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The aim of the study was to study the influence of the level of situational (SA), personal anxiety (PA) on the psycho-emotional state of the body
and the cardiovascular system (CS) in high latitudes. The study involved 65 people (girls, age 18.67+ 3.75 years) who filled out questionnaires of
differentiated self-assessment of functional status (WAM), the methodology for determining the level of situational anxiety and personal anxiety
by C. D. Spielberger and Y. L. Khanin. The heart rate variability (HRV) indicators were recorded using the Omega-M hardware diagnostic medical
complex. To quantify the concentration of cortisol in blood serum, the method of solid-phase enzyme immunoassay was used. To analyze the
prevalence of vitamin D deficiency, an enzyme immunoassay was used to quantify 25-OH in serum and plasma. It is shown that with a change in
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heart rate variability.

Introduction. The Geneva Confer-
ence of 1964 defined the territories lying
north of 66°33 north latitude to be desig-
nated by the term "high latitudes" [1].Liv-

ing here is determined by the influence
of a number of external factors, among
which the cold factor, contrast photope-
riodics, heliogeomagnetic effects, color



deprivation, the peculiarity of the diet, etc.
stand out. Currently, it is considered that
the effects on the human body of non-run-
away climatic stimuli are integrative in
nature [2-4]. The process of adaptation
to living conditions in "high latitudes" has
certain features, including hemodynamic,
vasomotor, psychoemotional and others
[5-7]. It is important to note that adapta-
tion processes are not only physiological
in nature, but also manifest themselves
through psychological and social fea-
tures. "Severeral climatic and geophys-
ical conditions of the northern latitudes
cause the development of northern stress
in humans ("polar stress syndrome")"[8].
One of the manifestations of this syn-
drome is free-floating anxiety of varying
severity, as well as physiological devia-
tions of regulatory systems, manifested
by the dominance of sympathicotonic
vegetative reactions. With prolonged

exposure, the polar stress syndrome
can lead to the development of vari-
ous psychosomatic forms of pathology.

Understanding the impact of all of the
above factors and, in particular, estab-
lishing a link between the state of regu-
latory systems and stress markers con-
tributes to solving the issues of human
adaptation to unchangeable environmen-
tal factors. The study of regional pecu-
liarities and mechanisms of the formation
of the health of children and adolescents
living in various territories of the Russian
Federation is of great importance for the
preservation of the health of the younger
generation [9, 10].

Methodology. Comparative results
of a cross-sectional study of the psycho-
physiological state (PPHS) of 1st-year
students of the Kola Medical College
(KMC) in Apatity, Murmansk region in the
number of 65 people (girls, average age
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18.67+3.75 years) are presented. The
study was conducted in the autumn pe-
riod (october), before the session, after
school, in the evening. At the time of the
study, the selection criterion was the ab-
sence of complaints and diseases in the
acute stage of the course. Anonymous
questioning allowed to obtain information
about the phase of the ovarian-menstrual
cycle (OMC) and differentiate the sub-
jects into groups. The participants were
familiarized with the purpose, conditions
and methods of the study with the provi-
sion of written consent to the processing
of personal data. The possibility of con-
ducting the study was confirmed by the
local ethics committee, Protocol No. 11 of
19.12.2016.

The psychophysiological state was
assessed by the following methods: C.
D. Spielberger — Y. L. Khanin, situation-
al (SA) and personal (PA) anxiety, at the

Table 1

Indicators of HRYV, well-being, activity, mood, vitamin D and cortisol levels at low and medium levels of anxiety

Situational anxiety Personal anxiety
Level <=30 (n=9) 31-44 (n=37) PyPpoe: <=30 (n=9) 31-44 (n=37) PypoB.
HR (b/pm) 70.22+1.92 70.83+1.86 0.977 59.1:4.45 72.62£2.12 0.052
RRNN (ms) 858.39423.86 864.49+22.26 0.977 1032.17+85.48* 847242415 0.045*
R-R min (ms) 66467213 696.39+17.11 0.383 699.83+20.74 688.81£17.74 0715
R-R max (ms) 1061.39+47 44 1043.59+33.42 0.718 1269+65.9* 1026.5+38.96* 0.038*
SI 107.78+39 119.8722.69 0.657 22.3+1.37 138.47428.04 0.059
RMSSD (ms) 82.29+18.96 78.48+10.87 0.579 146.1735.73* 69.20£10.5* 0.038*
PNN50 (%) 41.52£9.77 37.48:4.28 0.677 744 5% 32.68+4.55% 0.012*
SDNN (ms) 753613 48 69.45£7.09 0.618 113220.04 6527725 0.068
CV (%) 8.6-1.36 7.810.69 0.454 113+2.47 7.4220.66 0.114
AMo (%) 33.58+5.49 3727£2.58 0.390 24.143 88 38.78+2.89 0.078
TP (ms?) 5055.06+130033 | 4557.48+697.15 0.781 7884.17+1255.53 | 4613.56+811.69 0.145
HF (ms?) 2155.78+770.55 2446.13+514.72 0.955 4502.5-1434.43 2415.58+600.83 0.089
LF (ms?) 1384.224452.61 1096.54+158.52 0.677 1485.5£425 81 1193.77211.32 0331
VLF (ms?) 1514.94571.7 1014.67£157.19 0.824 1896-1211.18 1004.13157.28 0.395
9%HF 42.5257.67 43.95:3.45 0.739 62.23£18.26 40.33£3.59 0.224
%LF 28.0145.22 26.95+1.54 0.824 16.23+5.52 29.08%1.75 0.052
%VLF 29.537.18 29.13£2.67 0.835 21.6+12.99 30.63:2.74 0362
LF/HF 0.92+021 1.0620.18 0.657 0.40.25 122102 0.114
Index of vegetative | 37 43145 9 165.25£25.68 0.406 45.23£8.05 177.51£29.64 0.078
equilibrium
Yegetative rhythm 2.89:0.99 3.5940.51 0.438 1.940.2 4.18+0.58 0.202
An indicator of
the adequacy of 41,5731 46.08+4.09 0.406 24.17£0.97 48.73+4.79 0.073
regulatory processes
Well-being 5.76+0.26* 4.770.17* 0.016 6+0.64 5.0220.19 0.181
Activity 5.09+0.32 4.4120.13 0.056 5.47:047 4570.17 0.162
Mood 6.3720.13* 5.420.16* 0.007" 6.33+0.18 5.6520.16 0.171
Vitamin D 17.34+3 78" 903241 49% 0.037° 2227538 9.9+1.6 0.067
Cortisol 535.0323.8 569.43+13.86 0.689 524.81425.46 565.33127.72 0.942

*— significantly significant differences.
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level of 30 and less points — low, 31-45
— average, 46 and more — high [11];, at
the level of 30 and less points — low, 30-
50 — average, 50 and more — high indi-
cators [12], the "Individual minute" test
according to the Halberg method (1969)
with indicators of 30 seconds. and less
— mental instability, 30-40 — high anxiety,
40-55 — mild anxiety and 55-65 — optimal
condition.

The physiological state of the body
was assessed by indicators of heart
rate variability (HRV). The conditions for
the registration of HRV indicators were
carried out in standard leads, in a lying
position, at rest, for 5 minutes using the
Omega-M hardware diagnostic medical
complex (research and production com-
pany «Dynamics», St. Petersburg) in ac-
cordance with the standards adopted in

1996. standards of measurement, physi-
ological interpretation and clinical use of
HRYV indicators [13].HRV assessment in-
cluded the following data: time indicators
of the cardiorhythmogram: "R-R (ms) is
the average interval, SDNN (ms) is the
standard deviation of NN intervals, RMS-
SD (ms) is the square root of the sum of
the squares of the difference in the val-
ues of consecutive pairs of intervals NN,
<...> the voltage index of regulatory sys-
tems (Si, u. e.) — the state of the central
regulation circuit; <...> spectral analysis
by nonparametric fast Fourier transform
method: high—frequency range (HF, ms?)—
0.4-0.15 Hz, low—frequency range (LF,
ms?)-0.15-0.04 Hz, very low-frequency
range (VLF, ms?) - 0.04-0.003 Hz and to-
tal power of the spectrum (TP, ms?)" [14];
analysis of the structure of wave power

contributions (HF,%, LF,%, VLF,%), LF/
HF balance — the ratio of sympathetic,
parasympathetic effects and secondary
indicators of variational pulsometry ac-
cording to RM. To Bayevsky: index of
vegetative equilibrium, vegetative indica-
tor of rhythm, indicator of the adequacy of
regulatory processes [14].

To assess the functional state of the
hypothalamic-pituitary-adrenal  system
(HPAS), quantitative determination of the
concentration of cortisol in human blood
serum by solid-phase enzyme immuno-
assay using a set of reagents "Steroid
ELISA-cortisol" ("Alkor—bio", St. Peters-
burg) was used. A range of reference val-
ues from the sets was used as normative
indicators.

To analyze the prevalence of vitamin D
deficiency, an enzyme immunoassay for

Table 2

Indicators of HRYV. well-being. activity. mood. vitamin D and cortisol levels at low and high levels of anxiety

Situational anxiety Personal anxiety

p- level p- level
Level <=30 (n=9) >45 (n=19) <=30 (n=9) >45 (n=19)
HR (b/pm) 70.22+1.92 78.29+2.44 0.052 59.14+4.45% 74.79+1.75% 0.007*
RRNN (ms) 858.394+23.86 799.44+23.67 0.140 1032.17+85.48 822.17£16.6 0.011*
R-R min (ms) 664.67+21.3 677.79+£17.45 0.921 699.83£20.74 681.79+£16.55 0.638
R-R max (ms) 1061.39+47.44 955.534+33.37 0.115 1269+65.9* 989.76+23.8* 0.009*
SI 107.78+39 150.48+29.94 0.192 22.3+1.37* 128.34+19.89* 0.011*
RMSSD (ms) 82.29+18.96 50.96+6.88 0.140 146.17+35.73* 65.27+9.71% 0.026*
pNNS50 (%) 41.5249.77 27.65+£5.27 0.237 7444.5% 33.29+4.55% 0.013*
SDNN (ms) 75.36+13.48 52.17+5.67 0.153 113£20.04* 60.71+£6.51%* 0.026*
CV (%) 8.6+1.36 6.39+0.57 0.184 11.3+2.47 7.25+0.69 0.097
AMo (%) 33.58+5.49 39.98+3.68 0.218 24.1£3.88 37.99+2.9 0.141
TP (ms?) 5055.06+£1300.33 2919.91+635.34 0.218 | 7884.17+1255.53* | 3353.924+542.84* | 0.048*
HF (ms?) 2155.78+770.55 1210.01+£328.26 0.279 | 4502.5+1434.43* 1463.35£281.92* | 0.026*
LF (ms?) 1384.22+452.61 874.65+215.91 0.301 1485.5+425.81 895.89+156.2 0.124
VLF (ms?) 1514.94+571.7 835.04+167.45 0.622 1896+1211.18 994.47+198.73 0.363
%HF 42.52+7.67 36.17+3.79 0.605 62.23+18.26 41.1+3.43 0.178
%LF 28.01+£5.22 30.41£2.35 0.712 16.23+£5.52 27.33£1.8 0.085
%VLF 29.53+7.18 33.48+3.83 0.431 21.6+12.99 31.6143.39 0.273
LF/HF 0.92+0.21 1.24+0.27 0.749 0.4+0.25 1+0.18 0.149
Index of vegetative equilibrium 132.43+45.92 195.33+£32.68 0.184 45.23+8.05* 176.1+25.12* 0.026*
Vegetative rthythm indicator 2.89+0.99 4.14+0.8 0.506 1.9+0.2 3.414+0.59 0.638
An indicator of the adequacy of 41.5+731 53.3245.86 0375 | 24.17+0.97* 49.27+420% | 0.022%
regulatory processes
Well-being 5.76+0.26%* 3.8140.24%* 0.0003* 6+0.64* 4.06+0.18* 0.033*
Activity 5.09+0.32* 3.7140.17* 0.001* 5.47+0.47* 3.89+0.13* 0.009*
Mood 6.37+0.13* 4.27+0.27 0.0001* 6.33+0.18* 4.64+0.23* 0.03*
Vitamin D 17.34+3.78 9+1.86 0.057 22.27+5.38* 9.2+1.64* 0.049*
Cortisol 519.73+£34.42 569.43+£13.86 0.805 543.5+25.3 565.33+£27.72 0.933

*— significantly significant differences.




the quantitative determination of 25-OH
vitamin D in serum and plasma "25-OH
Vitamin D (total) ELISA" ("DRG Instru-
ments", Marburg, Germany) was used.

Statistical processing of the results
was performed using the software pack-
age "Microsoft Excel 2007" (Microsoft
company), software "Statistica 10.0"
(TIBCO company) and is represented by
the arithmetic mean (M), standard error
(x m). The difference indicators were cal-
culated using the Mann-Whitney U—test
and were considered statistically signifi-
cant at the p<0.05 level.

Results and discussion. A compar-
ative analysis of the indicators of the
psychophysiological state of the body of
students was carried out by ranking the
results of the study by the level of anxiety

and OMC using an anonymous question-
naire, selected techniques and cardiohe-
modynamics (HRV) data. To do this, the
students were divided into groups: low
SA and PA (group 1), medium SA and
PA (group 2) and high SA and PA (group
3) and mixed type (low SA and high PA;
high SA and low PA), as well as by FMC:
group 1-follicular phase (FF), group 2
—luteal phase (LF). Since no significant
differences were found in the groups with
mixed SA and PA indicators, they were
excluded for further comparative analy-
sis.

A posteriori comparisons of intergroup
indicators of HRV and psycho-emotional
state showed the following results. Signif-
icant differences between groups 1 and 2
in the SA category are noted only by the
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WAM method, in the categories of well-be-
ing (U = 79.5, p = 0.016) and mood (U
= 69.5, p = 0.007). This suggests that in
group 1 with low SA indicators, subjective
feelings of well-being and mood, which is
characterized by unaccountability and low
severity, the comfort of the physiological
and psychological state was assessed
higher than in group 2 [15]. Also, signif-
icant differences between these groups
were found in the level of vitamin D (U =
49.0, p = 0.037), higher data were noted
in group 1. This suggests that in group
2, the subjects have a predisposition to
a potentially significant risk factor for the
development of diseases associated with
a reduced concentration of vitamin D in
the blood [16-21]. Statistical analysis of
HRV indicators, when compared in the

Table 3

Indicators of HRYV, well-being, activity, mood, vitamin D and cortisol levels at medium and high levels of anxiety

Situational anxiety Personal anxiety
Level 31-44 (n=37) >45 (n=19) Prypos. 31-44 (n=37) >45 (n=19) Prypos.
HR (b/pm) 70,83=1,86* 78,2942 44* 0,02° 72,62+2,12 74,7941,75 0,363
RRNN (ms) 864,49+22.26 799,44+23,67 0,079 847,24+24,15 822,17416,6 0,506
R-R min (ms) 696,39+17,11 677,79+17,45 0,359 688,81+17,74 681,79+16,55 1,000
R-R max (ms) 1043,59+33,42 955,53+33,37 0,103 1026,5+38,96 989,76+23,8 0,568
SI 119,87+22,69 150,48+29,94 0,249 138,47+28,04 128,34+19,89 0,563
RMSSD (ms) 78,48+10,87 50,96+:6,88 0,166 69,29+10,5 65,7+9,71 0,953
PNN50 (%) 37,48+4.28 27,65+5,27 0,194 32,68+4,55 33,2944,55 0,953
SDNN (ms) 69,45+7,09 52,17+5,67 0,179 65,27+7,25 60,7146,51 0,723
CV (%) 7,81%0,69 6,39+0,57 0311 7,42+0,66 7,25+0,69 0,817
AMo (%) 37,2742,58 39,98+3,68 0,597 38,7842,89 37,99+2,9 0,670
TP (ms?) 455748+697,15 | 291991463534 | 0,161 | 4613,56+811,69 | 3353,92+542,84 | 0,493
HF (ms?) 2446,13£514,72 | 121001432826 | 0,150 | 2415,58+600,83 | 1463,35:281,92 | 0,659
LF (ms?) 1096,54+158,52 | 874,65+215,91 0291 | 1193,77211,32 895,80+156,2 0,502
VLF (ms?) 1014,67+157,19 | 835,04+167,45 | 0,533 | 1004,13+157,28 | 994,47+198,73 0,598
%HF 43,9543 45 36,17+3,79 0,158 40,3343,59 41,143,43 0,761
%LF 26,95+1,54 30,41£2,35 0,291 29,08+1,75 27,33+1,8 0,323
%VLF 29,1342,67 33,48+3,83 0,341 30,63+2,74 31,61%3,39 1,000
LE/HF 1,06:0,18 1,24+0,27 0,203 1,2240,2 140,18 0,497
Index of vegetative 165,25425,68 19533£32,68 | 0283 |  177,51229,64 176,1225,12 | 0,723
equilibrium
Vegetative rhythm indicator 3,59+0,51 4,14+0,8 0,659 4,18+0,58 3,4140,59 0,220
An indicator of the adequacy | - 46 4g14 09 53,3245,86 0,279 48,7344,79 49274422 0,795
of regulatory processes
Well-being 4,77+0,17* 3,81+0,24* 0,002% 5,02+0,19* 4,06+0,18* 0,0003*
Activity 4,41+0,13* 3,7120,17* 0,002* 4,57%0,17% 3,89+0,13* 0,002*
Mood 5,42+0,16* 427+0,27* 0,0007* 5,65+0,16* 4,64+0,23* 0,001 *
Vitamin D 9,32+1,49 9+1,86 0,611 9,9+1,6 9,2+1,64 0,641
Cortisol 519,73+34,42 535,03423,8 0,673 5248142546 543,5+25,3 0,534

*CTaTUCTUYECKU 3HAYMMbIE pas3jinius.
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PA category, by changes in the duration
of consecutive intervals showed signifi-
cant differences in the following temporal
characteristics of heart rate: RRNN (ms)
(U=13.0, p=0.045), R-R max (ms) (U =
12.0, p = 0.038), RMSSD (ms) (U = 12.0,
p = 0.038) and pNN50 (%) (U =5.0,p =
0.012), where higher rates were noted in
group 1 (see Table 1). This suggests that
in group 1, the modulation of the heart
rate is determined by high-frequency
fluctuations of the heart rhythm with the
predominant influence of the parasympa-
thetic division of the autonomic nervous
system (ANS) [22].

When comparing the indicators be-
tween groups 1 and 3, significant dif-
ferences in the SA category are noted
in the WAM test: well-being (U=11.5,
p=0.0003), activity (U=20.0, p=0.001),
mood (U=6.5, p=0.0001), where the in-
dicators are higher in group 1. This sug-
gests that in the group with low SA, the
qualitative characteristic of the subjective
state is indicated to be more comfortable
both psychologically and physiologically.
Statistical analysis of HRV data, when
compared in the PA category, by chang-
es in the duration of consecutive inter-
vals showed significant differences in the
following heart rate characteristics (by
time indicators): HR (beats/min) (U=2.00,
p=0.007) with the reverse sign, RRNN
(ms) (U=4.00, p=0.001), R-R max (ms)
(U=3.00, p=0.009), SI (U=4.00,p=0.001),
RMSSD (ms) (U=9.00,p=0.026), pNN50
(%) (U=5.00, p=0.013), SDNN (ms)
(U=9.00, p=0.026); (by frequency charac-
teristics): TR (ms2) (U=13.00, p=0.048),
HF (ms2) (U=9.00, p=0.026); (according
to secondary indicators of variational
heart rate monitoring): Hebrew (U=9.00,
p=0.026) and PAPR (U=8.00, p=0.022)
with the opposite sign. HRV data show
that in group 1, the temporal characteris-
tics of the heart rate are mainly due to the
influence of the parasympathetic depart-
ment of the ANS, which in turn indicates
a more energy-efficient way of heart rate
modulation. The voltage index of regu-
latory systems is more pronounced in
group 2, which indicates the predominant
activity of sympathetic regulation mech-
anisms and a more energy-consuming
behavior of the state of the central circuit
[22]. Frequency analysis of HRV showed
that the data of the total power spectrum
(TP) and high-frequency oscillations
(HF) of the wave structure of heart rate
variability predominate in group 1, which
suggests that the total neurohumoral ac-
tivity is influenced by the activation of va-
gal heart rate control with a predominant
predominance of the parasympathetic
department of the ANS. Secondary indi-

cators of variational heart rate monitoring
are more pronounced in the group with
high PA (group 2), which also indicates
the modulating effect of the sympathetic
department of the ANS on heart rate in-
dicators [22]. In the PA category, during
the intergroup comparison, significant
differences are also shown in the results
according to the WAM method: well-be-
ing (U=10.5, p=0.033), activity (U=3.00,
p=0.009), mood (U=10.00, p=0.030).
These data show that the subjective as-
sessment of the functional state in group
1 is higher than in group 3, which indi-
cates a more comfortable state in the
group with low LT indicators. Significant
differences between these groups were
also found in serum vitamin D levels
(U=9.00, p=0.049), higher data were also
found in group 1 (see Table 2). Low vi-
tamin D levels in the group with high PA
indicate short-term or long-term possibili-
ties for the development of infectious dis-
eases, diseases with metabolic disorders
and others [23-25].

Analysis of HRV data in comparison
between groups 2 and 3 showed signifi-
cant differences in HR rhythm character-
istics (beats/min.) (U=217.00, p=0.020).
Although the heart rate values in the
studied groups are in the zone of refer-
ence values for their age period, nev-
ertheless, in group 3, the indicators are
close to the upper limit of the norm. Sig-
nificant differences in the WAM technique
are also shown, both in the SA category:
well-being (U=179.50, p=0.002), activity
(U=177.50, p=0.002), mood (U=157.00,
p=0.0007) and in the PA -category:
well-being (U=217.00, p=0.0003), activity
(U=258.50, p=0.002), mood (U=240.00,
p=0.001) (see Table 3). This indicates
that in group 2, the subjective assess-
ment of the functional state exceeds the
indicators of group 3 in both SA and PA
and corresponds to a more comfortable
psychological and physiological state of
the subjects.

The state of the HPAS, depending on
the level of anxiety, was assessed by the
concentration of cortisol in the blood. The
average cortisol level in the study groups
was (535.25+16.9 nmol/L). Cortisol indi-
ces did not exceed the reference values
for SA in group 1 (519.73+34.42nmol/L),
group 2 (535.03+23.8 nmol/L) and in
group 3 (569.43+13.86 nmol/L), for LT
in group 1 (543.5+25.3 nmol/L), group
2 (524.81+25.46 nmol/L) and in group
3 (565.33+27.72 nmol/L). No significant
differences in the background concen-
tration of the hormone were found. In an
intergroup comparison, depending on
the stage of the ovarian-menstrual cy-
cle (OMC), significant differences were

revealed. In the group of subjects in the
follicular phase of OMC, the cortisol level
is significantly higher (589.3046.77 nmo-
I/L) than in the group of girls in the luteal
phase of OMC (369.61+34.31 nmol/L),
which is confirmed by literature data [26-
30]. Thus, at the time of the study, the lev-
el of cortisol is reflected by the HPAS only
depending on the stage of OMC.

The prevalence of vitamin D deficien-
cy, depending on the level of anxiety,
was determined by a quantitative deter-
mination test in serum and plasma. The
average value of vitamin D in the study
groups was 10.33+1.18ng/ml. The indica-
tors are significantly lower than the refer-
ence values, which indicates a significant
deficiency of vitamin D in all the study
groups. At the same time, in group 1, the
vitamin D index was (17.34+3.78ng/ml),
in group 2 (9.32+1.49ng/ml) and in group
3 (941.86ng/ml), respectively. Significant
differences in the concentration of vita-
min D in the blood were found between
group 1 and 3. This suggests that vita-
min D deficiency may indirectly affect the
level of situational and personal anxiety
[31,32]. During the intergroup compari-
son, depending on the stage of the ovar-
ian-menstrual cycle (OMC), significant
differences were also revealed. In the
group of subjects in the follicular phase
of OMC, the vitamin D level is significant-
ly higher (11.47+1.35 ng/ml) than in the
group of girls in the luteal phase of OMC
(5.48+1.74 nmol/L), which corresponds
to ambiguous literature data and requires
further study [33-35].

Conclusions. A differentiated analy-
sis of the psychophysiological state of the
body of students in the "high latitudes" re-
vealed a number of features characteris-
tic of certain levels of anxiety. According
to SA indicators, the subjective assess-
ment of well-being, activity and mood
varies depending on the level of anxiety.
With an increase in SA, the emotional
background, psychological comfort, the
volume of interaction with the physical
and social environment decreases. No
changes were found at the level of reg-
ulation of the cardiovascular system. Ac-
cording to PA indicators, changes were
found at the level of functioning of the
cardiovascular system, manifested in
changes in the mechanisms of regulation
of heart rhythm. With an increase in the
level of anxiety, the temporal and fre-
quency characteristics of HRV change,
the influence of the mechanisms of the
sympathetic nervous system in the mod-
ulation of the heart rhythm and the ener-
gy-consuming state of the central regula-
tion circuit prevail. The level of SA and PA
does not have a significant impact on the



performance of the HPAS, while it is re-
flected in the stages of the ovarian-men-
strual cycle. A significant deficiency of vi-
tamin D is present in all study groups and
requires correction in accordance with in-
dividual and practical recommendations
of medical specialists.
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