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The topic of sports, physical fitness and adaptive abilities of a person to the influence
of physical activity of different intensity has become highly relevant in recent years. The
aim of the work is to establish correlations between the indicators of heart rate variability
and parameters of the external structure of the body in young athletes of mesomorphic
somatotype. The study involved 29 athletes between the ages of 17 and 21 with a high
level of sportsmanship and more than 3 years of experience. All athletes had a track
and field athletic load with maximum (100 m, 200 m and 110 m hurdles) and submaximal
(running on 400 m and 800 m) work intensity. We conducted a study of heart rate
variability on the cardiac computer diagnostic complex "OPTW" following the
recommendations of the European and North American Cardiac Association (1996).
Variable heart rate, statistical and spectral cardiointervalographic indices were
determined. Anthropometry was performed by the Bunak method (1941),
somatotypological study - by the calculated modification of the Heath-Carter method
(1990), determination of the component composition of body weight by the method of
Matejko (1921). In the package "STATISTICA 5.5" correlation analysis was performed
using the nonparametric Spearman statistical method. Cardiointervalographic findings
were found to be statistically significantly correlated with a small number of body sizes
and somatotype components and body weights in adolescent athletes belonging to the
mesomorphic somatotype. Indicators of variational heart rate did not have numerous
reliable and unreliable relationships of average strength with somatic parameters. The
data of correlation analysis of indices of variational pulsometry showed that in athletes
with increase in width and thickness of the torso and decrease in the circumference of
the shin and chest was more pronounced sympathicotonia, and with the reduction of fat
component increased the influence on the heart of the parasympathetic system.
Statistical indicators of heart rate variability with constitutional parameters had
significant inverse correlations of mean power. Among all statistical indicators of heart
rate variability, the PNN50 had the strongest and most significant correlations with
anthropometric dimensions. The least significant correlations with constitutional
characteristics in mesomorphic athletes had spectral indices related to skin-fat
thickness, trunk diameters, and lower limb segment circumferences.
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Introduction

In recent years, the topic of sports, physical fithess and
adaptive capacity of a person to the influence of physical
activity of varying intensity has become very relevant [13,
15]. There is a growing in number of publications regarding
the relationship between gender, age, ethnic and
constitutional characteristics of a person [10, 11, 18, 20].
Particularly noteworthy are the work on correlation with and

the chosen sport [1-3, 7, 22, 27, 34]. Given the frequent
deaths among schoolchildren during physical education
and among professional athletes [8], studies aimed at
identifying problems of cardiovascular pathology among
the younger generation have become of high national
importance [35].

The modern informative method of diagnostics of the

© 2019 National Pirogov Memorial Medical University, Vinnytsya

17



Correlations of cardiointervalographic indicators with constitutional characteristics in athletes of mesomorphic...

functional state of the cardiovascular system, the evaluation
of adaptation mechanisms and the stage of tension of
regulatory mechanisms is the assessment of heart rate
variability [17, 23, 26, 30], which reflects the activity of
sympathetic and parasympathetic units of regulation of
cardiac activity [9, 24, 28, 29]. Timely detection of
abnormalities in the regulation of the cardiovascular system
can not only prevent pre-pathological conditions, but also
prevent them. Given that the adaptation and morpho-
functional development of athletes are closely interrelated
[9, 23, 24], it is interesting to study the question of the
dependence of cardiointervalographic indicators on the
constitutional features of the organism from a theoretical
and practical point of view. Unfortunately, there are few
studies concerning the characteristics of vegetative
homeostasis indices in highly skilled athletes of a particular
sport belonging to different somatotypes [32]. And the study
of correlation relationships of rheocardiographic indices
with anthropometric and somatotypological characteristics
in athletes of individual constitutional type was not
conducted at all. Therefore, the aim of our work was to
establish correlations between heart rate variability indices
and parameters of external body structure in youth athletes
of mesomorphic somatotype.

Materials and methods

The study was performed at the Research Laboratory
of Functional Morphology and Genetics of the Research
Center of National Pirogov Memorial Medical University,
Vinnytsya within the limits of the general-university subject
"Features of indicators of hemodynamics depending on
parameters of a body structure at sportsmen of different
kinds of sports" (State register number 0115U004045). The
study involved 50 young men between the ages of 17 and
21 inclusive of athletics who had a high level of
sportsmanship (from first adult to sports masters) with
more than 3 years of athletic experience. All athletes had a
track and field athletic load with maximum (100m, 200m
and 110m hurdles) and sub-maximum (running on 400m
and 800m) work intensity.

We conducted a study of heart rate variability at the
cardiac computer diagnostic complex "OPTW" on the
recommendations of the European and North American
Cardiac Association [25]. Indicators of variational heart rate
pulsometry were determined, in particular: mode (MO),
amplitude of mode (AMO), mean (NNM), minimum (MIN)
and maximum (MAX) values of R-R intervals, variational
range (VR); statistical cardiointervalographic indices:
standard deviation of the length of normal R-R intervals
(SDNN), square root of the sum of squares of difference of
successive pairs of normal R-R intervals (RMSSD),
percentage of the number of pairs of consecutive normal
R-R intervals differing by more than 50 ms interval pairs
(PNN50); spectral performance, in particular: total write
power in all ranges (FD), power at very low frequencies <
0.04 Hz (waves of duration > 25 s) (VLF), power at low

frequencies of 0.04-0.15 Hz (waves of 6.5-25 s) (LF), high
frequency power 0.15-0.4 Hz (2.5-6.5 s wavelength) (HF),
power ratio in the low and high frequency ranges (LF/HF).

We conducted an anthropometric study by the Bunak
method [5], the determination of the component
composition of the body mass by the Matejko method [14].
Score evaluation of the somatotype components was
performed by a calculated modification of the Heath-Carter
method [6]. After somatotypological analysis, it was found
that the largest number of athletes (29 persons) belonged
to the mesomorphic type of constitution. For this
somatotype typology cohortin the “STATISTICA 5.5” package
(license no. AXXR910A374605FA), we performed a
correlation analysis using the nonparametric Spearman
statistical method.

Results

After correlation analysis, it was found that most of the
indices of variational heart rate pulsometry with
anthropometric parameters of the body have not numerous,
medium-strength reliable correlations. It was found that
the mode had only one reliable correlation of the mean
power with the thickness of the skin-fat fold on the side (r =
-0.36, p = 0.050). The amplitude of the mode was
significantly correlated with the width of the distal epiphysis
of the forearm (r = 0.37, p = 0.050), the transverse
infrasternal (r = 0.51, p = 0.005) diameter, the anterior-
posterior mid-sternal size (r = 0.37, p = 0.050), and bone
body weight (r = 0.37, p = 0.050) and had unreliable
correlations of mean force with the circumferential
dimensions of the hip in the upper third (r = -0.34, p =
0.057) and waist (r = 0.34, p = 0.057), shoulder width (r =
0.34, p = 0.058), intertrochanteric distance (r = 0.34, p =
0.059). The average R-R interval in mesomorphic athletes
was found to be related to shoulder width (r = 0.38, p =
0.043), thickness of skin and fat folds on the abdomen (r =
-0.34, p = 0.055) and sides (r = -0.37, p = 0.049). The
maximum R-R interval value in athletes was correlated
with the height of the suprasternal anthropometric point (r
= 0.34, p = 0.056), the thickness of the skin and fat folds
under the shoulder blade (r = -0.34, p = 0.053) and on the
side (r = -0.40, p = 0.033), the magnitude of the
endomorphic (r = -0.35, p = 0.050) and mesomorphic (r = -
0.34, p = 0.053) components of the somatotype. And the
minimum R-R interval value was associated with the
circumferential dimensions of the thigh in the upper third (r
= -0.34, p = 0.058) and chest on inhalation (r = -0.38, p =
0.041) and exhalation (r = -0.36, p = 0.050), shoulder width
(r=0.35, p=0.050).

Variation span with indicators of external structure of
the body had significant only inverse correlations, in
particular with the width of the distal epiphysis of the forearm
(r=-0.36, p = 0.050), transverse mid-sternal size (r =-0.47,
p = 0.010), anterior-posterior mid-sternal size (r = -0.48, p
=0.008) and acromial (r =-0.37, p = 0.047) thorax diameters,
intercristal (r = -0.34, p = 0.057) and intertrochanteric (r = -
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0.37, p = 0.049) pelvis distances.

The SDNN heatrt rate variability statistic was significantly
correlated with transverse mid-sternal size (r = -0.36, p =
0.049) and infrasternal (r = -0.34, p = 0.050) diameters and
anterior-posterior mid-sternal size (r = -0.40, p = 0.034)
and had direct unreliable correlations of mean strength
with the circumferential hip dimensions (r=0.31, p =0.069)
and thigh in the lower third (r = 0.31, p = 0.068). RMSSD
was significantly correlated with the width of the distal
epiphysis of the forearm (r = -0.38, p = 0.045) and the
transverse infrasternal (r = -0.34, p = 0.051) and anterior-
posterior mid-sternal size (r = -0.44, p = 0.016) diameters.
PNN50 had inverse, mean correlation strength with width
of distal shoulder epiphyses (r = -0.40, p = 0.031) and
forearm (r = -0.38, p = 0.050); shoulder girdles (r =-0.32, p
=0.079), chest atrest (r=-0.36, p = 0.050), deep exhalation
(r=-0.42, p = 0.032) and inhalation (r = -0.32, p = 0.079);
anterior-posterior mid-sternal size (r = -0.43, p = 0.020);
intercristal distance (r = -0.33, p = 0.062) and
intertrochanteric (r =-0.38, p = 0.044) distances of the pelvis
and bone mass determined by the Matejko method (r = -
0.36, p = 0.050).

Most spectral indices of heart rate variability in athletes
of mesomorphic somatotype had single reliable
correlations with anthropometric and somatotypological
parameters. The total recording power in all ranges had
reliable direct correlations with only two girth body sizes:
the hips (r=0.38, p =0.041) and the thigh in the upper third
(r=0.36, p =0.050), and the unreliable mean power strength
correlations were also detected with the thigh
circumference in the lower third (r = 0.31, p = 0.070), the
thickness of the skin and fat folds under the shoulder blade
(r =-0.35, p = 0.055) and the thigh (r = -0.23, p = 0.068) ),
anterior-posterior mid-sternal size (r = -0.35, p = 0.056).
The spectral index, which reflects the power at very low
frequencies, was statistically significantly correlated with
the transverse mid-sternal (r = -0.45, p = 0.016) diameter
and the thickness of the skin-fat folds: under the shoulder
blade (r =-0.45, p = 0.016), on the hip (r =-0.43, p = 0.020)
and thigh (r = -0.36, p = 0.050). Inaccurate mean strength
correlations, this indicator was also associated with fat
components of the somatotype (r = -0.34, p = 0.059) and
body weight (r = -0.34, p = 0.058) and thigh circumference
(r=0.34, p = 0.058). It was found that the power in the low
frequency range in mesomorphic athletes was the only
reliable relationship with hip circumference (r = 0.37, p =
0.050), but unreliable correlations of mean strength were
with length (r = 0.34, p = 0.056) and area the surface of the
body (r = 0.34, p = 0.057), the thickness of the skin and fat
folds on the hip (r=-0.33, p = 0.067) and the thigh (r=-0.32,
p = 0.072), and muscle mass (r = 0.34, p = 0.059). Power
range of high frequencies had reliable direct correlations
to the girth of the hip (r = 0.38, p = 0.043) and the thigh (r =
0.32, p = 0.076). The ratio of power in the low and high
frequencies had enough numerical correlations of the
average force with the indicators of the external structure of

the body, in particular with the length (r = 0.32, p = 0.079),
mass (r = 0.34, p = 0.058) and surface area (r = 0.35, p =
0.052) of the body, height of the suprasternal (r = 0.35, p =
0.054) and shoulder (r = 0.36, p = 0.050) points, width of
the hip epiphyses (r = 0.33, p = 0.066), and thigh (r = 0.37,
p = 0.049), girth of neck (r=0.32, p=0.081), waist (r = 0.49,
p = 0.006), hands (r = 0.43, p = 0.014), chest on inspiration
(r=0.32, p =0.078), exhalation (r = 0.38, p = 0.043), and
pause (r = 0.39, p = 0.040), thickness of skin-fat folds on
chest (r=-0.34, p = 0.061), hips (r =-0.32, p = 0.073), thigh
(r=-0.37, p = 0.048), bone mass (r = 0.39, p = 0.021).

Discussion

A number of works have been devoted to the study of
the relationship of individual indicators of the cardiovascular
system with anthropo-somatotypological parameters in
athletes [19, 21]. Relations between constitutional
parameters and indexes of cardiointervalography have been
studied in practically healthy individuals of all ages, sexes,
different somatotypes, and with different types of
hemodynamics [12, 25, 31].

Analyzing the peculiarities of the relationship between
heart rate variability and external body structure in a group
of highly skilled athletic athletes who belonged to the
mesomorphic somatotype, it should be noted that there
are significantly fewer statistically significant correlations
than in previous studies. We found that the variations in
heart rate pulsometry with somatic parameters did not have
numerically significant and unreliable mean correlations.
Mode, which indicates the dominant level of functioning of
the sinus node [32], first of all, is determined by the
characteristics of athletic activity, because it is practically
unrelated to the anthropometric parameters of the body.
The amplitude of mode is an indicator that reflects the
degree of mobilizing influence of the sympathetic division
of the autonomic nervous system [16, 32, 35], which is
directly proportional to the transverse and circumferential
dimensions of the trunk. Therefore, it can be assumed that
athletes with increased width and thickness of the trunk
will have a more pronounced sympathicotonia. Indicators
of variational heart rate pulsometry, which are based on R-
R interval values (NNM, MAX), have been associated with
subcutaneous fat deposition. Moreover, inverse
correlations were established between the thickness of
the skin-fat folds, the magnitude of the endomorphic and
mesomorphic components of the somatotype. The
revealed feature indicates that the decrease of fat
component in athletes of mesomorphic somatotype will
increase the influence on the heart of the parasympathetic
department. The decrease in the minimum value of R-R
intervals is accompanied by a greater influence of the
sympathetic division of the autonomic nervous system [33,
35], so the results obtained by us regarding the correlations
of this variational index indicate that, with a decrease in the
circumference of the thigh and chest and an increase in
the width of the shoulders, the cardiovascular system will
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be more strongly influenced by the sympathetic department.

According to the results of correlation analysis of the
statistical index of heart rate variability SDNN, which is a
standard deviation of R-R intervals between heart rate of
normal sinus rhythm [16, 33], it can be predicted that as the
chest diameters decrease and the hip and thigh
circumferences increase, the athletes will be affected on
the work of the sinus node of the heart of the autonomic
nervous system and various humoral factors. The decrease
in thickness and width of the chest and width of the distal
epiphysis of the forearm will be accompanied by an
increase in the standard deviation of the difference of
consecutive R-R intervals, and hence the predominant
parasympathetic activity, which may reflect sinus arrhythmia
associated with breathing [33]. PNN50 has the highest
strength and highest correlation with anthropometric
dimensions among all statistical indicators of heart rate
variability. Itis interrelated with 10 constitutional parameters.
All significant correlations are reversed, indicating that with
decreasing diameters of the upper extremity, chest and
pelvis, girth of the shoulder and chest and bone mass, the
total number of consecutive pairs of R-R intervals differing
by more than 50 ms from the total the number of consecutive
pairs of intervals. And in athletes of the mesomorphic
somatotype, with such a combination, respiratory
arrhythmia will have a more pronounced effect on heart
rate variability.

Thus, statistical indicators of heart rate variability with
constitutional parameters have mainly inverse correlations.
It should be noted that the anterior-posterior mid-sternal
size, which indicates the thickness of the chest, is interrelated
with all cardiointervalographic indicators of this group and
the strength of correlations is highest (r=-0.40 - -0.44).

It is established that spectral indices have the lowest
number, in comparison with other groups of
cardiointervalographic parameters, reliable correlations
with the constitutional characteristics of the organism, but
thus unreliable average correlations were revealed. The
power at very low frequencies, which is closely related to
the psycho-emotional stress, the activity of the
neurohumoral regulation of the angiotensive,
thermoregulatory, chemoreceptive systems [4, 17, 32],
increases with the reduction of the mid-sternal diameter
and the thickness of the skin and fat. With increasing body
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KOPENAUI KAPOIOIHTEPBAINOIPA®IYHUX MOKA3HUKIB 3 KOHCTUTYLIIOHANTBHUMWU XAPAKTEPUCTUKAMU Y

JNIEFTKOATNETIB ME3OMOP®HOIO COMATOTUNY
CapadgpuHiok J1.A., Cusak A.B., Slkywesa K0.l., Bopetko T.I.

Tema cnopmy, ¢hizuyHoi mpeHogaHocmi i adanmauitiHux mMoxnusocmel moduHU 00 ennusy Qi3UYHUX HasaHMaxxeHb Pi3HOI
iHmeHcusHOCcmi 3a ocmaHHIi poku Habyna eucokoi akmyanbHocmi. Mema pobomu - ecmaHog8umu KoOpensauii MiX rnokasHukamu
gapiabenbHocmi cepuegoeo pummMy ma napamempamu 308HIWHBOI 6ydosu mina y neskoamnemis OHaUbKO20 8iKy Me30MOpPghHO20
comamomuny. Y docrnioxeHHi 835U yyacmb 29 neekoamsnemig y giyji 8id 17 do 21 poKy 3 8UCOKUM pieHeM criopmusHoi maticmepHocmi
i cmaxem 6binbwe 3 pokis. Bci cropmemeHu manu neekoamiaemuyHe HagaHmMaxxeHHs1 6i208020 cripsiMyeaHHs1 3 MakcumaribHor (bie Ha
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100 m, 200 m ma 110 m 3 6ap'epamu) i cybmakcumansHoto (bie Ha 400 m i 800 m ) iHmeHcusHicmio pobomu. Hamu 6yno nposedeHe
docnidxeHHs1 sapiabenbHocmi cepuyeso2o pummy Ha KapOiorno2iyHoOMy Komr'tomepHomy OiaeHocmu4dHomy komrnekci "OPTW" 3a
pekomeHOauismu €eaponeticbkoi ma [ligHiYHO-amepuKkaHcbKoi kapdionoziyHoi acouiauii (1996). BusHadanu noka3Huku eapiayitiHoi
nynbcomempii, cmamucmuy4Hi ma criekmparibHi kapdioiHmepganozpachiyHi nokasHUKU. AHMpornomempiro npoeodusnu 3a memodom
ByHaka (1941), comamomuronoziyHe O00CrniOxXeHHs - 3a po3paxyHKoeor Mmodudpikauicto memoda Heath-Carter (1990), susHayeHHs
KOMIMOHeHMHo20 cknady macu mina 3a memodom Mamedko (1921). Y nakemi "STATISTICA 5.5" 6ye nposedeHuli KopensayitiHul aHani3
i3 8UKOpUCMaHHAM HernapaMmempu4yHo20 cmamucmu4Ho20 MemoOdy CriipmeHa. BcmaHoerneHo, wjo kapodioiHmepeanozpadbidHi noKkasHUuKu
cmamucmuyHO 3Hadyyu,e Kopesntosasnu 3 He8e/IUKOK KiNbKiCmio po3mipie mina i KOMIOHeHmMaMu comamomury ma macu mina y
neeskoamiiemis tOHaubKo20 8iKy, SKi Hanexanu 0o me3omMopghHo20 comamomuny. [Moka3HUKU eapiayiliHoi nynbcomempii Manu He
qyucernbHi docmosipHi ma HedoCcmosipHi 38'A3KU cepedHbOI cunu 3 coMamuyYyHUMU rnapamempamu. [aHi kopensayitiHo2o aHanisy
rokasHukie eapiauyitiHoi mynbcomempii ceidyunu, wo y neekoamiiemis i3 36inbWeHHAM WUPUHU ma moswuHu mynyba i 3MeHWeHHsIM
obxgamy 2oMinku ma epy0HoI Knimku 6yna binbw supaxeHa cCuMNamuKOMOHIs, a NpU 3MEHLWEHHI XUpP0o8020 KOMMoHeHma 36inbuysascs
ennue Ha pobomy cepysi napacummnamuy4yHo20 8iddirly asmoHOMHOI Hepgogoi cucmemu. CmamucmuyHi Noka3HUKuU eapiabenbHocmi
cepyeso2o pummMmy 3 KOHCmMumyuioHanbHUMU rnapamempamu Masnau 3Hadywi 360pomHi kopensauii cepedHboi cunu. Ceped ycix
cmamucmuyYHUX MoKasHuKie eapiabenbHocmi cepuyesoz2o pummy PNN50 mae HalicunbHiwi ma Halu4vucenbHiwi kopenauii 3
aHmponoMempu4yHUMU po3mipamu. HaliMeHwy Kinbkicmb 00CMOGIpHUX Kopensauili 3 KOHCmUMmMyUuioHanbHUMU xapakmepucmukamu y
nieekoamremie-me3omopgie Manu criekmparsbHi NMOKa3HUKU, SIKi M08'3aHi 3 MO8WUHOK WKIPHO-XUPosuUX cKnadok, Oiamempamu
mynyba ma obxeamamu ceaMeHmi8 HUWKXHBOI KiHUIBKU.

KntouoBi cnoBa: kopensuii, kapdioiHmepeasioespachiyHi nokasHUKU, aHmpornoMempuyHi po3mipu, comamomur, fieekoamiaemu.

KOPPENSALUWU KAPOUOMHTEPBAIIOIPAGUYECKUX MOKA3ATENIEN C KOHCTUTYLUMOHANBHbLIMU XAPAKTEPUCTUKAMMU Y
JNIEFTKOATNETOB ME3OMOP®HOIO COMATOTUNA

CapadgpuHiok J1.A., Cueak A.B., Slkyweea FO.U., Bopelko T./.

Tema criopma, ¢usudeckol mpeHuposaHHOCmMU U adarnmauyuoHHbIX 803MOXHOCMeEU YeriogeKka K 8030elicmeuto ¢hu3udecKux Hagpy30K
pasuyHoU UHMeHcusHocmu 3a rocredHue 200b! npuobpesia 8bICOKYI0 akmyanbHocmb. Llens pabomsl - ycmaHosumbs Koppensayuu
mex0Oy rnokasamenamu eapuabenbHocmu cepO0eyHO20 pumma U rnapamempamu 8HEWHe20 CMPOeHUs mena y fieekoamsemos
IOHOWECKO20 8o3pacma Me3oMopghHO20 comamomuna. B uccnedosaHuu rnpuHsanu yq4acmue 29 neskoamiemos 6 eo3pacme om 17 0o
21 200a C 8bICOKUM YpOBHEM CriopmueHo20 macmepcmea u cmaxem bonee 3 nem. Bce cnopmcMeHbl uMesnu neskoamiaemuyeckasi
Hazpy3Ky 6e2og020 HarnpasneHus ¢ MakcumaribHoul (bee Ha 100 m, 200 m u 110 M ¢ bapbepamu) u cybmakcumarnbHol (be2 Ha 400 m u
800 m) uHmeHcusHocmbto pabomsl. Hamu 6110 nposedeHo uccnedosaHue 8apuaberibHOCMU cepOeyHo20 pumma Ha KapoOuono2u4eCcKoOM
KOMblomepHoM OuazHocmudeckom komrnekce "OPTW" no pekomeHdayusim Eeponelickol u CegepoamepukaHckol kapOuosioauyeckol
accoyuayuu (1996). Onpedensanu nokazamenu eapuayuoHHOU MynbCcoOMempuu, cmamucmu4yeckue U crekmparsbHble
KapOuouHmepsasnozpaguyeckue rokazamenu. AHmpornomempur npogodusnu rno memody byHaka (1941), comamomurnonoau4yeckue
uccnedosaHusi - no pacyemdouli modughukauyuu memoda Heath-Carter (1990), onpedeneHue KOMIOHEHMHO20 cOcmasa Macchbl mena
no memody Mameliko (1921). B nakeme "STATISTICA 5.5" 6bin npogedeH KOPpensyUOHHbIU aHanu3 ¢ UCMNofib308aHUeEM
Hernapamempu4yecko2o cmamucmu4yeckoeo memoda CriupmMeHa. YcmaHoeneHo, 4mo KapduouHmepsarioespagudyeckue rokasamesu
cmamucmuy4ecKu 3Ha4yuMoO KOppesiuposasnu ¢ HebonbWuM KOIu4yecmseom pa3mMepos mena u KOMMIOHeHmamMu comMamomuna U mMacchl
mena y neskoamriemos HOWECKO20 8o3pacma, npuHadnexawux K mezomMopgHomy comamomuny. [okazamenu eapuayuoHHOU
nysfibCoMempuu UMesiu HeMHO204UCTIeHHbIe 00CMO8epHbIe U HeAOCMOo8epHbIe ces3u cpedHell Cusbl C CoMamu4YecKuMu napamempamu.
[aHHble KoppensyuoHHO20 aHanu3a nokasamersnel gapuayuoHHoU rynbcoMempuu ceudemeribcmeosarsnu, Ymo y /1e2Koamiemos ¢
ysenu4yeHueM WUPUHbI U MOAWUHbLI myoguwa U yMeHbWeHUeM oxeama 20/1eHU U epyO0HoU Knemku 6bina 6ornee ebipaxeHa
CUMMamUKOMOHUS, @ NPpU yMeHbWEHUU XUpPOo8020 KOMIOHEHMa yeenuyueanock enusiHue Ha pabomy cepdua napacumnamu4yeckKo20
omdena aemoHOMHOU HepeHOU cucmembl. Cmamucmuyeckue nokazamesnu eapuabenbHocmu cepdeyHo20 pumma ¢
KOHCMUMYyUUOHarbHbIMU flapamempamu UMeru 3Ha4duMble obpamHbie Koppensyuu cpedHel cusnbl. Cpedu 8cex cmamucmu4ecKux
rnokazameneli sapuabenbHocmu cepdeyHo2o pumma PNN5S0 umen cunbHble U caMble MHO204UC/IeHHbIe KOppensyuu ¢
aHmpornomempu4yeckumu pasmepamu. HaumeHbwee kornuyecmeo 00CMOBEPHbIX Koppensyuli ¢ KOHCMUmMyyuoHanbHbIMU
Xapakmepucmukamu y fie2koamiemos-Me3oMopgos8 uMesnu crekmparbHble nokasameru, ces3aHHble C MOMWUHOU KOXHO-KUPO8bIX
cknadok, duamempamu myrosuwia u obxeamamu Ce2MeHmMo8 HUXHel KOHeYHOCcmu.

KnioueBble cnoBa: Koppenayuu, kapOuouHmepeanozspagudyeckue rokasamesiu, aHmpornoMempuyecKue pasmepbl, comamomur,
neazkoamnemsi.

22 ISSN1861-031X elSSN 2616-6208 Biomedical and Biosocial Anthropology22



