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The constitutional features of the organism are an essential lever of sports performance,
because they affect the general and special physical performance, aerobic productivity
and efficiency of energy supply systems, in particular the indicators of central and
peripheral hemodynamics. The aim of the study was to establish the features of the
relationships between the temporal parameters of the rheovasogram of the thigh and
anthropometric indices in highly qualified young women volleyball players, who belong to
different constitutional types. An anthropo-somatotypological study of 113 high-level
volleyball players of youth age (from 16 to 20 years old) was conducted. Anthropometric
research was carried out by the method of V.V. Bunak (1941), somatotypological - by the
calculated modification of the method of Heath-Carter (1990). According to the results of
somatotyping, it was found that 29 volleyball players belonged to the mesomorphic type
of constitution, to the ectomorphic type - 26 volleyball players, to the ecto-mesomorphic
type - 27 volleyball players, to the middle intermediate type - 26 volleyball players, to
endo-mesomorphic type - only 5 people. Rheovasographic parameters of the thigh were
determined using tetrapolar rheocardiography on a computer diagnostic complex.
Estimation of temporal rheovasographic parameters was performed according to the
method of Ronkin and Ivanov [1997]. The analysis of the obtained results was performed
in the licensed program "Statistica 5.5" using Spearman's correlation analysis. We found
that in volleyball players of mesomorphs with indicators of external body structure, the
temporal parameters of the thigh rheovasogram had few reliable mostly medium strength,
direct correlations, except for the time of the ascending part of the rheogram and slow
blood supply. In volleyball players of ectomorphic somatotype, the established
relationships indicate that with increasing diameters of the pelvis and girth of the forearm,
crus, thighs, there will be an elongation of the time parameters of the rheovasogram of the
thigh. Volleyball players with an ecto-mesomorphic somatotype of the body showed a
fairly large number of reliable inverse correlations, the thickness of the skin and fat folds
is inversely proportional to the most time parameters of the thigh rheovasogram, except
for the time of slow blood supply. Volleyball players of the intermediate somatotype,
compared with other observation groups, found the most numerous relationships between
anthropometric size and time indicators of the rheovasogram.

Keywords: correlation, temporal indicators of thigh rheovasogram, anthropometry,
somatotype, volleyball players.

Introduction

Constitutional features of the organism, which are
severely affected by genetic factors, in turn, are a significant
lever of sports performance [8, 15, 23, 26]. Somatometric
and somatotypological characteristics affect the efficiency
of energy supply systems, development of physical
qualities, general and special physical performance and

aerobic performance, intensity and duration of recovery
processes, the nature of adaptation processes, resistance
to various exogenous factors [6, 16]. A factor that does not
cause objections to athletic performance is the functional
state of the athlete's cardiovascular system [1, 9, 18, 22].
Many scientific studies have proven the importance of
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indicators of central and peripheral hemodynamics for
increasing the level of fitness of athletes and the formation
of a high level of adaptive potential to intense physical activity
in different directions [4, 10]. In turn, morpho-functional
indicators of the cardiovascular system are under strict
control of the constitutional features of the organism.
Scientists have established relationships between
indicators of external body structure and hemodynamic
parameters [21, 24, 25]. In recent years, the work is devoted
to establishing such relationships and interdependencies
in athletes of different sports [7, 11, 12, 26].

The aim of our work is to establish the features of the
relationships between the temporal parameters of the
rheovasogram of the thigh and anthropometric indices in
highly qualified young women volleyball players, who
belong to different constitutional types.

Materials and methods

On the basis of the research center of National Pirogov
Memorial Medical University, Vinnytsya conducted a study
of 113 high-level young women volleyball players (from 16
to 20 years). Sports experience in all cases was more than
3 years.

Anthropometry was performed by the method of V.V.
Bunak [2], somatotypological study - by the calculated
modification of the method of Heath-Carter [3]. After
somatotyping, it was found that 29 volleyball players
belonged to the mesomorphic type of constitution, to the
ectomorphic type - 26 volleyball players, to the ecto-
mesomorphic type - 27 volleyball players, to the middle
intermediate type - 26 volleyball players, to the endo-
mosomorphic type - only 5 people, so we did not perform
correlation analysis for it. Rheovasographic parameters of
the thigh were determined wusing tetrapolar
rheocardiography on a computer diagnostic complex.
Evaluation of temporal rheovasographic parameters was
performed according to the method of Ronkin and lvanov
[17].

The analysis of the obtained results was performed in
the licensed program "Statistica 5.5" using Spearman's
correlation analysis.

Results

After correlating the temporal rheovasographic
parameters determined on the thigh with the dimensions
that characterize the physique of the body, in the group of
volleyball players with mesomorphic type of constitution,
we found not numerous, mostly medium-strength direct
connections (Table 1). In particular, the duration of the
rheographic wave had significant correlations only with the
girth of the neck and the thickness of the skin and fat folds
on the crus. The time of ascending thigh rheovasogram
part significantly correlated with the width of the distal
epiphyses of the thigh and crus, with the circumferential
dimensions of the shoulder in the unstressed state,
forearms in the upper and lower parts, thighs, neck, crus in

the upper and lower parts, with transverse lower thoracic
diameter and intertrochanteric distance. We determined
that the time of the descending part of the thigh
rheovasogram had reliable connections only with the
thickness of the skin and fat folds on the abdomen, crus
and under the shoulder blade. The time of rapid blood
supply is statistically significantly correlated with chest girth
on exhalation and at rest, with sagittal mid-thoracic and
acromial diameters, with the thickness of the folds on the
forearm. It was found that the time of slow blood supply of
the rheovasogram of the thigh in mesomorphic somatotype
volleyball players had significant correlations with body
length, height of the suprathoracic, pubic and acromial
points, width of the distal epiphyses of the thigh and crus,
circumferential size of the shoulder in relaxed state,
forearms at the bottom, thighs, neck, hands and feet, the
size of the outer conjugate (see Table 1).

In ectomorphic somatotype volleyball players, the
duration of the rheographic wave on the thigh was
significantly correlated with body weight, acetabular point
height, forearm and crus circumferences in the upper parts,
and external conjugate (Table 2). In this group of athletes,
the time of the ascending thigh rheovasogram had
statistically significant relationships with thigh girth,
intercristal and interspinous distances, thickness of skin
and fat folds on the back of the shoulder, chest, abdomen,
side and crus. The time of the descending part of the
rheovasogram had significant correlations with the girths
of the forearms and crus in the upper parts and the sagittal
mid-thoracic diameter. The time of rapid blood supply of
the rheovasogram of the thigh in ectomorph volleyball
players had significant correlations with the girth of the
foot, intercristal and interspinous distances. The time of
slow blood supply to the rheovasogram was significantly
correlated with the external conjugate and the thickness of
the folds on the abdomen and crus.

In the group of volleyball players with ecto-mesomorphic
somatotype (Table 3), significant correlations were found
between the duration of the rheographic wave on the thigh
and the girth of the crus, the transverse mid-chest diameter
and the thickness of the skin and fat folds on the abdomen.
The time of the ascending thigh rheovasogram had
statistically significant correlations with the width of the
distal epiphyses of the shoulder and thigh, the girth of the
thighs, crus in the upper and lower parts, the thickness of
the skin and fat folds on the abdomen and sides. The time
of the descending part of the rheovasogram was
significantly correlated only with the thickness of the folds
on the abdomen. There are statistically significant
relationships between the time of rapid blood supply of
thigh vessels and weight, length, body surface area,
acromial point height, width of the distal epiphyses of the
shoulder and thigh, shoulder girth in a tense state, thighs,
crus in the upper and lower parts, thighs, chest, the
thickness of the folds on the chest, abdomen, sides.
Rheovasographic index time of slow blood supply was
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Table 1. Values of correlation coefficients (r) of time indicators of rheovasogram of a thigh with anthropometric sizes at mesomorphs
young women volleyball players.

Anthropometric indicators Rheovasographic Indicators
C A B A1 A2
body weight (kg) 0.05 0.37 -0.04 0.26 0.32
body length (cm) -0.02 0.24 -0.05 -0.12 0.44
body surface area (m?) 0.05 0.35 -0.03 0.18 0.35
height of the suprathoracic point (cm) -0.02 0.33 -0.09 -0.05 0.49
pubic point height (cm) -0.07 0.26 -0.12 -0.17 0.49
height of the acromial point (cm) -0.03 0.35 -0.11 -0.03 0.50
finger point height (cm) -0.11 0.18 -0.14 -0.09 0.38
acetabulum point height (cm) -0.03 0.00 0.03 -0.35 0.26
the width of the distal epiphysis of the shoulder (cm) 0.10 0.19 0.17 -0.17 0.33
the width of the epiphysis forearm (cm) -0.02 0.18 0.02 -0.17 0.27
the width of the distal epiphysis of the thigh (cm) 0.17 0.46 -0.01 -0.03 0.65
the width of the distal epiphysis of the crus (cm) 0.26 0.41 0.12 -0.02 0.51
shoulder girth in a tense state (cm) -0.01 0.21 -0.12 0.17 0.24
shoulder girth in a relaxed state (cm) 0.02 0.41 -0.18 0.29 0.40
forearm girth at the top (cm) 0.04 0.40 -0.12 0.30 0.38
forearm girth at the bottom (cm) 0.18 0.47 0.04 0.02 0.60
thigh girth (cm) 0.17 0.51 0.01 0.27 0.48
crus girth at the top (cm) 0.07 0.41 0.00 0.20 0.28
crus girth at the bottom (cm) 0.01 0.40 -0.09 0.16 0.34
neck circumference (cm) 0.41 0.40 0.29 -0.09 0.61
waist circumference (cm) -0.11 0.08 -0.09 0.08 0.08
thighs girth (cm) -0.15 0.17 -0.16 0.27 0.07
hand girth (cm) 0.25 0.36 0.13 0.05 0.42
foot girth (cm) 0.10 0.23 0.13 -0.32 0.41
chest girth on inhalation (cm) 0.09 0.31 -0.08 0.38 0.28
chest girth on exhalation (cm) 0.12 0.29 -0.05 0.40 0.25
chest girth at rest (cm) 0.02 0.32 -0.14 0.49 0.20
transverse mid-thoracic diameter (cm) 0.02 0.34 -0.02 0.38 0.24
transverse lower thoracic diameter (cm) -0.04 0.44 -0.17 0.29 0.39
sagittal mid-thoracic diameter (cm) 0.03 0.36 -0.16 0.65 0.06
acromial diameter (cm) -0.07 -0.31 0.09 -0.06
intercristal distance (cm) -0.19 0.25 -0.25 0.18 0.23
interspinous distance (cm) -0.26 0.24 -0.36 0.30 0.23
intertrochanteric distance (cm) 0.02 043 -0.02 0.38 0.27
external conjugate (cm) -0.04 0.38 -0.10 0.22 0.42
the thickness of the folds on the back of the shoulder (mm) 0.07 -0.12 0.19 -0.27 -0.01
the thickness of the folds on the front surface of the shoulder (mm) 0.14 -0.25 0.29 -0.29 -0.14
the thickness of the folds on the forearm (mm) 0.11 -0.27 0.31 -0.10
the thickness of the folds under the shoulder blade (mm) 0.32 -0.08 0.42 -0.15 -0.10
the thickness of the folds on the chest (mm) 0.02 -0.22 0.38 -0.27 -0.17
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Table 1. (continuation)

Rheovasographic indicators
Anthropometric indicators
Cc A B A1 A2
the thickness of the folds on the abdomen (mm) 0.34 -0.31 0.44 -0.23 -0.30
the thickness of the folds on the side (mm) 0.23 0.16 0.17 0.01 0.19
the thickness of the folds on the thigh (mm) 0.28 -0.11 0.28 -0.32 0.04
the thickness of the folds on the crus (mm) 0.46 -0.16 0.49 -0.37 -0.01

Notes: here and in the future the corresponding direct and inverse correlations of average force and strong are allocated by corresponding
colors; C - duration of the rheographic wave (s); A - time of the ascending part of the thigh rheovasogram (s); B - time of the descending
part of the rheovasogram (s); A1 - time of rapid blood supply of the rheovasogram (s); A2 - time of slow blood supply of the
rheovasogram (s).

Table 2. Values of correlation coefficients (r) of time indices of rheovasogram of a thigh with anthropometric sizes at ectomorphs young
women volleyball players.

Anthropometric indicators Rheovasographic indicators
C A B A1 A2
body weight (kg) 0.45 0.31 0.34 0.18 0.13
body length (cm) 0.28 0.17 0.25 0.11 0.09
body surface area (m?) 0.39 0.28 0.30 0.15 0.14
height of the suprathoracic point (cm) 0.24 0.14 0.20 0.19 0.06
pubic point height (cm) 0.29 0.33 0.23 0.19 0.18
height of the acromial point (cm) 0.09 0.15 0.05 0.10 0.09
finger point height (cm) 0.01 0.23 -0.06 0.20 0.17
acetabulum point height (cm) 0.42 0.33 0.36 0.19 0.20
the width of the distal epiphysis of the shoulder (cm) 0.31 -0.07 0.34 0.06 -0.13
the width of the epiphysis forearm (cm) 0.23 0.17 0.17 0.12 0.10
the width of the distal epiphysis of the thigh (cm) 0.18 -0.26 0.26 -0.15 -0.20
the width of the distal epiphysis of the crus (cm) 0.37 0.03 0.33 -0.09 0.09
shoulder girth in a tense state (cm) 0.24 0.28 0.14 0.16 0.10
shoulder girth in a relaxed state (cm) 0.32 0.22 0.24 0.06 0.11
forearm girth at the top (cm) 0.48 0.28 0.40 -0.05 0.18
forearm girth at the bottom (cm) 0.10 0.13 0.07 0.08 0.00
thigh girth (cm) 0.37 0.37 0.28 0.07 0.26
crus girth at the top (cm) 0.59 0.27 0.45 0.01 0.12
crus girth at the bottom (cm) 0.16 0.08 0.12 -0.26 0.14
neck circumference (cm) 0.35 0.23 0.29 -0.09 0.20
waist circumference (cm) 0.30 0.32 0.21 0.06 0.28
thighs girth (cm) 0.21 0.49 0.08 0.38 0.21
hand girth (cm) 0.23 0.08 0.14 0.04 -0.05
foot girth (cm) 0.01 -0.30 0.08 -0.11
chest girth on inhalation (cm) 0.25 0.23 0.20 -0.01 0.1
chest girth on exhalation (cm) 0.27 0.17 0.22 -0.01 0.12
chest girth at rest (cm) 0.26 0.23 0.19 0.02 0.10
transverse mid-thoracic diameter (cm) 0.15 0.09 0.06 0.14 -0.12
transverse lower thoracic diameter (cm) -0.08 0.02 -0.09 -0.34 0.24
sagittal mid-thoracic diameter (cm) 0.39 -0.01 0.40 0.28 -0.25
acromial diameter (cm) 0.20 0.10 0.19 0.26 -0.13
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Table 2. (continuation)

Anthropometric indicators Rheovasographic Indicators
Cc A B A1 A2

intercristal distance (cm) 0.22 0.43 0.09 0.43 0.12
interspinous distance (cm) 0.05 0.45 -0.07 0.45 0.14
intertrochanteric distance (cm) 0.24 0.35 0.14 0.30 0.10
external conjugate (cm) 0.42 0.30 0.27 -0.07 0.42
the thickness of the folds on the back of the shoulder (mm) -0.16 -0.03 -0.12 -0.22
the thickness of the folds on the front surface of the shoulder (mm) 0.28 -0.11 0.24 -0.03 -0.09
the thickness of the folds on the forearm (mm) 0.31 -0.23 0.37 -0.13 -0.19
the thickness of the folds under the shoulder blade (mm) 0.15 -0.36 0.21 -0.11 -0.31
the thickness of the folds on the chest (mm) 0.04 0.17 -0.20 -0.34
the thickness of the folds on the abdomen (mm) 0.00 0.12 -0.10

the thickness of the folds on the side (mm) -0.01 0.13 -0.27 -0.28
the thickness of the folds on the thigh (mm) 0.08 -0.29 0.20 -0.25 -0.11
the thickness of the folds on the crus (mm) 0.12 0.26 -0.09

Table 3. Values of correlation coefficients (r) of time indices of rheovasogram of a thigh with anthropometric sizes at ecto-mesomorphs
young women volleyball players.

Anthropometric indicators Rheovasographic indicators
Cc A B A1 A2

body weight (kg) 0.23 0.35 0.19 0.47 -0.07
body length (cm) 0.17 0.28 0.15 0.41 -0.10
body surface area (m?) 0.19 0.32 0.16 043 -0.09
height of the suprathoracic point (cm) 0.07 0.24 0.05 0.36 -0.10
pubic point height (cm) 0.12 0.14 0.12 0.25 -0.11
height of the acromial point (cm) 0.13 0.29 0.10 0.41 -0.07
finger point height (cm) 0.13 0.12 0.13 0.28 -0.17
acetabulum point height (cm) 0.14 0.23 0.12 0.32 -0.05
the width of the distal epiphysis of the shoulder (cm) -0.14 -0.10 -0.04
the width of the epiphysis forearm (cm) 0.22 -0.33 0.31 -0.08

the width of the distal epiphysis of the thigh (cm) -0.20 -0.11 -0.31
the width of the distal epiphysis of the crus (cm) 0.19 0.03 0.21 0.07 -0.08
shoulder girth in a tense state (cm) -0.01 0.18 -0.03 0.43 -0.20
shoulder girth in a relaxed state (cm) -0.07 0.02 -0.06 0.22 -0.27
forearm girth at the top (cm) 0.00 -0.09 0.03 0.35

forearm girth at the bottom (cm) -0.02 -0.32 0.04 -0.05

thigh girth (cm) 0.22 0.26 0.20 0.36 -0.11
crus girth at the top (cm) 0.16 0.46 0.09 0.56 0.02
crus girth at the bottom (cm) 0.40 0.44 0.31 0.44 0.12
neck circumference (cm) 0.20 -0.29 0.30 -0.02

waist circumference (cm) 0.12 0.14 0.12 0.21 -0.10
thighs girth (cm) 0.22 0.37 0.17 0.37 0.04
hand girth (cm) 0.07 -0.18 0.10 0.03 -0.28
foot girth (cm) 0.21 -0.07 0.24 -0.14 -0.10
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Table 3. (continuation)

Anthropometric indicators Rheovasographic indicators
C A B A1 A2
chest girth on inhalation (cm) 0.13 0.31 0.10 0.50 -0.13
chest girth on exhalation (cm) 0.07 0.25 0.04 0.41 -0.11
chest girth at rest (cm) 0.06 0.25 0.04 0.41 -0.15
transverse mid-thoracic diameter (cm) 0.37 0.17 0.35 0.17 0.00
transverse lower thoracic diameter (cm) 0.09 -0.16 0.13 -0.25 -0.16
sagittal mid-thoracic diameter (cm) 0.29 0.13 0.28 0.18 -0.18
acromial diameter (cm) 0.28 -0.02 0.31 0.1 -0.21
intercristal distance (cm) 0.35 0.24 0.31 0.28 -0.03
interspinous distance (cm) 0.07 0.31 0.02 0.30 0.04
intertrochanteric distance (cm) 0.36 0.24 0.34 0.34 -0.07
external conjugate (cm) 0.12 0.05 0.11 0.22 -0.27
the thickness of the folds on the back of the shoulder (mm) -0.10 -0.28 -0.09 -0.07 -0.16
the thickness of the folds on the front surface of the shoulder (mm) -0.10 -0.01 -0.11 -0.07 0.14
the thickness of the folds on the forearm (mm) 0.02 -0.18 0.06 -0.21 0.03
the thickness of the folds under the shoulder blade (mm) -0.08 -0.02 -0.10 0.20 -0.12
the thickness of the folds on the chest (mm) -0.36 -0.34 -0.31 -0.03
the thickness of the folds on the abdomen (mm) -0.60 -0.01
the thickness of the folds on the side (mm) -0.27 -0.17 -0.19
the thickness of the folds on the thigh (mm) -0.17 -0.23 -0.12 -0.08 -0.26
the thickness of the folds on the crus (mm) -0.07 -0.30 0.00 -0.14 -0.29

Table 4. Values of correlation coefficients (r) of temporal indices of rheovasogram of a thigh with anthropometric sizes at young women
volleyball players with average intermediate somatotype.

Rheovasographic indicators

Anthropometric indicators c A 5 M o

body weight (kg) 0.46 -0.20 0.45 0.20 -0.28
body length (cm) 0.32 -0.07 0.27 0.33 -0.17
body surface area (m?) 0.40 -0.19 0.39 0.25 -0.28
height of the suprathoracic point (cm) 0.38 0.06 0.28 0.46 -0.06
pubic point height (cm) 0.30 -0.15 0.27 0.17 -0.17
height of the acromial point (cm) 0.42 0.01 0.32 0.37 -0.08
finger point height (cm) 0.14 -0.22 0.11 0.17 -0.27
acetabulum point height (cm) 0.44 0.20 0.33 0.49 0.11
the width of the distal epiphysis of the shoulder (cm) 0.40 0.31 0.31 0.39 0.21
the width of the epiphysis forearm (cm) 0.16 -0.17 0.10 0.05 -0.17
the width of the distal epiphysis of the thigh (cm) 0.12 0.08 0.05 0.07 0.15
the width of the distal epiphysis of the crus (cm) 0.06 0.08 -0.05 0.20 0.07
shoulder girth in a tense state (cm) 0.31 -0.32 0.37 -0.05 -0.38
shoulder girth in a relaxed state (cm) 0.35 -0.35 0.41 -0.07 -0.39
forearm girth at the top (cm) 0.35 -0.33 0.37 -0.09 -0.35
forearm girth at the bottom (cm) -0.10 -0.36 -0.11 -0.08 -0.35
thigh girth (cm) 0.38 -0.38 0.46 0.02
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Table 4. (continuation)

Anthropometric indicators Rheovasographic Indicators
C A B A1 A2

crus girth at the top (cm) 0.21 0.30 -0.19

crus girth at the bottom (cm) 0.35 -0.40 0.42 0.01

neck circumference (cm) -0.02 -0.27 0.00 0.01 -0.19
waist circumference (cm) 043 -0.20 0.44 0.12 -0.21
thighs girth (cm) 0.25 0.34 -0.11

hand girth (cm) 0.20 -0.35 0.25 -0.02 -0.40
foot girth (cm) 0.25 -0.35 0.31 -0.03 -0.33
chest girth on inhalation (cm) 0.62 0.12 0.55 0.24 0.06
chest girth on exhalation (cm) 0.51 -0.01 0.48 0.1 -0.06
chest girth at rest (cm) 0.65 0.1 0.59 0.17 0.05
transverse mid-thoracic diameter (cm) 0.30 -0.12 0.25 0.33 -0.18
transverse lower thoracic diameter (cm) 0.27 0.20 0.15 0.57 0.12
sagittal mid-thoracic diameter (cm) 0.52 -0.12 0.53 -0.13 -0.06
acromial diameter (cm) 0.35 -0.27 0.42 -0.15 -0.23
intercristal distance (cm) 0.05 0.04 0.02 042 -0.07
interspinous distance (cm) 0.16 0.13 0.08 0.60 -0.01
intertrochanteric distance (cm) 0.29 -0.27 0.34 0.20 -0.33
external conjugate (cm) 0.33 -0.20 0.37 0.23 -0.32
the thickness of the folds on the back of the shoulder (mm) -0.11 0.41 -0.16 -0.01 0.45
the thickness of the folds on the front surface of the shoulder (mm) -0.13 0.02 -0.39
the thickness of the folds on the forearm (mm) -0.22 -0.05

the thickness of the folds under the shoulder blade (mm) -0.11 0.00 -0.13 -0.24 0.09
the thickness of the folds on the chest (mm) -0.15 -0.63 0.03 -0.71

the thickness of the folds on the abdomen (mm) -0.01 0.48 -0.17 0.03 0.60
the thickness of the folds on the side (mm) 0.17 0.51 -0.04 0.32 0.58
the thickness of the folds on the thigh (mm) -0.02 0.50 -0.13 -0.04 0.54
the thickness of the folds on the crus (mm) -0.29 0.05 -0.33 0.20

significantly correlated with the following anthropometric
dimensions: the width of the distal epiphysis of the forearm,
neck and forearm girth in the upper and lower parts.

We found that in volleyball players of the middle
intermediate somatotype, the duration of the rheographic
wave on the thigh had significant connections with body
weight, acetabular point height, waist circumference and
all chest sizes, sagittal mid-thoracic diameter (Table 4).

The time of the ascending part of the rheovasogram of
the thigh had significant correlations with the girth of the
crus and thighs, the thickness of the skin and fat folds on
the shoulders, forearms, chest, abdomen, thighs and
sides. The time of the descending part of the rheovasogram
significantly correlated with body weight, thigh girt, waist
girth, chest at inhalation, exhalation and at rest, acromial
and sagittal mid-thoracic diameters. The time of rapid blood
supply to the femoral vessels had statistically significant

correlations with the height of the suprathoracic and
acetabular points, transverse lower thoracic diameter,
intercristal distance of the pelvis, the thickness of the folds
on the front surface of the shoulder, forearm, chest, crus.
The time of slow blood supply was significantly correlated
with the girth of the thigh, crus in the upper and lower parts,
thighs, the thickness of the folds on the back of the shoulder,
forearm, chest, abdomen, sides and thighs (see Table 4).

Discussion

A number of works have been devoted to the study of
the relationships of individual indicators of the
cardiovascular system with anthropo-somatotypological
parameters in volleyball players. In particular, correlations
were found between the indicators of central hemodynamics
and constitutional body parameters in groups of highly
qualified male volleyball players [7] and females [20, 27]. It
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was found that the parameters of peripheral
hemodynamics in athletes of this sport were associated
with certain parameters of external body structure [11], but
in comparison with wrestlers and athletes in volleyball
players on the thigh was found the lowest number of
rheovasographic parameters that significantly correlated
with the parameters of external body structure [12].

Scientists have proved that the representatives of
individual somatotypes differ not only in the external
structure of the body [19], but also in the morpho-functional
features of the cardiovascular system [5, 24, 26]. Therefore,
the constitutional approach in determining the features of
the correlations between the indicators of the external
structure of the body and hemodynamic parameters has a
clear practical direction [21, 25]. Our study shows that highly
skilled volleyball players belonging to different
constitutional groups differ in the strength and number of
reliable relationships between temporal rheovasographic
parameters of the thigh and anthropometric body size. Thus,
in mesomorphic volleyball players it was found that the
duration of the rheographic wave had the lowest number of
reliable correlations, only 4.5% of all possible. The time of
the ascending part of the femoral rheovasogram
significantly correlated with 25.0% of the anthropometric
dimensions we determined. It is noteworthy that all
correlations are straight, medium strength. Features of the
established connections testify that at increase in width of
distal epiphyses of a thigh and a crus and circumferential
sizes of a body and diameters of a trunk at volleyball players
of mesomorphic somatotype the speed of regional blood-
groove will slow down, because of a tone of resistance
vessels (arterioles and capillaries) [17]. The time of the
descending part of the rheovasogram of the thigh, which
depends on the heart rate, was significantly correlated only
with the thickness of 3 skin and fat folds (6.8% of all body
sizes). The time of rapid blood supply was significantly
correlated with only 11.4% of anthropometric sizes, with
correlations of medium strength with chest girths, strong
straight with mid-thoracic diameter, inverse width shoulder
width and thickness of folds on the forearm. The volleyball
players of mesomorphic somatotype had the largest
number of reliable (29.5%) and strong correlations (6.8%
of them were strong) of time of slow blood supply of the
thigh rheovasogram, which depends on the tone of small
and medium diameter arteries [17]. Therefore, with
increasing the longitudinal size of the body, the width of the
distal epiphyses of the thigh and crus and the
circumferential size of the neck and limb segments will
increase the time of slow blood supply.

In the general group of male volleyball players, as in
our study for mesomorphic somatotype young women
volleyball players, of all time parameters of the thigh
rheovasogram, the most numerous correlations were found
for the time of the ascending part of the rheogram and slow
blood supply, which were interrelated with longitudinal and
circumferential dimensions limbs and width of the distal

epiphyses of the extremities [12]. In mesomorphic volleyball
players, the time of the ascending part of the rheogram
and the time of slow blood supply of thigh vessels had the
greatest number of reliable correlations [14].

We found that in ectomorph volleyball players the
number of significant correlations and their strength
(r=0.38-0.48) were smaller compared to mesomorphic
somatotype athletes. In particular, the duration of the
rheographic wave on the thigh was correlated with 11.4%
of anthropometric indicators, the time of the ascending part
of the rheovasogram - with 18.2%, the time of the
descending part - with 6.8%, the time of rapid blood supply
- with 6.8%, the time of slow blood supply - with 6.8% of
external body size. The established relationships indicate
that in volleyball players of ectomorphic somatotype with
increasing diameters of the pelvis and girth of the forearm,
crus, thighs, there will be an elongation of the time
parameters of the rheovasogram of the thigh. In practically
healthy girls of Podillia, who did not play sports and
belonged to the ectomorphic somatotype, the highest
number of significant inverse correlations was found
between temporal rheovasographic parameters on the
thigh and transverse body size [21], which, in our opinion,
is evidence that they as the body diameters increase, the
time values will be smaller.

In volleyball players with ecto-mesomorphic body type,
a large number of reliable inverse correlations were found
between the time indicators of peripheral hemodynamics
and anthropometric body size. It is noteworthy that the
thickness of the skin and fat folds is inversely proportional
to most of the time parameters of the thigh rheovasogram,
except for the time of slow blood supply. The duration of the
rheographic wave significantly correlated with 6.8% of
anthropometric indicators, the time of the ascending part
of the rheovasogram - with 15.9%, the time of the
descending part - with 2.3%, the time of rapid blood filling
- with 38.6% (direct correlations predominate), the time of
slow blood filling - with 9.1% of external size body (all
correlations are inverse). Thus, in volleyball players with
this body type, the most numerous and strongest connection
with anthropometric body size was the time of rapid blood
supply, which depends on the tone of the vascular wall of
large arteries and is determined by the contractile function
of the myocardium [17]. Analysis of the identified reliable
relationships suggests that with increasing total body size,
acromial point height, circumferential size of the shoulder,
thigh, crus, thighs, chest and reducing subcutaneous fat
and the width of the distal epiphysis of the thigh in volleyball
players with ecto-mesomorphic somatotype will increase
the time of rapid blood supply. It has previously been found
[13] that in adolescent male volleyball players of the ecto-
mesomorphic somatotype will increase the elasticity of the
wall of the thigh arteries with increasing body weight,
especially its muscle and fat components, and this, in turn,
will lead to higher time of rapid blood supply.

In highly qualified young women volleyball players of
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medium intermediate somatotype, compared with athletes
of other constitutional types, the duration of the rheographic
wave correlated with the largest number of body sizes
(15.9%), all correlations are straight, medium strength
(r=0.43-0.52) and strong (r=0.62-0.65). It is noteworthy that
with increasing body weight, leg length, waist circumference
and chest, anterior-posterior mid-thoracic size will increase
the duration of the rheographic wave. The time of the
ascending part of the thigh rheovasogram in volleyball
players of this somatotype correlated with 18.2% of body
size, interesting is the different nature of the relationship
between this time rheovasographic index and
subcutaneous fat. Thus, with increasing the size of the
folds on the thigh, side, abdomen and decrease - on the
chest, forearms, shoulders and thighs and crus will
increase the tone of small diameter, and hence the time of
the ascending part of the rheovasogram [13, 17]. The time
of the descending part of the rheovasogram had straight
medium correlation with 18.2% of anthropometric
dimensions, mainly with the circumferential dimensions
and width of the shoulders and pelvis. The time of rapid
blood supply also had significant correlations with 18.2%
of body size, with the thickness of the folds the correlations
were inverse, with longitudinal and transverse dimensions
- straight. Among the temporal parameters of the
rheovasogram in volleyball players with an average
intermediate somatotype, the time of slow blood filling had
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KOPENAUITI YACOBUX NOKA3HUKIB PEOrPAMU CTEFHA 3 AHTPOMOMETPUYHUMU PO3MIPAMU Y BONEUBONICTOK
PI3BHUX COMATOTUIMNIB

Xaemyp B.O., ®edoHrok J1.51, Capagpuntok J1.A., WWanoean O.M., Cmonko H.M.

KoHcmumyuioHanbHi ocobnueocmi op2aHi3aMy € cymmesuM 8axkesieM CrIopmueHOi pe3yibmamugHocmi, moMy Wo ernnuearms Ha
3azanibHy ma cneuianbHy hisu4Hy rpauyesdamHicmb, aepobHy npodyKkmueHicmb i MOKa3HUKU eghekmusHocmi pobomu cucmem
eHepao3abesrnevyeHHsl, 30KpemMa, Ha MoKa3HUKU UeHmparnbHOi ma nepugepuyHoi eemoduHamiku. Mema pobomu - ecmaHosumu
ocobnusocmi 38'A3Ki8 MiX YacosuMu rapamMempamu peoea3oz2paMu cmeeHa ma aHmpornoMempuyHUMU MOKasHUKamu y
8UCOKOK8anighikogaHux 80r1elibonicmok HHaUbKo20 8iKY, siKi Harnexamb 00 pi3HUX KoHcmumyuioHanbHUXx murie. [posedeHe aHmMpoio-
comamomunrosioeidHe docrnioxeHHs1 113 eoneliboricmok 8UCOKO20 pigHs criopmueHoi MalicmepHocmi toHaubKo2o eiky (8id 16 do 20
pokig). AHmpornomempuyHe docnidxeHHs1 nposodunu 3a memodom B.B. byHaka (1941), comamomuronoaiyHe - 3a po3paxyHKO80I
modudpikauiero memody Heath-Carter (1990). 3a pesynbmamamu comamomurlygaHHsi cmaHosusnu, wo 29 gonelibosnicmok Hanexanu
00 me30mMopghHO20 muny KoHcmumyuyii, 00 ekmomopghHo20 - 26 sonelibonicmok, 0o ekmo-me3omopapie - 27 gonelibonicmok, 9o
cepedHb020 MPOMIXHO20 murly - 26 gonetibonicmok, 0o eHOo-me3omopapie - nuwe 5 ocib. PeosasozpachiyHi napamempu cmezHa
8U3Hayvanu 3a G0NoMo20 memparonsipHoi peokapdioepagpii Ha kommn'tomepHomMmy OiazHOCMUYHOMY Komrinekci. OUiHKy Yyacoeux
peosa3ozpachidHuX Napamempis nposedeHo 3a MemoOuKkor PoHkiHa ma leaHosa [1997]. AHani3 ompumaHux pe3ynbmamie npogedeHull
y niueHsiltHit npoepami "Statistica 5.5" i3 sukopucmaHHAM KopensyitiHo2o aHanidy 3a CrnipMeHoM. Hamu ecmaHo8/1eHO, Wo Yy
gosetibonicmok-me3omMopahig i3 nokasHUKaMu 308HiWHbOI 6ydos8u mina Yacosi napamempu peoga3oepaMu cmeaHa Maru HeYyucerbHi
docmosipHi rnepesaxHO cepeOHbOI cunu, nNpsimi Kopensyii, 3a 8UHAMKOM 4Yacy 8ucxiOHOi YacmuHuU peospaMu ma oeiibHO20
KpOBOHarosHeHHs. Y 8on1elibosnicmok eKmomMopghHO20 coMamomurly 8CMaHO8/1eHi 83aEM038'A3KU ceidyamb Mpo me, wo npu 36inbWeHHI
diamempie ma3a ma obxeamHux po3mipie nepednnivyysi, 20Mifiku, cmeaoH byde criocmepicamucsi MOOOBXKEHHST YacosuX napamempis
peosasoepamu cmeeHa. Y eonelibonicmoK 3 eKmo-Me30MOpHUM COMamomurioM 8usiefieHO 00CmMamHbO 8€JIUKY KiNllbKicmb
AoCcmosipHUX 380POMHUX KOpesnsayil, moswuHa WKIPHO-XUPosux Cck1adok obepHeHO MporopuiliHo 83aemoros'asaHa 3 binnbwicmio
Yyacosux rnapamempie peogasozpamMu cmeaHa, 3a 8UHSIMKOM 4Yacy rosiflbHO20 KPOBOHaro8HeHHs. Y eonelibonicmok cepedHbo2o
MPOMIXXKHO20 coMamomurly, MOPIBHSIHO 3 IHWUMU gpynamu CrioCMeEpPEeXeHHs, 8Usi8reHi HalducerbHili 38'a3KuU MiXX aHmpornoMempuyHUMU
po3MipamMu ma YacoeuMu Moka3HUKaMu peogasozpamul.

KnrouoBi cnoBa: koperisyisi, 4acosi rnokasHUKU peosas3oepamu cmeaHa, aHmpornoMempisi, comamomuri, 8onelbonicmku.

KOPPENAUWU BPEMEHHbIX MOKA3ATENEW PEOrPAMMbI EEJJPA C AHTPOMNOMETPUYECKUMU PASMEPAMU Y
BOJIEMBONIUCTOK PA3JIMYHbLIX COMATOTUMNOB

Xaemyp B.O., ®edoHrok J1.51, Capagpuriok J1.A., Lllanoean E.H., Cmonko H.H.

KoHcmumyyuoHanbHble 0ocobeHHocmu opaaHu3ma s8fsiFMCsi CyU,eCmeeHHbIM pbi4a2oM CriopmueHoOU pesyribmamusHOCMU, maK Kak
enusrom Ha obwyo u crieyuanbHyto ¢ududeckyro pabomocrnocobHocmb, asapobHyt rnpou3eodumesnibHOCMb U r1oKa3amernu
agpgpekmusHocmu pabomsi cucmem sHepeoobecrnedyeHuUs, 8 YaCmMHOCMU, Ha rokalamenu yeHmparnbHoU u rnepugepuyeckol
eemoOuHamuku. Llenb pabomsl - ycmaHo8umb 0CcObeHHOCMU ces3ell Mexdy 8peMeHHbIMU Mapamempamu peosa3oepamMmbl 6edpa u
aHMPONoOMEMPUYECKUMU 10Ka3amesisiMu y 8bICOKOK8auguyuposaHHbIX 80/1eli60MUCMOK FOHOWECKO20 8o3pacma, npuHadnexaujux
K pa3HbIM KOHCMUMYyUuoHanbHbiM munam. [IlpoeedeHo aHmporo-comamomurnonoauyeckoe obcredosaHue 113 sonelibonucmok
8bICOKO20 YPOBHSI CrIOPMUBHO20 Macmepcmea toHouleckoeo gospacma (om 16 do 20 nem). AHmMpornomempuyeckoe uccredogaHue
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npoeodunu no memody B.B. byHaka (1941), comamomuronoau4eckoe - rno pacdyemHouli modughukauyuu memoda Heath-Carter (1990).
o pe3ynbmamam comamomunuposaHusi ycmaHosunu, 4mo 29 gonelibonucmok npuHadnexanu K Me3oMopghHOMY mury KOHCmumyuyuu,
K 9KmomopghHOMY - 26 8071elibonuCmOoK, K 9KmMOo-mMe30MOopghHOMY - 27 8051elibonucmok, K cpedHeMy MpoMexXymoyHoMmy murny - 26
gosielibonucmok, Kk aHO0-mMe3oMopgHomMy - ecez2o 5. Peosasoepachuyeckue napamempbl 6edpa onpedensanu ¢ MOMOWbIo
memparonsipHol peokapduoepaghuu Ha KOMMIbMepPHOM OuazHocmu4yeckoMm Komrinekce. OUeHKy UHmMepe8arsbHbIX peoga3ozspaghuyecKux
napamempos rnposesiu no memoduke PoHKkuHa u WeaHosa [1997]. AHanu3 rnomny4yeHHbIX pe3ynbmamos MposedeH 8 /IUYEH3UOHHOU
npozpamme "Statistica 5.5" ¢ ucrnonb3oe8aHuem KoppensyuoHHo20 aHanusa no CrnupmeHy. Hamu ycmaHoeneHo, 4Ymo y 8onelibonucmok
Me30MOpo8 C roKazamessiMu 6HeWHe20 CMPOeHUs mesa UHmMepsasbHble napamempbl peosa3oepamel bedpa umenu
HEeMHO204UCr1eHHbIe O0CMOBEPHbIE MPeuMyU,eCm8eHHO cpedHel Curbl, NPsSIMbIe KOPPEesyuu, 3a UCKITIYeHUeM speMeHu 8ocxodsawel
yacmu peozpamMmbl U MeOSIEHHO20 KpO8eHarnoHeHus1. Y 80nelibonucmok 3KmomMopghHO20 comMamomura ycmaHO8/eHHbIe 83aUMOC8A3U
ceudemernibcmayom 0 MoM, Ymo fpu yeenudyeHUU duamempos ma3a U obxeamHblx pasmepos npednneybs, 2oneHu, 6edep bydem
Habnrodambcs yOnuHeHUe 8peMeHHbIX napamMempos peosasozpaMmbl 6edpa. Y 8onelibonucmok ¢ 3Kmo-mMe30MopgHbLIM COMamomuriom
0bHapy>xeHo 0ocmamoyHo 60sbuwoe Konu4ecmao 00CmMo8epHbIX 0bpamHbIX Koppenayull, monujuHa KOXHO-XUPOBbIX cKnadok obpamHo
MPONOPYUOHaIIbHO 83aumMoces3aHa ¢ 60/bWUHCMEOM 8PeMEeHHEHbIX NapaMempos peosa3ozpammbl 6edpa, 3a UCKIIYeHUeM 8peMeHu
MeOlreHHO20 KpogeHaronHeHusi. Y 8o1eliboniucmok cpedHeao npoMEeXymo4YHo20 coMamomura, o cpasHeHuto ¢ dpyaumu epyrnnamu
HabodeHusi, obHapyXeHbl caMble MHO20YUC/IEHHbIe C853U MexOy aHmpornoMempuyeckumMu paamepamu U 8peMeHHbIMU
rokasamerisiMu peogaszozpammbl.

KntoueBble cnoBa: Koppensyus, peMeHHble rnokasameru peosa3oepammsl bedpa, aHmMpornomempusi, comamomur, 80/1el60uUCmKu.
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