
a condition called hypoglycemia occurs. Different research studies linked hypogly-
cemia to outbursts of antisocial behavior and violence (Siegel, 2008:96).

Although there is a dearth of literature investigating the neuroanatomy of 
mass murderers, information gleaned from studies on single victim murderers 
suggests that those committing homicide generally exhibit measurable neuro-
anatomical abnormalities (Fox et al., 2016: 97). Some of the research findings 
indicate that homicide offenders’ show reduced gray matter in brain areas critical 
for behavioral control and social cognition compared with subsets of other violent 
and non-violent offenders which means that unique brain abnormalities may dis-
tinguish offenders who kill from other serious violent offenders and non-violent 
antisocial individuals (Sajous-Turner et al., 2020). On the other hand, some of 
the findings from the research that was conducted on mass murders by Fox et al., 
show that, neurocognitively, mass murderers have better language, processing 
speed, reasoning, and verbal memory abilities than single victim murderers which 
means that mass murders are usually premediated crimes (2016: 100).

5.2. Genetic factors

The influence of genetic factors was analyzed first in case of rural New 
York family Juke, because about 140 of 1.000 Jukes were imprisoned during the 
200 years. After that, Goddard researched family Kallikak, i.e. the descendants 
of Martin Kallikak who was the progenitor of the family and very interesting 
was fact that criminality was present significantly more in one set of Kalikak’s 
descendants than in the other (Barkan, 2009: 141). On the other side, twin studies 
showed greater concordance (similar patterns with respect to criminality) among 
monozygotic than among dizygotic pairs of twins (Hagan, 2008: 126). Chro-
mosomal abnormality or XYY syndrom is genetic anomaly that has been, since 
1960s, associated with the aggressive behavior of men. During the time, XYY 
anomaly became a standard explanation for extreme forms of violence, after it 
was erroneously reported that mass murderer Robert Speck, who murdered eight 
nurses in their Chicago apartment, had an XYY anomaly. The truth is that very 
few violent criminals possess an extra Y chromosome but unfortunately men with 
XYY chromosome structure are stigmatized in mental and prison institutions (Fox 
& Levin, 2012: 147, 148).

On the other side, one study from Denmark showed that men with the 
XYY chromosome committed significantly more non-violent crimes than men 
without chromosomal abnormality (Ignjatović, 2019: 69), which shed completely 
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different light on possible connection between XYY chromosome structure and 
extreme violence. The truth is that XYY men are more likely to have low intel-
ligence and because of that more likely to be arrested or imprisoned, but mainly 
for petty thefts (Carey 1994, according to: Barkan, 2009:143). Summa summarum, 
it doesn’t mean that genetic is not important, the future will for sure bring better 
ways for researching the role of genetic in human behavior, but things need to be 
observed broader and what is good, even among biologists, there is an increas-
ing recognition that the way in which genes are expressed depends also on social 
factors (Rafter, 2008, according to: Brookman & Robinson: 575).

5.3. Neurochemical factors

The influence of neurochemical factors is approach that appeared more re-
cently in biocriminology. The human body is filled with many kinds of substances 
that act as chemical messengers to help its various parts perform their functions. 
Some of the functions include behavior and that’s why biologists have tried to 
determine the role chemical substances might play in crime (Barkan, 2009: 143). 
One of the most important substances that can influence the human behavior are 
hormones that can be defined as secretion of endocrine glands that are passed 
into the bloodstream and are accumulated by target tissues, where they induce 
particular physiological or behavioral responses (Brain, 1994: 182). One of the 
hormone that is connected to aggressive behavior and violence is testosterone 
(„male hormone“). Many scholars argue that variation in the amount of testo-
sterone, is an important cause of male criminality and also explanation why men 
commit more crime than women and why some men commit more crime than 
other men (Barkan, 2009: 144). The fact is that bodily rhythms can have power-
ful effects on endocrine functioning and consequently on behavior (Brain, 1994: 
221, 222) but of course it’s difficult to equate testosterone level or level of some 
other hormone with amount of aggressiveness and, what is more important, with 
the way aggressiveness manifests.

In connection with that, some women suffer from the hormonal changes 
before menstruation appear (premenstrual syndrom or PMS) and because of the 
fact that this condition might lead to aggression and other offending, some re-
searchers study whether crime by women tends to occur in their premenstrual 
phase. Because some studies showed connection between PMS and committed 
crimes, that finding was used in England in 1980s in several cases of murder as a 
defendant strategy which was successful because accussed women received pro-
bation instead of inprisonment (Barkan, 2009: 145). It seems that it is too much to 
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put the blame on PMS when it comes to serious acts of violence, but science has 
certainly confirmed that the increased hostility and irritability of some females 
evident in the PMS phase has a hormonal component.

It is important also to be mentioned the role of adrenomedullary hormones 
(norepinephrine and epinephrine) in agressiveness. One serious study (Woodman, 
1983) found that subjects with convictions for only violent crimes have a higher 
ratio of norepinephrine (but not epinephrine) than either subjects with a mixed 
violence and property crime background or those with convictions for sexual 
offences. In other words, Woodman suggested that increased norepinephrine pro-
duction is found in more aggressive personalities (Brain, 1994: 223).

Neurotransmitters are also form of neurochemical factors, chemical sub-
stance, and scientists study the influence some of it on aggression. Neurotrans-
mitters have important role in the process of transmission of impulses between 
neurons, that consist human nervous system, across synapses (Barkan, 2009: 146). 
Recent research reviews in the field of behavioral genetics suggest that a propen-
sity for extreme violence, such as homicide, is associated with polymorphisms 
that involve the detection, transportation, and catabolism of neurotransmitters, 
particularly dopamine and serotonin, that are manifest within adverse environ-
ments (such as family dysfunction) (Williams, 2021: 18). However, mentioned re-
search found the influence of neurotransmitters on impulsive behavior that means 
it is still very questionable how neurotransmitters influence behavior of mass or 
serial murderers because such crimes are typically planned and methodical rather 
than episodic and impulsive (Fox & Levin, 2012: 149).

Different than neurotransmitters but also from affecting brain chemistry 
and therefore different behavior (aggressive) are some kind of psychiatric drugs. 
Present-day researchers continue to look to biology or chemistry in order to ex-
plain and predict homicidal behavior and with regard to mass murder, various 
psychiatric drugs, widely prescribed to treat depression and attention deficit dis-
order, have been suspected of altering brain chemistry in such a way to trigger 
extreme violence (the case of mass murder in Louisville, Kentucky, in September 
1994, when Joseph Wesbecker killed eight of his co-workers and than committed 
suicide and the fact that he suffered of depression and was taking anti-depressant 
Prozak) (Fox & Levin, 2012: 148).

6. Special disorders and biological explanations

Searching for explanation in the context of psychiatric drugs easily can 
bring into the discussion possible connections between different mental illnesses 
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and mass murders. There are some findings in the literature on that topic, for ex-
ample, that many public mass murderers have shown signs of trauma, paranoid 
thinking, and/or psychopathy and that in general, mass murderers show schizoid 
personality traits (Williams, 2021: 18,19). One of the cases of mass murder that 
were the subject of analysis in the context of psychopathology is a mass murder 
committed after midnight on July 20th, 2012, in Aurora, Colorado, when twenty-
four-year-old James Eagan Holmes, dressed in a ballistic helmet, protective gear 
for his legs, throat and groin, black gloves and a gas mask walked into a crowded 
movie theater, threw a canister that released some kind of gas, and opened fire. 
Twelve people were killed and seventy others were injured. Dr. Metzner who 
did the analyze of Mr. Holmes stated that clinical presentation was consistent 
with the differential diagnosis of schizophrenia, schizoaffective disorder, bipo-
lar disorder, social anxiety disorder, trichotillomania and obsessive-compulsive 
disorder. More important, it is emphasized that his depression and psychosis 
was a cause of substantial distress to him, which contributed to his decision to 
implement the planned shooting (Allely, 2020).

In analyzing the other case of mass murder (basically family type mass 
murder1), it was concluded that during the incubation phase, a clinical depression 
and psychopathological symptoms could be assessed and also it was clear that the 
psychopathological phenomena (depression, paranoid ideation, and symptoms) 
disappeared after mass murder commission, and the perpetrator itself experienced 
a relief from the emotional tension (Declercq & Audenaert, 2011: 142). In the 
most recent case of mass murder (mass shooting) that occurred on October 25th 

2023 in Lewiston, Maine (USA), the media have been reported about possible 
medical condition of the suspect Robert Card in the context of psychiatric prob-
lems because he was hospitalized in mental institution in mid-July because he was 
acting “belligerently and possibly intoxicated”. In some period before that, the 
shooting suspect told army personnel at Camp Smith, where he was situated, that 
he had been “hearing voices” and had thoughts about “hurting other soldiers”2. 
However, this case of mass murder will also be unexplored in the context of crime 
etiology, due to the letal outcome (allegedly suicide of the suspect). It fit to the 
common statistics on mass murders.

1	 Mass murderer killed five people at their home: four family members and a friend of the family.
2	 The gun that investigators believe the Lewiston mass shooting suspect, Robert Card, used to kill 

18 people and wound 13 others was purchased legally just days before he was hospitalized and 
ordered to undergo a psychiatric evaluation. Miller, J. (2023, October 27th) Sources: Gun believed 
to be used in Maine shootings was purchased days before suspect’s mental health episode, CNN, 
available at: https://edition.cnn.com/us/live-news/lewiston-maine-mass-shootings-10-27-23/index.
html, accessed on 28.10.2023.



21

JCCL, 3/23, A. Ilić, A. Starčević, “The influence of biological factors in genesis of...” (7–27) 
 

No matter on possible connection between psychiatrics problems and mass 
murders it would be wrongfull to simplify in that way the explanation of each 
mass murder case. Unfortunately, very often the general public cannot accept 
any other explanation for those crimes which then opens a polemic regarding the 
necessity of timely recognition the “abnormalities” of mass murderers (predators). 
Misidentification of predators with psychiatric patients brings trouble to individu-
als with real health problems, because they are stigmatized and perceived by the 
majority as time bombs that can explode at any moment and commit a predatory 
crime (Ilić, 2017: 142). Anyway, one of the possible roots of violent behavior and 
therefore the commission of mass murders is psychopaty as a condition which can 
be explained even from the biological point of view.

6.1. Biological explanation of psychopathy

One of the main topics that interest neuroscientists is connection between 
psychopathy and violence i.e. possibilities that provide modern techniques to re-
search that condition. Psychopathy is a developmental disorder that leads to per-
sistent antisocial behavior and one of the most powerful predictor variables for 
violence risk assessment. Some estimates suggest that psychopathic individuals 
could nevertheless be responsible for as much as 30% - 40% of all violent crime 
but only about 0,5 to 1% of the population are psychopaths (Nadelhoffer, 2010: 
510).

There were a lot of traditional psychopathic research and scientists came 
to many important conclusions about the characteristics of psychopaths. Also, 
they developed and improved tests for assessing the presence of psychopathy, 
but here we won’t analyze that aspect of psychopathy, the focus will be on re-
search that conduct cognitive neuroscientists by using structural and functional 
imaging to study psychopathy. Some of the findings (manifested functional 
deficits) are: reduced amygdala and vmPFC activity during aversive condition-
ing tasks, reduced amygdala activation during emotional memory...but also have 
been found structural brain differences in psychopathic individuals (reduction 
in PFC gray matter volume) (Nadelhoffer, 2010: 512). Also, Kiehl claims that 
all psychopaths share common neurological traits that are becoming relatively 
easy to diagnose using functional magnetic resonance imaging (fMRI). The 
fMRI data collected in prisons in New Mexico during 2007, showed a robust 
and persistent pattern of abnormal brain function in psychopaths: namely, de-
creased neural activity in the paralimbic regions of the brain. These are the 
regions generally below the neocortex, including and adjacent to the limbic 
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structures (Keihl & Hoffman, 2011).
On the other side, some research deal with the issue of the neurochemistry 

of psychopaths as well as possible heritability of psychopathy. Nadelhoffer indi-
cate some findings from the literature: noradrenaline plays an important role in the 
deficits associated with psychopathy and administering noradrenaline antagonists 
reduces the impact of aversive cues when making decisions. Also, according to 
two studies there is a genetic contribution to the psychopatic disorder (2010:513).

The findings from research conducted so far on the psychobiological bases 
of psychopathy reinforce the idea that psychopathic traits are associated with 
abnormalities in the way the brain processes emotional information collected 
from the environment, as well as which cognitive properties may help maintain 
these abnormalities or, in some contexts, explain them completely (Anderson et 
al., 2017 according to: Moreira et al., 2019: 157).

7. New approaches in bio-criminology

Research on the relationship between neurobiological factors and antiso-
cial behavior has grown exponentially in recent decades. As a result, criminal 
behavior has been related to impairments in different (neuro) biological sys-
tems, such as genetics, hormones and brain functioning. The development of 
innovative techniques, for example brain imaging techniques and physiological 
measurements, can partially explain the increase in neurobiological studies on 
criminal behavior. Furthermore, a recent zeitgeist change seems to have led to 
a greater acceptance of neurobiology as an additional approach for the study of 
criminal behavior (Cornet, 2015).

Some new advances in data collection, for example: functional magnetic 
resonance imaging (fMRI), data analysis and pattern classification have put sci-
entists in a better position to comprehend the complex relationship between brain 
deficits and violence, impulsivity, and other antisocial behavior (Nadelhoffer, 
2010: 509). Yang and Raine conducted the first brain imaging meta-analysis of 
antisocial behavior, evaluating the relationship between prefrontal impairment and 
antisocial/violent/psychopathic behavior across 43 independent studies. Results 
demonstrated that antisocial behavior was significantly associated with reduced 
prefrontal structure and function. Specifically, increased antisocial behavior was 
particularly associated with structural and functional reductions in the right orbital 
frontal cortex (OFC), left dorsal lateral prefrontal cortex (DLPFC), and right an-
terior cingulated cortex (ACC). They also noticed that the reduction in the right 
prefrontal cortex (OFC and ACC) is associated with emotional deficits and poor 
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decision-making in antisocial individuals, while the reduction in the left DLPFC is 
more linked to antisocial features of impulsivity and poor behavior control (2009: 
86). One of the most recent research in the context of biological explanation of 
crime is within the genetically informed neuroimaging. In concrete, it is about 
relationship between violence and the MAOA gene3 which is in turn partly re-
sponsible for the catabolism of serotonin (5-HT) and norepinephrine (NE). Some 
studies showed that mutation of the MAOA gene may influence hyper-aggression 
and elevation of serotonin and in conjunction with certain environmental catalysts 
such as childhood abuse – confers an added risk in males for both antisocial be-
havior and reactive or impulsive violence (Nadelhoffer, 2010: 513-515).

8. Conclusion

Although biological explanation of crime and especially violent crime is 
just one possible way of understanding the complex question of crime etiology, 
it is necessary to take it into account as to better understand criminal behavior. 
The most popular approaches in analyzing the criminogenesis in contemporary 
criminology are dominantly oriented on social factors but results of such research 
cannot provide complete picture of individual etiology of crime. In contrary, hu-
man biology is something that can be explored in many ways, by using different 
modern devices. In connection with that, it seems that the long-standing fear of 
the misuse of science for the purpose of crime control has subsided significantly, 
opening the door to the accelerated development of various research approaches 
within bio-criminology that could help in better understanding of human behav-
ior. Different authors still warn that biological approaches are extremely limited 
in their explanatory capacity due to a failure to acknowledge the interactional 
nature of much violence and the power of the situation (Brookman & Robinson, 
2012:575) but beside that we cannot ignore the fact that biology influence our 
behavior. Neurological factors, genes or body chemistry, everything has to be 
considered in each case as to better understand the core of criminal behavior and 
find the best way of treatment the offenders.

Mass murders are even more complex for understanding. These events 
are fortunately rare but in many cases scientists cannot explore etiology of such 
extreme crimes because the offenders don’t survive. But just because of their 
rarity and mortality of offenders, each case of mass murder has to be analyzed in 
unique way, every possible aspect that might be important. According to findings 

3	 MAOA gene encodes the enzyme monoamnine oxidase A
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that we have tried to represent in this work, bio-criminology can provide possible 
answers on many questions. Authors in the field of criminology have to be open-
minded for such research that can be complete when combined with other factors 
(psychological and social).

Finally, what is the most important outcome of dealing with biological 
causes of crime (mass murders)? In some cases, usually when offence is commit-
ted, but sometimes even before it, by the process of correcting some biological 
deficiencies the society could make progress in crime prevention. Preventive 
activity has to be the most important task of all subjects which job is dealing with 
crime issue. It is much better to prevent than to treat.
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