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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 ofthe
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 extemal 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 modem 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 (Mt 0).

Anthropometric Female
dimensions Control group volleyball p
players
Body weight (kg) 57.96+7.48 65.89+7.36 <0.001
Body length (cm) 160.4+6.6 169.3+57 | <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 (s:n;i;asternal point 130.5+6.2 139.5+6.5 | <0.001
Height of the pubic point (cm) | 81.38+5.36 | 87.91+4.71 | <0.001
Height of the shoulder point [ 435 5,59 | 1417265 |<0.001
(cm)
Waist circumference (cm) 67.83+5.28 | 70.22+5.01 | <0.05
Girth of the chest on the 86.47+7.14 | 95.0545.99 | <0.001
inspiration (cm)
Girth of the chest on the 79412637 | 85.9546.34 | <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 10.39+3.25 | 8.838+2.268 | <005
shoulder blade (mm)
Thickness of the fold onthe | 44 47,4 08 | 10.76+3.55 | >0.05
abdomen (mm)
Thickness of the fold onthe | g 519.4 180 | 10.1443.47 | =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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OCOBJ/IMBOCTI TOTAIIbHUX PO3MIPIB TINIA U AHTPOMOMETPUYHUX PO3MIPIB TYNYBA Y BONEWBONICTOK

ME3OMOP®HOI0 COMATOTUNY

Capagunrok J1.A., domina J1.B., Xaemyp B.O., ®edoHrok J1.5., Xaniybka O.I1., CmegpaHeHko I.C.

BusHadeHHs1 KOHCmumyuioHanbHUX Mapamempis, siKi MpumamaHHi 8UCOKOKeasighikogaHUM criopmcmMeHaM OKpemoz2o 8udy criopmy,
Moxe sucmynamu HadiliIHUMU PO2HOCMUYHUM MapKepoM fpu npoeedeHHi criopmugHo20 8idbopy. Ane 8 ocmaHHil Jyac He3arnepedynusum
hakmom € comamomuriosnioegidHa obyMoerieHicmb OKpeMux po3mipie, siKi xapakmepu3syromb 308HiWHI0 6ydosy mina, ma sicyeparnbHux
cmpykmyp opeaHismy. Mema pobomu - ecrmaHogumu 8iOMiHHOCMIi aHMPONOMEMPUYHUX PO3MIipie MiX eonelibonicmkamu 8UCOKO20
pigHsi cnopmueHoi malicmepHocmi ma HecropmcMeHKamu, SKi Hanexamp 00 Me30MopghHo20 comamomuny. Ha 6a3i Haykoeo-
docnidHo20 ueHmpy BiHHUUbKO20 HauioHanbHO20 Medu4Hoz2o yHisepcumemy iM. M.l [NMupoeosa Hamu 6yno nposedeHe aHMPOro-
comamomuriosnoeidHe 0ocrnioxeHHs1 127 8onelibonicmoK 8UCOKO20 pigHsI criopmueHoi MalicmepHocmi roHaubKoeo eiky (8id 16 do 20
pokig). CrnopmueHuli cmax y ecix eunadkax bye binbwum 3 pokig. 13 6ba3u daHux Haykogo-00CniOHo20 ueHmpy BiHHUubKO20
HaujoHanbHo20 Medu4Hoe2o yHigepcumemy im. M.I. [Mupozosa byno eidibpaHo 140 npakmuy4Ho 300po8ux Oig4am aHasi02i4Ho20 6iKY, SKi
He 3almarsnucsi crnropmom. AHMPONoMempuyHe 8UMIpIO8aHHSI Npoeodusnu 3a memodom B.B. byHaka (1941), comamomunonoaidyHe
docnidxeHHs - 3a po3paxyHKoeot modudpikaujieto memoda Heath-Carter (1990). [icnsi nposedeHo20 comMamomurly8aHHs 8CMaHo8UIIU,
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wo 29 eonetibonicmok ma 33 0ig4uHu, AKi He 3almarnucs criopmom, Hanexanu 00 Me30MopghHO20 mury KoHcmumyuii. AHani3
ompumaHux pesyrnbmamie nposedeHull y niyeH3itiHomy rnakemi Statistica 5.5 3 sukopucmaHHAM HenapamempuyHux memodie OUiHKU
rokasHukie. BusieneHo y eonetlibonicmok Me3oMopghHo20 comamomurly ropieHsHO 3 digdamamu, siki He 3aliMarombCsi CIIoPMOM mo2o
XK KOHCMumyujioHanbHo20 murly, 00cmogipHoO binbuwy eenuyuHy O08XUHU, Macu ma Maowi noeepxHi mina, eucomu Had2pyOHUHHOI,
N106K0B0I, NM1e4080i aHMPONOMEeMPUYHUX MOYOK, obxeamig 2pyOHOI KIimKu, nonepedHux cepedHbo- i HUXHbO2PYOHO20, cazimasbHO20
cepedHbo2pyOHUHHO20 Oiamempis, Mixeepmiieo8oi gidcmaHi ma3a ma (i020 308HiWHbLOI KOH'toeamu. [JocmogipHO MeHWow y
sonelibonicmok Me3oMopghHO20 mury cmamypu 6yna mosuwuHa WKipHO-XUpoeoi ckrnadku rid sonamkoto. MoxHa 3pobumu 8UCHOBOK,
wo y mexax 00HO20 comamomurly 8i0byeaombCs 3Ha4yHi 3MiHU aHMPONOMempPUYHUX MOKa3HUKI8, 30Kpema momarbHUX po3Mipie
mina ma no3008XHix, MnornepeyHux, nepedHbo-3adHix poamipie mymnyba nid ennueoM iHMEeHCUBHUX HaBaHMaXeHb, SIKUX 3a3HaE OpaaHi3m
cyyacHuUx eoneliboricmok Me3oMopghHO20 comamomurty.

KniouoBi cnoBa: anWmpornomempisi, Me3omopghHuUli comamomuri, 8onelibonicmku, toHaybKul 8iK.

OCOBEHHOCTU TOTAJIbHBIX PASMEPOB TEJIA U AHTPOMTOMETPUYECKUX PASMEPOB TYNIOBULLA Y BOJIENEONIUCTOK
ME3OMOP®HOIO0 COMATOTUMNA

Capadgpunrok J1.A., domuHa J1.B., Xaemyp B.O., ®edoHiok J1.51., Xanuykas O.I1., CmegphaHeHko U.C.

OnipedeneHue KOHCMUMYYUOHAaMbHbIX Mapamempos, Mpucywux 8bICOKOK8anupuyupo8aHHbIM criopmcmMeHam omoenbHo20 8uda
criopma, Moxem 8bicCmyrnamb HaleXHbIM MPO2HOCMUYEeCKUM MapKepoM rpu npogedeHuu criopmueHo2o ombopa. Ho e nocredHee
8peMsi HeoCMopUMbIM (hakmoMm 518/19emcsi comamomuriono2udyeckas 0bycro8neHHocms omoesbHbIX Pa3Mepos, xapakmepusyowux
8HeWHee cmpoeHUe mera, U sucyepasbHbiX CMpyKmyp opaaHu3ma. Llens pabomsi - ycmaHosumb pasnuyusi aHmpornoMmempuyecKux
paamepos mexdy 8onelibonucmKamu 8bICOKO20 yPOBHS CMOPMUBHO20 Macmepcmea U HecropmcemMeHKamu, OMHOCAWUXMUCS K
me3omopghHoMmy comamomuny. Ha 6aze Hay4yHO-uccriedosamenbCKo20 UyeHmpa BuHHUUKO20 HayuoHarbHO20 MeOUUUHCKO20
yHusepcumema umeru H.U. lNupocosa Hamu bbi1o npogedeHo aHMpono-coMmamomurosiogudyeckoe uccredosaHue 127 eonelibonucmok
8bICOKO20 YPOBHS CrIOpMUBHO20 Macmepcmea HHoWwecko2o go3pacma (om 16 do 20 nem). CriopmugHbIl cmax 80 8cex criyqasix bbi
boree 3 nem. U3 6a3bi OaHHbIX HayyHO-UCCIed08amensCcko2o ueHmpa BUuHHUUKO20 HayuoHabHO20 MeOUUUHCKO20 yHUsepcumema
um. M.U. Mupozosa 6bino omobpaHo 140 npakmuyecku 300po8bix desyuwleKk aHa/l02u4Ho20 8o3pacma, KOmopble He 3aHUManuchb
criopmom. AHmporoMempu4yeckoe uamepeHue rnpogodusu no memody B.B. ByHaka (1941), comamomurionoeudyeckue uccriedosaHusi
- no pac4yemHol modughukayuu memoda Heath-Carter (1990). lNocne npogedeHHO20 comMamomunupo8aHusi ycmaHosusu, 4mo 29
gonelibonucmok u 33 desywKu, KOmMopble He 3aHUManUch CrIopPmMoM, npuHadnexanu K Me3oMOPGHOMY mury KOHcmumyuyuu. AHanus
rony4YeHHbIX pe3yrnbmamos npoesedeH 8 NUUeH3UOHHOM nakeme Statistica 5.5 ¢ ucnonb3oeaHuem Henapamempu4yeckux mMemodos
OUeHKU rnokasamerel. BbisienieHo y gonelibonucmok mMe3oMopgHO20 comamomuna Mo cpasHeHuto ¢ 0esywkKamu, KOmopble He
3aHuMalomcsi CropmoM Mmozo Xe KOHCmUmyyuoHasnbHo20 muna, 00cmogepHo 6onbwyto 8enuqyuHy OnuHbl, Macchl U naowadu
rnosepxHocmu merna, 8bicomsl Had2pyOuHHOU, 1106K080U, nae4yesol aHMPONoOMempUYECKUX moyek, ob6xeamos epyOHOU Kremku,
ronepeyYHbIx cpedHe- U HUXHeepyOHo20, caeummarbHO20 cpedHeepyduHHO20 Auamempos, MexeepmernbHoU ducmaHyuu masa u e2o
8HeWwHel KOHblo2ambl. [Jocmo8epHO MeHbwe y 8051eliborucmoKk Me3oMopghHO20 muna menocioXeHus bbina monujuHa KOXHO-
JKupoeou cknadku nod nonamkol. MoxHo cdenamb 8b1800, ymo 8 rpedenax 0OHO20 coMamomuria fpPoucxodsim 3Ha4umersibHble
U3MEeHeHUs1 aHmpOrnoMempu4YecKUx rnokasamernel, 8 4aCmHOCMU mMomaribHbIX pasmMepos mersia U npodosibHbIX, NOMepeYHbIX, nepedHe-
3a0Hux pasmepos mynosutya nod 8USHUEM UHMEHCUBHBIX Hag2Ppy30K, KOMOopPbIe UCTbIMbI8aem Op2aHu3M CO8PeMeHHbIX 801etiboIuCcmoK
Me30MOopghHO20 comMamomuna.

KnroueBble cnoBa: aHmponomempusi, ME30MOPGHbIU comamomurl, 80/1el60nuCmKuU, toHOWeCcKUl e8o3pacm.
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