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Abstract: The article presents the results of a study of the
energy metabolism of the brain at various levels of
personal anxiety in elderly people (60-74 years old). It
was revealed that the majority of men (64%) are
characterized by an average level, and for women (73%),
on the contrary, a high level of personal anxiety.
Statistical differences were found in the distribution of
energy costs in the frontal, central and right-hemisphere
regions of the brain in elderly men and women. The
tendency to increase the total indicators of the DC-
potential in elderly women has been revealed.
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Introduction. Adverse effects of climatic and
environmental factors of the North can lead to the
development of maladaptation processes and the
formation of Polar stress syndrome [1, 2].

At the same time, the likelihood of developing this
syndrome is largely related to the length of residence in
the North and the elderly are one of the most vulnerable
groups of the population. One of the most significant
psychological symptoms of polar tension syndrome is a
high level of psycho-emotional tension and anxiety [1, 2,
3].

Anxiety can provoke somatic and mental disorders,
reducing the adaptive capabilities of the body. In this
regard, the study of the brain as a regulating and
coordinating center that provides perception and analysis
of environmental parameters, the search for optimal
programs of interaction with the environment and
adaptation to it is very relevant [4, 5].

Methods. In a cross-sectional simultaneous study 45
men and 45 women aged 60-74 years permanently
residing in the Arkhangelsk region took part. The average
age in the group of men was 65.3 (63.2-66.8) years; in the
group of women - 64.6 years (63.1-66.1)

The "Integrative Anxiety Test" (IAT) was used to assess
personal anxiety. The distribution of levels of personal
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anxiety and the overall indicator of personal anxiety were
analyzed [6].

To assess the energy metabolism of the brain, the
hardware-software diagnostic complex
"Neuroenergometer-KM™ was used. The level of DC-
potential level was measured, the source of generation of
which is potentials of vascular origin, reacting to the
concentration of hydrogen ions in the blood flowing from
the brain. The level of DC-potential was registered
monopolarly, the active electrodes were placed on the
head according to the scheme 10-20, the reference one —
on the wrist of the right hand. It is worth noting that level
of DC-potential is a measure of assessing the intensity of
energy-consuming processes in the brain [7].

The obtained data were subjected to statistical
processing using the SPSS 21.0 for Windows application
software package. The distribution of signs for normality
was evaluated using the Shapiro-Wilk criterion, which
showed their deviation from the normal law. To identify
the differences between the compared groups by
qualitative indicators, the Pearson's ¥ criterion was used.
The median (Me) and the range of values from the 1st
(Q1) to the 3rd quartile (Q3) were used for descriptive
statistics of features. The critical significance level (p)
when testing statistical hypotheses in the study was
assumed to be < 0.05.

Results. It was found that elderly women (5,00 (3,0-
6,00)) compared to men (7,00 (6,00-8,25)) were
characterized by statistically higher stances according to
the general indicator of personal anxiety (p = 0,001). In
other components of anxiety such as emotional
discomfort, asthenic component of anxiety, phobic
component, anxious perspective assessment and social
protection significant differences did not reveal, that
assume similar structure of anxiety in both groups.

Tabl. 1 presented data on absolute values in the
distribution of DC-potential level of the brain in elderly
men and women living in the European North of Russia
(Tabl. 1).

Significant differences were found between the groups
in the indicators of DC-potential level in the frontal (Fpz),
central (Cz) and right temporal (Td) leads (p = 0.05; p =
0.02; p = 0.05, respectively). It was found that the total
values of the DC-potential (Sum) of the brain of women
(175.60 mV) compared with men (155.03 mV) were
higher, although they did not have statistical differences.



DC- Women Men
potential (n=45) (n=45) P
Fpz (3.81(sl-i2§59) (3.255-63;78) 0.05
Fd (1.6151-21577) (3.5c7>i31)j.66) 033
Fs (0.4172-550.76) (5.8179'1250.67) 063
cd (6.212%;85.39) (10.411222.04) 091
Cz (2.8122-f§64) (10.;?123.80) 0.02
Cs (6.2117-.25;61) (10.1%32)3.27) 085
Pd (7.3153555.61) (7.4169516.75) 036
Pz (2.2123?22;32) (3.2%?;78) 029
Ps (6.8292-55324) (3.5(1?1.66) 020
0z (5.3100-.21;88) (9.0181-;322.73) 059
Td (4.4;?3.11) (8.912%5326) 0.05
Ts (9.111%2916.46) (5.418%;)16.41) 069
sum 175.26507.(32?).16- 15520139(3.]?)93- 082

Tabl. 1. Indicators of the distribution of the DC-potential
level of the brain in elderly women and men in mV (Me
(Q1-Q3)).

Note: (Fpz- frontal central lead; Fd- right frontal lead,
Fs- left frontal lead, Cz-central lead; Cd- right central
lead; Cs - left central lead, Pz- central parietal lead, Pd-
right parietal lead; Ps- left parietal lead; Oz- occipital
lead, Td- right temporal lead, Ts- left temporal lead).

Discussion. Significant differences in the overall level
of personal anxiety indicate that older women have a
predisposition to persistent manifestations of emotional
stress, increased psychological fatigue (asthenia), and a
sense of incomprehensible threat [8]. This can probably
be explained by a greater degree of reduction in women's
adaptive capabilities compared to men with increasing
stressful social and physiological load.

The study of DC-potential level indicators revealed
differences in the energy exchange of the brain in elderly
men and women. A tendency was found to increase the
total energy expenditure of the brain in women (by 11%)
compared to men, which may indicate stress in the brain
of elderly women.
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The obtained indicators of the DC-potential level of the
brain of elderly women indicate a redistribution of energy
costs. Thus, the indicators of DC-potential level in the
frontal (Fpz) lead were lower in women than in men by
almost 50%, which probably indicates the development
of regulatory disorders in which the activity of the third
structural and functional block is disrupted. In turn, this
can cause a decrease in motivational arousal and an
increase in emotional tension [9]. Indicators of DC-
potential level in the right temporal (Td) and central (Cz)
leads in elderly women, on the contrary, were statistically
higher than in men. It is generally believed that an
increase in activity in the central and right temporal
regions of the brain corresponds to an ascending
nonspecific activating effect of the limbic-reticular
complex or an increase in the activity of the modulating
system of the brain, which is accompanied by nervous
excitement and anxiety [10].

Conclusion. Based on the conducted studies, it was
revealed that older women living in the conditions of the
North are more characterized by a high level of personal
anxiety compared to men. The distribution of the level of
constant potential in older women indicates a change in
the energy supply of the brain with a concomitant
decrease in the activity of the third structural and
functional block and activation of the ascending
activating system of the brain.
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