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Determination of constitutional parameters that are inherent in highly skilled athletes of
a particular sport can serve as reliable predictive markers during sport selection. But
the last time an indisputable fact is the somatotypological conditionality of individual
sizes that characterize the external structure of the body, and the visceral structures of
the organism. The purpose of the work is to establish differences in the anthropometric
dimensions between young women volleyball players of high level of athletic skill and
non-sports young women belonging to the mesomorphic somatotype. On the base of the
research center of the National Pirogov Memorial Medical University, we conducted an
anthropo-somatotypological study of 127 female volleyball players of youth age (from 16
to 20 years) with a high level of athletic skill. Sports experience in all cases was greater
than 3 years. From the database of research center of the National Pirogov Memorial
Medical University was selected 140 practically healthy young women of the same age
who were not engaged in sports. Anthropometric measurements were carried out using
the method of V.V. Bunak (1941), somatotypological research - according to the estimated
modification of the Heath-Carter method (1990). After the conducted somatotyping, it was
found that 29 volleyball players and 33 non-sports young women belonged to the
mesomorphic type of constitution. The analysis of the obtained results is carried out in
the licensed package of Statistica 5.5 using nonparametric methods of evaluation of
indicators. In the volleyball players of the mesomorphic somatotype, compared to young
women who are not engaged in sports of the same constitutional type, we have found a
significantly larger length of the body, the mass and area of the body surface, the height
of the suprasternal, pubic, shoulder anthropometric points, chest cords, transverse mid
and lower chest and sagittal middle-thigh diameters, intervertebral distance of the pelvis
and its external conjugates. Relatively smaller in female volleyball players of mesomorphic
type of physique was the thickness of the skin-fat folds under the shoulder blade. One
can conclude that within the same somatotype there are significant changes in the
anthropometric parameters, in particular total body and longitudinal, transverse, front
and rear body dimensions, which is affected by the body of modern young womenvolleyball
players with mesomorphic somatotype, under the influence of intensive loads.
Keywords: anthropometry, mesomorphic somatotype, female volleyball players, juvenile
age.

Introduction

Sports specialization is based on the adequacy of the
biological capabilities of a person to the demands of their
professional activities [13, 15, 22]. Reserves of the human
body, which determine the possibility of achieving high results
in sports, are far from exhausted. The question of the timely
detection of children and adolescents susceptibility to certain
types of motor activity has become relevant, as a result of
their development and the growth of professional skills, they
also have a sports individuality [12]. Therefore, rational

system of sports selection creates favorable conditions for
full disclosure of the potential of a young athlete and their
improvement [3]. Early diagnostics of the features of the
development of morphological characteristics and motor
abilities of children in the process of sports selection is
possible with the use of genetic markers [4, 8, 11]. The current
practice of selecting young athletes takes into account their
morphological and functional parameters [7, 9], which have
a high degree of genetic determination. It is proved that
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athletes with a certain set of constitutional traits have
advantages in a separate sport[1, 2,16-18, 21, 23]. Therefore,
the definition of constitutional parameters that are inherent
to highly skilled athletes of a particular sport can serve as
reliable prognostic markers during sports selection. But it is
known that the representatives of the elite of a particular
sport have a significant variability in the size of total and
partial body sizes. This is especially true for representatives
of sports games, whose anthropometric parameters are
marked by a large variety.

In previous studies, we revealed the marked differences
in many anthropometric body sizes and body mass
components in volleyball players, compared to non-athletes
[23], a significant difference was found in the parameters of
the external structure of the body of volleyball players of different
sporting roles [19]. These studies confirm the shape-forming
effect of volleyball sports activities on the body of athletes.
Reserves of the human body, which determine the possibility
of achieving high results in sports, are far from exhausted [14,
20]. Therefore, from our point of view, it was interesting to get
an answer to the question of whether the somatometric
dimensions vary from the representatives of certain
constitutional types under the influence of sports activities.

The purpose of the work is to establish differences in the
anthropometric dimensions between young women volley-
ball players of high level of athletic skill and non-sports young
women belonging to the mesomorphic somatotype.

Materials and methods

On the base of the research center of the National Pirogov
Memorial Medical University, we conducted an anthropo-
somatotypological study of 127 young women volleyball
players of youth age (from 16 to 20 years) with a high level of
athletic skill. Sports experience in all cases was greater
than 3 years. From the database of research center of the
National Pirogov Memorial Medical University was selected
140 practically healthy young women of the same age who
were not engaged in sports. Anthropometric measurements
were carried out using the method of V.V. Bunak [5]. All
surveyed girls had a somatotypological study on the estimated
maodification of the Heath-Carter method [6]. After the conducted
somatotyping, it was found that 29 young women volleyball
players and 33 non-sports young women belonged to the
mesomorphic type of constitution. A control group was created
from persons not engaged in sports and belonging to the
mesomorphic somatotype, from the volleyball players with
mesomorphic somatotype the main group was created. The
analysis of the obtained results is carried out in the licensed
package of Statistica 5.5 using nonparametric methods of
evaluation of indicators. The reliability of the difference between
independent quantitative indicators was determined using
the Man-Whitney U-criterion.

Results
We found that volleyball players of the mesomorphic
somatotype have significantly higher body mass, body

Table 1. Anthropometric total body dimensions in persons with
mesomorphic somatotype (M+ O).

Anthropometric Female
dimensions Control group volleyball p
players
Body weight (kg) 57.96+7.48 65.89+7.36 <0.001
Body length (cm) 160.416.6 169.3+5.7 <0.001
Body surface area (m?) 1.601+0.131 1.757+0.120 | <0.001
Table 2. Anthropometric sizes of the body in persons with
mesomorphic somatotype (M+0).
Control Female
Anthropometric dimensions volleyball p
group
players
Height of the suprasternal point 130.5+6.2 1395465 | <0.001
(cm)
Height of the pubic point (cm) | 81.38+5.36 | 87.91+4.71 | <0.001
Height of the shoulder point 133.0+6.9 1417465 | <0.001
(cm)
Waist circumference (cm) 67.83+5.28 | 70.22+5.01 | <0.05
Girth of the chest on the 86.4747.14 | 9505599 | <0.001
inspiration (cm)
Girth of the chestonthe | 79 41,637 | 85.95:6.34 | <0.001
exhalation (cm)
Girth of the chest at rest (cm) | 82.07+6.60 | 89.95+6.29 | <0.001
Transverse mid-chest (cm) 25.54+2.96 | 26.61+1.55 | <0.001
Transverse lower chest (cm) 21.15+3.38 | 23.68+2.31 | <0.001
Sagittal mid-chest (cm) 16.96+£1.20 | 18.17£2.02 | <0.05
Shoulder width (cm) 35.87+2.66 | 36.62+2.16 | =0.092
Interspinous distance (cm) 24.84+1.77 | 25.03+2.06 | >0.05
Intercristal distance (cm) 27.58+1.65 | 28.59+2.64 |=0.067
Intertrochanteric distance (cm) | 31.55+1.65 | 32.50+2.02 | <0.05
External conjugate (cm) 18.55+£1.05 | 19.60+£1.76 | <0.05
Thickness of the fold under the 1039:3.25 | 8.838+2.268 | <005
shoulder blade (mm)
Thickness of the fold on the 1047+4.08 | 10764355 | 005
abdomen (mm)
Thlcknessl of the fold on the 8.619+4.180 | 10.14+347 | =0.081
side (mm)

length, and body surface area than young women of the
same constitutional type that are not involved in sports (in all
cases p<0.001) (tabl. 1).

It was found that young women volleyball players have
significantly higher hematopoietic, pubic and shoulder points
(in all cases p<0.001) than their peers of mesomorphic
somatotype who are not involved in sports (tabl. 2). In young
women volleyball players with a mesomorphic somatotype,
the waist circumference (p<0.05) and thorax at inhalation,
exhalation and rest (in all cases p<0.001) are higher than in
the control group of young women. Transverse mid-chest
and lower chest sizes of the chest in athletes are statistically
significantly higher than in non-sportsmen (p<0.001). The
front and rear middle-thigh diameter also has significantly
higher values in comparison with the control (p<0.05). At
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that time, we found that the acromial diameter of the chest,
indicating the width of the shoulders, has a large mean
value in the sample of volleyball players, although the
difference in the comparison of athletes and young women
who are not engaged in sports with a mesomorphic
somatotype is unreliable.

Analyzing the anthropometric size of the ace, it was found
that the intraosseous distance in the mesomorphic
somatotype, engaged in and not engaged in sports, has no
significant differences. At that time, the values of the
intervertebral distance and external conjugates in volleyball
players are significantly higher than in the control group young
women (p<0.05). A tendency towards higher values
(p=0.067) of the intervertebral distance in a group of volleyball
players with a mesomorphic somatotype was established
(tabl. 2).

It was established that volleyball players have a
significantly lower thickness of skin and fat folds under the
shoulder blade than young women in the control group,
which also belong to the mesomorphic type of constitution
(p<0.05) (tabl. 2). The thickness of the fold on the abdomen
has no significant differences between the comparison
groups. It should be noted that at volleyball players thickness
of skin and fat folds on the side has higher average values
than in the control, but we did not find statistically significant
differences in the value of this indicator when comparing
volleyball players and non-athletes.

Discussion

The high level of modern sports requires specific
knowledge in the field of morphological and functional
characteristics of the organism. The somatotypological
approach was used in the study of the indicators of central
[24] and peripheral [10] hemodynamics, and it was proved
that representatives of a separate somatotype, engaged in
a particular sport of high level of athletic skill, have significant
differences in the parameters of the cardiovascular system
compared with non-athletes of the same constitutional type.

After comparing external somatometric parameters,
despite the fact that young women of adolescence of both
studied groups belonged to a mesomorphic constitutional
type, we found significant differences. In volleyball players
the body is more massive, as evidenced by the significantly
higher values of all of their total body size. Length, weight
and surface area of the body are signs that must be taken
into account when carrying out a prognostic and signing
sporting selection in volleyball [19]. In previous studies,
without division into somatotypes, it has also been proven
that volleyball players have significantly higher total body
sizes. It was found that the average body length in the general
group of volleyball players was 9,4 cm larger than that of
non-sportsmen, body weight - by 8,5 kg, body surface area -
by 0,2 m? [23]. Approximately, the same tendency for the
predominance of individual total body sizes in volleyball
players persists in considering this problem from the
standpoint of belonging to the mesomorphic somatotype.

We have found that volleyball players of mesomorphic
somatotype have longitudinal trunk sizes, which can be
judged by the height of anthropometric points, are
significantly higher compared to young women of the same
constitutional type who were not engaged in sports. And the
volleyball players of the general group did not have a
significant difference in the height of the pubic, shoulder
and trochanteric points when compared with non-sportsmen
[19]. We found that volleyball players of mesomorphic
somatotype all the enveloping dimensions of the chest are
significantly larger (p<0.001) than in the control. In volleyball
players of the general group, compared with non-athletes,
reliable differences were detected only for the girth of the
chest on the inspiration (p<0.05) [23]. In addition, we found
that most of the body diameters in athletes are statistically
significantly higher than that of young women who are not
engaged in sports. This refers to the transverse mid and
lower dimensions of the chest, the anterior-posterior mid-
thigh, the intervertebral distance and the anterior-posterior
size of the pelvis, as evidenced by the value of the external
conjugate. In volleyball players of the general group, the
reliable differences (p<0.05) were characteristic only for
indicators that characterized the transverse dimensions of
the chest [23]. Regarding indicators of hypodermic fat
delivery, it should be noted that volleyball players of the
mesomorphic somatotype compared with the control group,
the thickness of the fold under the shoulder blade is
significantly lower, the abdomen has no significant
differences, and on the side has larger mean values at p>
0,05. Volleyball players of the general group had less
subcutaneous fat removal on the body than young women
who were not engaged in sports, as evidenced by a
significantly lower value of all skin and fat folds (p<0.001)
[25]. Thus, we have found that within the same somatotype
there are more significant changes in the anthropometric
indices of the body, in particular the body, under the influence
of intensive loads, which is undergoing the organism of
modern volleyball players of the mesomorphic somatotype.

Using the somatotypological approach in the analysis of
external parameters of the body will enable more accurate
prediction of changes in the anthropometric parameters of
volleyball players under the influence of training and
competitive activities.

Conclusions

1. It has been established that volleyball players of
mesomorphic somatotype, compared to girls who are not
engaged in sports of the same constitutional type, have a
significantly higher magnitude of length, mass and surface
area of the body.

2. The vast majority of the anthropometric dimensions of
the trunk (longitudinal, transverse, anterior and posterior) in
young women volleyball players of the mesomorphic body
type are significantly greater than that of the control group
young women.
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OCOB/MBOCTI TOTANbHUX PO3MIPIB TINTA 1 AHTPOMOMETPUYHUX PO3MIPIB TYNYEA Y BONEWBONICTOK

ME3OMOP®HOI0O COMATOTUNY

Capadgpunrok J1.A., ®omiHa J1.B., Xaemyp B.O., ®edoHrok J1.5., Xaniybka O.I1., CmechaHeHko I.C.

BusHa4yeHHs1 KOHCmMUMYyUuioHanbHUX fapamempis, siKi npumamaHHi 8UCOKOK8arli¢hikoeaHuM CriopmcMeHaMm OKpemMo20 eudy criopmy,
Moxe sucmynamu HadilIHUMU MPO2HOCMUYHUM MapKepoM rpu rnposedeHHi criopmueHo20 8idbopy. Arle 8 ocmaHHil Yac He3arnepe4yusum
ghakmom € comamomuriosio2iyHa 0b6ymMoerieHiCmb OKpeMux po3mipie, siKi xapakmepu3ytoms 308HIWHIO 6ydosy mina, ma eicuepasbHUX
cmpykmyp opaaHiamy. Mema pobomu - ecrmaHosumu 8iOMIHHOCMI aHMPOMNOMeMmpPUYHUX PO3Mipie MiX eonelibonicmKkamu 8UCOKO20
pieHs cnopmugHoi MalicmepHOCMi ma HecriopmcMeHKaMmu, siKi Hanexams 00 Me30MOopgHo20 comamomury. Ha 6a3i Haykoeo-
docnidHoz20 yeHmpy BiHHUUBbKO20 HayioHanbHOo20 MeduyHoeo yHisepcumemy im. M.Il. lMupozosa Hamu 6yno nposedeHe aHMPOIIO-
comamomurionogiyHe docridxeHHs1 127 8onelibonicmok 8UCOKO20 pieHSi CrIOPMUEHOI MallcmepHocmi roHaubkoz2o 8iky (8id 16 0o 20
pokis). CriopmusHuli cmax y ecix eunadkax 6ye b6inbwum 3 pokig. I3 6a3u OaHux Haykogo-00c/iOHOo20 yeHmpy BiHHuuybKk020
HauioHanbHo20 Medu4Hoeo yHisepcumemy im. M.1. [Tupozoea 6yro gidibpaHo 140 npakmu4HO 300po8ux dig4am aHaroe2iyHo20 8iKy, sKi
He 3almarnucsi criopmoM. AHMPONoMempuYHe 8uMiptosaHHsI npoeodunu 3a memodom B.B. byHaka (1941), comamomunonozidyHe
docnidxeHHs - 3a po3paxyHkosoro modugbikauieto memoda Heath-Carter (1990). [icns nposedeHo20 comamomurily8aHHsI 8CmaHo8usu,

Vol. 24, Ne3, Page 32-36 35



Features of total body sizes and anthropometric torso sizes in female volleyball players of mesomorphic...

wo 29 eonetibonicmok ma 33 dig4uHu, siKi He 3aliManucsi criopmom, Hanexanu 60 Me30MopghHO20 muny KoHcmumyuii. AHari3
ompumaHux pe3ynbmamis npoeedeHull y niyeHsiliHomy nakemi Statistica 5.5 3 aukopucmaHHAM Herapamempu4yHUX Memodie OUiHKU
rokasHuKige. BusisrieHo y eonelbonicmok Me3oMopghHO20 comamomurly ropieHsiHo 3 digdamamu, siki He 3aliMatombCsi CrIOPMOM Mo20
XK KOHCmumyujoHarbHo20 murly, 0ocmosipHO binbwy eenuyuHy OO8XUHU, Macu ma Mrow,i rnosepxHi mina, eucomu Had2pyOHUHHOI,
1106K080I, 1/1e4080i aHMPONOMEemMPUYHUX MOYOK, 0bxeamig 2pyOHOI KITiMKU, NonepeyHux cepedHbo- i HUXHbO2PyOHO20, cazimarnbHo20
cepeOHbO2pyOHUHHO20 Oiamempis, Mixeepmiioeo8oi eidcmaHi masa ma (020 308HIWHbLOI KOH'toeamu. [JocmogipHO MeHWor y
gorneliboricmok Me3oMopghHO20 mury cmamypu byna mosuwuHa WKipHO-xupoeoi cknadku nid nonamkoro. MoxHa 3pobumu 8UCHOBOK,
wo y Mexax o0Hoeo comamomurly 8i0byearombCsi 3Ha4yHi 3MiHU aHMmMPONOMEempPUYHUX MOKa3HUKIG, 30Kpema momarbHUX po3Mipie
mina ma ro3008xHiX, NornepeyHux, nepedHbo-3adHix po3mipie mynyba nid ennuU8OM iIHMEHCUBHUX HaBaHMaXeHb, KUX 3a3Hae opaaHiam
cyyacHux eornelibosicmoK Me30MopghHO20 coMamomury.

KnrouyoBi cnoBa: aHmpornomempis, me3omopghHUl comamomuri, 801elbonicmku, toHaubKul 8iK.

OCOBEHHOCTM TOTANbHbIX PASMEPOB TEJTA U AHTPOMOMETPUYECKUX PASMEPOB TYJTIOBULLIA Y BOJIEUBOSIUCTOK
ME3OMOP®HOIO COMATOTUMNA

Capacgpunrok J1.A., domuHa J1.B., Xaemyp B.O., ®edoHrok J1.51., Xanuuykas O.I1., CmedpaHeHko U.C.

OnipedeneHue KOHCMUMYUUOHabHbIX napaMempos, NpUCyujux 8bICOKOK8anupuyuposaHHbIM CropmcemMeHam omoensHo2o euda
criopma, Moxem 8bicCmynamb HaleXHbIM PO2HOCMUYECKUM MapKepoM rpu rnposedeHuu criopmueHo2o ombopa. Ho e nocrnedHee
8pemMsi HeoCropuUMbIM hakmom S8Iiemcs comamomurionoaudeckasi 0bycrnoeneHHocms omoerbHbIX Pa3Mepos, Xapakmepusyrouwux
8HEWHee CmpoeHuUe merna, U sucyepasbHbiX CMPYKmyp op2aHuama. Llerb pabomsl - ycmaHo8umb pa3nuyusi aHmpornoMempu4yecKux
pasmepos mexdy goneliborucmkamu 8bICOKO20 yPOBHSI CrIOPMUBHO20 Macmepcmea U HeCcriopmeMeHKamu, OMHOCAWUXMUCS K
me3omopgpHoMmy comamomury. Ha 6a3e Hay4yHo-uccrnedosamernibCKo20 yeHmpa BUHHUUKO20 HauuoHasibHO20 MeOUUUHCKO20
yHusepcumema umeHu H.U. [Nupozosa Hamu bb1r10 npogedeHo aHMpPoro-comamomuriosio2udeckoe uccredogaHue 127 sonelibonucmok
8bICOKO20 YPOBHS CITIOPMUBHO20 Macmepcmeaa toHouweckoeo so3pacma (om 16 o 20 nem). CropmueHbili cmax 80 8cex criyqasix bbin
bonee 3 nem. U3 6a3bl 0aHHbIX Hay4YyHO-uccredo8ameribCKko20 yeHmpa BuHHUUKO20 HayuoHanbHo20 MeOUUUHCKO20 yHU8epcumema
um. M.U. MMupoeosa 6b110 omobpaHo 140 npakmuyecku 300po8bix degyuleK aHa/i02u4Ho20 8o3pacma, Komopble He 3aHUMarnuch
criopmom. AHmporiomempuyeckoe usmepeHue npoesodunu no memody B.B. byHaka (1941), comamomuronoau4eckue uccriedo8aHusi
- 1o pacdyemHol modugpukayuu memoda Heath-Carter (1990). lNocne nposedeHHO20 coOMamomunuposaHusi ycmaHoeusnu, 4ymo 29
gorneliboriucmok u 33 desywKu, KOmopble He 3aHUMaruCk CrIOPMOM, NMpuHadnexasnu K Me3oMopghHOMY murly KOHCmumyuuu. AHanus
roly4eHHbIX pe3ynbmamos rnposedeH 8 NUUeH3UOHHOM nakeme Statistica 5.5 ¢ ucrnonb3oeaHueM HernapamempuyecKkux mMemooos
OUeHKU rokasamerel. BbisigneHo y eonelibonucmok Me3oMopghHO20 comamomura o CpasHeHulo ¢ 0esywKamu, KOmopble He
3aHuUMaromcsi CriopmoM moeo Xe KOHCMmuUmyUuoHaibHo20 murna, 0ocmogepHO 60onblWyo 8enuYuHy OfuHbl, Macchl U naowaou
rnosepxHocmu merna, 8bicombl Ha02pyOuHHOU, 5106K080U, rnedegoli aHMpPONoMempuYeCKUX moyek, obxeamoe epyOHOU KremkKu,
ronepeyHbIX cpedHe- U HUXHeepyOHO20, cazummarbHo20 cpedHezspyOUHHO20 uamempos, MexeepmerbHoU ducmaHyuu masa u e2o
8HeWwHel KoHblo2ambl. [JocmogepHO MeHbuwe y 8051eliboucmoK Me30MOPpHO20 murna meJsoc/ioxeHuUs bbila mMoaujuHa KOXHO-
Xupoeol cknadku rnod nonamkol. MoxHo cdenampb 8b1800, ymo 8 rpedenax 00HO20 comamomurna fpPoucxo0sm 3Ha4yumersibHble
U3MeHeHUs1 aHmpOrnoMempu4YecKUX rnokasameriet, 8 YaCmMHOCMU mMomarsibHbIX pasmepos mersa U rnpodoribHbIX, MOMepeyHbIX, nepeoHe-
3a0Hux pasmepos mynosuuja rnod enusHUEM UHMEHCUBHbIX Hagpy30K, KOMOopble UCTbIMmbigaem op2aHUu3M CO8PEMEHHbIX 801eli60IUCMOoK
Me30MopghHO20 comamomuna.
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