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Abstract For the last few decades, two hypotheses (Nurture and Nature) have strongly influenced the research on human
aggressive behavior, violent tendencies, and disease onset. The nurture hypothesis states that humans acquire their behavioral
violent tendencies as a result of adapting to their hostile environment such as family violence, societal violence and media
violence. Whereas the nature hypothesis states that violent tendencies arise as a result of epigenetic regulation or
polymorphism in important genes such as mono-amine oxidase A (MAOA), the serotonin transporter and others, which may
be causative factors in the progression and maintenance of chronic violent tendencies. To compare these premises, we
conducted a pilot study among young subjects, and data was collected from 130 respondents via convenience and referral
sampling through an online survey. A significant correlation between the subjects’ current violent tendencies, and both the

hypotheses was noted. However, inherited characteristics play a more impactful role than nurture in most participants.
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1. Introduction

Violence is one of the leading causes of injury, death and
homelessness. Over the last few decades, the study of the
relationship between nature and nurture in shaping human
behavior has encountered a renewed interest [1]. It has been
postulated that violent tendencies may arise due to distinct
polymorphisms of genes that code for proteins which control
neurotransmitter, metabolic and synaptic function to
generate an increased risk of developing psychopathologies
associated with violence. But recent advancements in the
field of epigenetics reveal that experiencing aversive events
during one’s life-time modulates gene expression by
introducing stable changes to DNA without modifying its
underlying sequence [2]. Epigenetics is a field that studies
alteration of gene expression due to DNA methylation,
histone modifications, chromatin remodeling, and influence
of non-coding RNA’s, without affecting the sequence of
nucleotides itself [1,3]. Epigenetics allows us to add on to
the notion of central dogma of molecular biology, and
understand that many diseases which were previously
thought to be purely genetic are actually epigenetic, and
caused due to influence of environment [4]. For example,
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experiencing adversities during periods of maximal
sensitivity, such as prenatal life, infancy and early
adolescence, may introduce lasting epigenetic marks in
genes that affect maturation processes in brain, thus favoring
the emergence of dysfunctional behaviors, including
exaggerated aggression in adulthood [5]. Behavioral genetics
and epigenetic regulation of four genes belonging to the
neuroendocrine, serotonergic and oxytocinergic pathways -
Nuclear receptor subfamily 3-group C-member 1 (NR3C1),
oxytocin receptor (OXTR), solute carrier-family 6 member 4
(SLC6A4) and monoamine oxidase A (MAOA) are shedding
a new light on the fine interaction between genes and
environment. These genes help to understand the molecular
events that underlie modulating vulnerability to proactive
and reactive aggressive behavior [1,3,6-7].

2. Material and Methods

We conducted an anonymous online survey through
convenience and referral sampling and collected data of 130
participants from various age ranges, ethnicities, and
nationalities. The questions in the survey aimed to answer
their current tendencies for violence, the environment in
which the individuals as well as their parents were born and
raised, and whether they had been involved in any violent
incidents. A Regression analysis and Chi-squared test were
performed to determine any significant correlation between
the variables.
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3. Results

The regression analysis of the sample yielded a
statistically ~ significant relationship  between three
variables (p-value < 0.03%), and indicated that inherited
characteristics are greater contributor to aggressive behavior
when compared to the environmental factors.

A x? test was performed to check the correlation between
current violent tendencies and environmental factors, and a
value of 10.216 was obtained (statistically significant at
a = 0.05). Similarly, a y? was also performed to check
the correlation between current violent tendencies and
inherited characteristics, and a value of 4.986 was obtained
(statistically significant at « = 0.05).

Based on the survey data, a regression analysis was also
completed to predict violent tendencies, and check if there
are any other factors that would contribute to an individual’s
violent tendencies. Hence, the following equation (p-value
<0.003) can help to predict one’s subjective violent
tendencies (on a scale of 1-10, where E = environmental
factors, and | = inherited characteristics).

Violent Tencencies = 0.075E + 0.2671 + 1.861

4. Discussion

In 2005, researchers at the Spanish National Cancer
Center studied the epigenetic markers in 40 pairs of
monozygotic twins and observed that although the twins
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were not epigenetically differentiable during the early years
of their life, but older monozygotic twins exhibit notable
differences in their overall content and genomic distribution
of 5-methylcytosine DNA and histone acetylation, affecting
their gene-expression portrait [8]. Watanabe et al. (2016)
observed the DNA methylation pattern in 30 male and 43
female older monozygotic twin pairs, and reported that
the sex-related differences were present within-pair for
methylation levels of CpG islands in individuals with the
same genetic background [9]. These studies revealed that
our gene expressions can be altered by our experiences
(environmental factors), and as we all have our own different
set of experiences which affect our genes via epigenetic
mechanisms.

Aggressive behavior is the observable manifestation of
aggression and is often associated with developmental
transitions and a range of medical and psychiatric diagnoses
across the lifespan. Aggression can be nurtured by stressful
or traumatic life events, and is essential to deal with life
threatening scenarios to preserve one’s own being [10].
Nevertheless, if uncontrolled, it denotes a pathological
condition which can be characterized by conduct disorders
and psychopathy [11]. Exposure to aversive environments
during childhood and adolescence is one factor that has been
linked to the development of lifelong aggressive behaviors
and psychiatric disorders in adulthood [1,12]. The other
factor being the inheritance of violent tendencies from our
ancestors.

Chi-square data for Environmental factors vs. Current violent tendencies: observed value, (expected value), [Chi-square statistic], {post-hoc

Current tendencies
| Violent
86 (79.91) [0.464] {6.09}

20 (26.09) [1.422] {-6.09}

12 (18.09) [2.050] {-6.09} | 12 (5.91) [6.28] {6.09}

0.01 < p — value < 0.005

Table 2. Chi-square data for Inherited Characteristics vs. Current violent tendencies: observed value, (expected value), [Chi-square statistic], {post-hoc

analysis}

Non-Violent

Inherited
Characteristics

Violent

X% =4.986

df =1

Current tendencies
Non-Violent Violent
80 (75.38) [0.283] {4.62} | 20 (24.62) [0.867] {-4.62}

18 (22.62) [0.944] {-4.62} | 12(7.38) [2.892] {4.62}

0.05 < p — value < 0.025
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Table 3. Regression Analysis Results
Coefficients Standard Error | t Stat P-value

Intercept 1860938256 | 0271300727 | 6.859319 | 2.71E-10
Inherited characteristics 0.26673758 0.116981527 2.280168 | 0.024265
Environmental factors 0.074642521 0.125785264 0.593412 0.553961
ANOVA

' df [ ss Ms 'F | Significance F
Regression 2 63.20193962 31.60097 @ 8.851204 | 0.000251956
Residual 127 453.4211373 3.570245
Total 129 516.6230769
Regression Statistics

Multiple R 0.349766574
R Square 0.122336656
Adjusted R Square 0.108515186

Standard Error

Observations

Which one plays a bigger role?

The y? values of 10.216 and 4.986 for violent tendencies
arising due to environmental factors and inherited genes,
respectively, are both significant at « = 0.05 (Table. 1;
Table. 2). Hence, both factors are needed to explain the
behaviors of the sample subjects, and this was expected and
is consistent with prior literature that states nature and
nurture should not be regarded as two separate factors, but
the combination of the two can explain our actions more
precisely [13-14].

The regression coefficient for the correlation between
current violent tendencies and the environmental factors was
0.0746, 0.267 for the inherited characteristics, and 1.861 for
the intercept between the two factors (Table 3). Hence, the
regression analysis further supports the claim that the
combination of the two factors can explain human violent
tendencies with a greater accuracy when compared to the
two singular components. Furthermore, it was surprising to
discover that the inherited characteristics contribute more to
the development of human behavior and violent tendencies
than the environmental factors. The analysis also shows that
the combination of the two factors can explain violent
tendencies in humans with a greater accuracy. Also, when
R? (0.122) was compared to the adjusted R? (0.109), it
revealed that addition of alternative predictors generates an
imprecise regression, therefore it can be inferred that the
only variables that impact human violent tendencies are
environmental factors and inherited characteristics.

1.889509242
130

Previous work suggests that violent tendencies generally
arise due to unwarranted suppression of MAOA, OXTR and
SLC6A4, and over expression of NR3C1 genes [1-3, 6-7].
The data collected implies, that the regulation of these genes
was irregular at the time individuals were born, and
environmental factors after birth had minute impact on the
regulation of these genes. Conclusively, it can be stated that
the conditions of these genes when inherited have a greater
impact on the development of violent tendencies than do the
post-birth environmental factors. Errors of this study might
include a small sample size (n = 130) of general population
who usually do not tend to have violent tendencies.
Therefore, future studies should compare data between
general population and personnel incarcerated for violent
crime.

5. Conclusions

Altogether it is clearly indicative that when it comes
to human behavior, nature and nurture are not to be regarded
as two distinct and separate factors, contrary to the
alternating predominance of either one that has been
proposed in different historic phases. Indeed, distinct genetic
backgrounds differentially modulate the individual
susceptibility to the environment and at the same time
various environmental conditions differentially affect gene
expression, in an intimate and fascinating manner that
scientists have now begun to disentangle.
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