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Abstract
High anxiety is the base not only for depression development but also to impulsive aggression manifestation. In
the previous study we revealed the differences in neurohumoral status in animals with submissive and dominant
behavioral types. Hypothalamic pituitary adrenal axis hyperactivity, the increase in noradrenaline and the decrease
in serotonin levels in limbicocortical regions were observed in submissive male rats (high anxiety). Due to these
results, we studied an interrelation between anxiety level and aggressiveness index and its components. The
research involved 138 participants: 121 young men aged 18 to 22 years and 17 male adolescents within the age
range 15-16 years. They were asked to answer Buss-Durkee Hostility Inventory, Spielberger State-Trait Anxiety
Inventory and Eysenck Personality Inventory. The anxiety level was assessed in points. The aggressiveness index,
physical, verbal and indirect aggressions were estimated in a percentage of the maximum level. No correlation
between the anxiety level and the aggressiveness index was found in whole group of young men. Whole group was
separated into three subgroups depending on anxiety level: with high, moderate and low anxiety levels. Strong
positive correlation between anxiety level and aggression index in men with high anxiety level and negative
correlation between these two parameters in men with low anxiety level were revealed. In last subgroup the
correlation was statistically insignificant. In men with moderate anxiety level no correlation between anxiety level and
aggression index was observed. This interrelation may be taken into account in anxiety treatment and in the
prevention of impulsive aggression manifestation. In whole group of male adolescents no correlation between
anxiety and aggressiveness index was found. Obtained data indicate the necessity of participants division
depending on anxiety level and using the closed age groups to study the mechanisms of aggression development.
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Introduction
High anxiety is the base not only for depression development but
also to impulsive aggression manifestation. Two main forms of human
excessive aggression are described: impulsive and controlled. The first
form of aggression is observed in patients with depression or
intermittent explosive disorder. The second type can be revealed in
patients with personality disorders, but may also be found in
individuals without noticeable emotional or social deficits [1]. Many
studies are devoted to the research of the aggression formation
mechanisms. Many researchers focus their attention on
monoaminergic brain systems, as these systems have a great influence
on the emotions and behavior [1,2]. There is much evidence of
disorders of neurotransmission of noradrenalin and serotonin systems
in depression and anxiety states [3]. The literature on the role of
monoamines in the development of aggression is rather contradictory
[4,5]. According to some researchers, serotonin regulates impulsivity,
providing an inhibitory control of aggression [5]. According to others,
in contrast, increased serotonin transmission contributes to
aggressiveness [6]. Serotonin facilitates the conditioned anxiety but
inhibits unconditioned fear [7-9]. Noradrenalin initiates
unconditioned fear, corticotrophin- releasing factor release [7], lateral
hypothalamus stimulation. It mediates positively motivated
exploratory and approach activities [10]. Serotonin and noradrenalin
exert a significant influence on early brain development through the
regulation of neurogenesis, migration, differentiation, plasticity and
other key morphogenetic processes [11]. Most of studies have been
carried out on animals. In the previous research we revealed the
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differences in neurohumoral status in animals with submissive and
dominant behavioral types. Hypothalamic pituitary adrenal axis
hyperactivity, the increase in noradrenalin and the decrease in
serotonin levels in limbico cortical regions are observed in submissive
male rats (high anxiety) [12,13].
The investigations on humans are limited by performing of
psychological tests, blood plasma analysis, Magnetic Resonance
Imaging of brain. Because temperamental characteristics of person are
the reflection of neurohumoral status, the study of relationships
between them and aggression in men and women of different age
groups and different populations is very important for understanding
mechanisms of aggression development. Due to the above mentioned,
objective of work was the investigation of interrelation between anxiety
and aggressiveness index and its components (physical, verbal and
indirect aggressions).

Methods
The study involved 138 participants: 121 young men aged 18 to 22
years and 17 male adolescents within the age range 15-16 years. They
were asked to answer Buss-Durkee Hostility Inventory, Spielberger
State-Trait Anxiety Inventory and Eysenck Personality Inventory. The
anxiety level was assessed in points. The aggressiveness index, physical,
verbal and indirect aggressions were estimated in a percentage of the
maximum level. Eysenck Personality Inventory provides to estimate
the sincerity of answers. If the answers have not been sincere, they
were not taken into account.
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Statistical analysis of the results was carried out by methods of
nonparametric statistics using the package “Statistica 6.0” and
correlation analysis according to Spearman.

Results
Initially we calculated the correlation coefficients between anxiety
and aggression index and its components (physical, verbal and indirect
aggressions) in young men and male adolescents without separation of
participants according to anxiety level.
Some differences between young men and male adolescents were
observed. No correlations between anxiety and aggression index,
anxiety and physical aggression, anxiety and indirect aggression were
found both in young men and adolescents (Table 1). But unlike young
men, in adolescents the high statistically significant negative
correlation between anxiety and verbal aggression was observed.
Young men

Male
adolescents

Anxiety

group of young men and 14.3% in group of adolescents. A few men
had low anxiety level (14% in young men group and 14.3% in
adolescent group).
We revealed the existence of high positive correlation between
anxiety level and aggression index, anxiety level and indirect
aggression (Table 3), between physical and verbal, physical and
indirect, verbal and indirect aggressions in young men with high
anxiety level (Table 4). The negative but statistically insignificant
correlations between anxiety level and aggression index, between
anxiety and physical, anxiety and verbal aggressions, high statistically
significant positive correlation between verbal and indirect aggressions
were found in young men with low anxiety level.
Young
men
Young men with with moderate Young men with
high anxiety
anxiety
low anxiety
Anxiety
Physical aggression

0.404

0.07

-0.362

Verbal aggression

0.432

0.076

-0.449

Physical aggression

+0.121

-0.002

Indirect aggression

+0.597*

-0.024

-0.112

Verbal aggression

-0.049

-0.620*

Aggression index

+0.600*

0.041

-0.378

Indirect aggression

-0.091

+0.164

Aggression index

-0.003

-0,021

Table 1: Correlation coefficients between anxiety and aggression index
and its components (physical, verbal and indirect aggressions) in
young men and male adolescents, *Correlation coefficient is
statistically significant, Р<0.05.
In group of young men the moderate statistically significant
correlations between physical and verbal, physical and indirect, verbal
and indirect aggressions were revealed (Table 2). In adolescents no
correlations between these components were found.
Young men

Male adolescents

Verbal
aggression

Indirect
aggression

Verbal
aggression

Indirect
aggression

Physical
aggression

+0.438*

+0.337*

0.313

0.056

Verbal
aggression

-

+0.439*

-

0.291

Table 2: Correlation coefficients between physical, verbal and indirect
aggressions in young men and male adolescents, *Correlation
coefficient is statistically significant, Р<0.05
After combining groups of young men and adolescents the
correlations were the same, as in young men. This indicates the
importance of using groups with limited age ranges to obtain valid
results.
We divided whole group of both young men and adolescent into
three subgroups depending on anxiety level: with high, moderate and
low anxiety levels. It should be noted, that the most of men had
moderate anxiety level (69% in young men group and 71.4% in
adolescent group). Persons with high anxiety level constituted 17% in
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Table 3: Correlation coefficients between anxiety and aggression index
and its components (physical, verbal and indirect aggressions) in
young men with high, moderate and low anxiety, *Correlation
coefficient is statistically significant, Р<0.05.
In young men with moderate anxiety level no correlations between
anxiety and aggression index, anxiety and physical aggression, anxiety
and verbal aggression, anxiety and indirect aggression were observed.
But in this subgroup of young men the moderate statistically
significant correlations between physical and verbal, physical and
indirect, verbal and indirect aggressions were found (Table 4).
Verbal aggression

Indirect aggression

Physical aggression

0.397

+0.757*

Verbal aggression

-

+0.719*

Young men with high anxiety

Young men with moderate anxiety
Physical aggression

+0.483*

+0.286*

Verbal aggression

-

+0.335*

Physical aggression

0.341

0.351

Verbal aggression

-

+0.606*

Young men with low anxiety

Table 4: Correlation coefficients between physical, verbal and indirect
aggressions in young men with high, moderate and low anxiety,
*Correlation coefficient is statistically significant, Р<0.05.
We could not perform correlation analysis in subgroups of
adolescents with high and low anxiety, because only 2 persons with
high and 2 persons with low anxiety level were found in adolescent
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group. We combined respective subgroups of young men and
adolescents to increase the quantity of persons with high and low
anxiety. In this case the same interrelations between anxiety and
aggression index, between anxiety and physical, verbal, indirect
aggressions were observed. But interrelations between physical, verbal,
indirect aggressions were changed.

Discussion
A fear and an anxiety act as signals of danger, threat, or
motivational conflict and trigger appropriate adaptive responses [14].
Some authors don't distinguish terms "fear" and "anxiety". According
to others, the object of fear is real and anxiety origins are unclear [14].
However, when fear is disproportionally intensive, chronic or
irreversible, or not associated with any genuine risk, it may be
symptomatic of a debilitating anxious state: for example, social phobia,
panic attacks or generalized anxiety disorder [15]. Anxiety- and
depression-related disorders are often characterized by impaired social
behaviors including excessive aggression and violence [1]. In patients
with depression the impulsive aggression is manifested [16]. According
to results obtained by Keck et al. [17], the rats with high and low
anxiety demonstrate a high form of aggression.
In our study no correlation between anxiety and aggression index
was shown in total group of young men. After a division of the
participants into subgroups with high, moderate and low levels of
anxiety the opposite interrelations between anxiety and aggression
were observed in persons with high and low anxiety levels. In
individuals with high anxiety level it was strong positive. In individuals
with low anxiety level it was negative, although it was not statistically
significant.
Due to these opposite tendencies and the existence of no correlation
between anxiety and aggression in participants with moderate anxiety
level, the study of neurohumoral status features in total group without
division into subgroups depending on anxiety level is incorrect.
Features of neurohumoral status of persons with high and low anxiety
levels may not be revealed in total group of participants.
The results of our study indicate that it is very important to take into
account an anxiety level of participants in research of aggression
development mechanisms.
Serotonin and noradrenalin are the most important mediators
involved in the anxiety development. Rats with low anxiety behavior
have the increased serotoninergic neurotransmission as compared with
high anxiety behavior rats [17]. These results are consistent with our
previous data regarding the content of serotonin in submissive and
dominant rats. In our study submissive animals correspond to rats
with high anxiety; aggressive (dominant) animals correspond to rats
with low anxiety [13]. In the first group the serotonin content in
hippocampus and frontal cortex is lowered, in the second group it is
elevated. Noradrenalin content in both brain regions is higher in
submissive animals compared to dominant ones [12,13]. As serotonin
facilitates the conditioned anxiety [7-9] and provides inhibitory
control of aggression [18], in individuals with low anxiety the
interrelation between anxiety and aggression is negative. As
noradrenalin initiates unconditioned fear, corticotrophin- releasing
factor release [7], the increased noradrenalin and decreased serotonin
levels provides the positive correlation between anxiety and aggression
in the individuals with high anxiety.
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Hypothalamic pituitary adrenal axis is also involved in the
development of depression and anxiety [19]. Although some authors
suggest that corticotrophin-releasing factor is a result of fear/anxiety,
rather than a cause, that is corticotrophin- releasing factor could be
responsible for stress responses to cope with dangerous situations but
not for fear/anxiety itself [20], most of studies support the
participation of glucocorticoids in anxiety development. Prolonged,
excessive glucocorticoid exposure has potent effects on the architecture
of neuronal connectivity in diverse regions of the brain [21]. Chronic
stress reduces hippocampal neurogenesis [22]. It should be noted that
corticosterone concentrations show U-shaped dose-response
interrelation with granule cell death speed: both adrenalectomy and
elevated corticosterone concentrations lead to cell loss [23]. The
hippocampus is critical in mediation of glucocorticoid-dependent
negative feedback and controls the response duration to stress [24].
The strong relationship between depression and the hippocampus
atrophy is found [25]. Different animal models of depression are
associated with reducing hippocampal neurogenesis [26,27]. An excess
of circulating corticosteroids can shift the metabolism of tryptophan
from serotonin to kynurenine production by increasing activity of liver
tryptophan-pyrrolase (tryptophan-2,3-dioxygenase) [28]. Ratelimiting enzyme of kynurenine pathway in brain is indoleamine 2,3dioxygenase, activated by proinflammatory cytokines [28]. Several
findings suggest that microglia, activated by repeated stress, are
involved in emotional and cognitive changes as a source of
inflammation-related molecules [29]. Not only conventional
neurotransmitters (monoamines, gamma-amino-butyric acid and
glutamate), but also many other modulators, including adenosine,
cannabinoids, numerous neuropeptides, hormones, neurotrophins,
cytokines and several cellular mediators, are involved in the induction
and inhibition of anxious states [15]. It is believed that the increased
expression of the genes producing inflammatory cytokines would
determine a genetic predisposition to develop depression by upregulating the indoleamine 2,3-dioxygenase activity, while
environmental stressors would activate tryptophan-2,3-dioxygenase
via hormonal activation [29]. Activation of kynurenine pathway of
tryptophan metabolism is accompanied by reducing serotonin content
and kynurenine pathway metabolites accumulation. Last ones have
many neurotropic effects. Both consequences of kynurenine pathway
activation can play a role in the development of anxiety, psychotic
symptoms and cognitive impairment associated with depression [29].
According to previous our data, hypothalamic pituitary adrenal axis
hyperactivity is observed in submissive rats [13].
In our study we revealed the existence of valid moderate
relationship between physical, verbal and indirect aggressions in total
group of young men and young men with moderate anxiety, no
correlations between these components in adolescents. In young men
with high and low anxiety correlations between these parameters were
changed. In young men with high anxiety correlations between
indirect aggression and physical or verbal aggressions were stronger,
but between physical and verbal aggression it was insignificant. In
young men with low anxiety only relationship between verbal and
indirect aggressions was significant. These changes may be due to
imbalance of neuromediators in aggression-controlling brain centers.
Absence of correlations between these components, between anxiety
and aggression index in male adolescents may be explained by the
brain maturation process. Although tubulinogenesis, axonogenesis,
and synaptogenesis may be accomplished during prenatal and
immediate postnatal life, myelinogenesis remains active during
adolescence [30]. Glutamatergic neurotransmission predominates,
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whereas gamma-aminobutyric acid transmission is in formation
process. The insufficiency of inhibitory processes may be responsible
for impulsive behavior in adolescence [30].
So the results of our study show the existence of strong positive
correlation between anxiety and aggression index in persons with high
anxiety and tendency to negative correlation between these parameters
in individuals with low anxiety. This interrelation may be taken into
account in anxiety treatment and in the prevention of impulsive
aggression manifestation.

9.
10.
11.
12.

Obtained data indicate the necessity of participants division
depending on anxiety level and using groups with limited age ranges to
study the mechanisms of aggression development.

14.

Conclusion

15.

1.

16.

2.
3.

4.

In individuals with high anxiety the aggression index positively
correlates with anxiety.
In persons with low anxiety the tendency to negative correlation
between anxiety and aggression index exists.
The absence of correlation between aggression index and anxiety
in total group of participants indicates the necessity of
participants division depending on anxiety level to correctly
interpret the obtained results.
The features of interrelations between anxiety and aggression
index and its components in adolescents and a disappearance of
these features after combining of young men and adolescents
groups show the necessity of using groups with limited age ranges
to obtain valid results.
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