2015

=

Somatic aspects of sports championship in taeckwon-do ITF

Jagiello Wladyslaw?, Kozina Zh.L.?, Jagiello Marinal

YUniversity of Physical Education and Sport, Gdansk, Poland
’Kharkov National Pedagogical University, Ukraine

Abstract:

The purpose of the study is to answer
a basic question: which somatic
characteristics of taekwon-do ITF
athletes correlate the most with their
sports level and experience training.
Material: Representatives of the
Polish taekwon-do ITF national
team (n=21) took part in the study.
The subjects’ age was in the range
of 18.51-32.22 years (24.5+4.1),
and their training experience 8.4—
224 vyears (13.6+3,4). Results:
Measurements of 20 basic somatic
characteristics were taken. It was
determined that correlations with the
sports level and training experience
were non-homogeneous and diverse
due to the represented weight
category. Conclusions: correlations
of somatic indices with sports level
and training experience among
Polish representatives in taekwon-
do are heterogeneous and largely
dependent on weight category.

Arenno Bnagucnas, Ko3unHa X.J1., Arenno
MapuHa. ComaTuyeckme acnektbl crnop-
TUBHOro MacTtepcTBa B TaskBoHao ITF.
Llenb uccrnedosaHusi — YCTaHOBUTb, Kakue
M3 CcoMaTUYeCKMX MnokasaTerien BbICOKOKBa-
NMUUMPOBaHHbIX GOpLUOB B Havbonbluew
CTENEHN KOPPENVPYIOT CO CMOPTUBHBLIM YPOB-
HEM M TPEHUPOBOYHbIM CTaXXeM CcrnopTcme-
HOB. Mamepuan: B nccnegoBaHusix NPUHSW
yyacTve uyneHbl cHopHOn KoMaHabl MMomnblum
no TasksoHao ITF (n=21). Bospact myx4iuH
Haxoguncs B pauana3oHe 18,51-32,22 net
(24,5+4,1), a TpeHMPOBOYHbIN CcTax 8,4-22,4
nert (13,6+3,4). NMposegeHo nameperne 20 oc-
HOBHbIX COMaTU4YeCcKMX nokasatenen. Pesyisb-
mamu: YCTaHOBMNEHO, YTO MX B3aWMOCBSI3UN C
YPOBHEM CMOPTUBHOIO MacTepcTBa W TPeHu-
POBOYHbLIM CTaXEM CMOPTCMEHOB SBMSIKOTCS
HeoHOPOAHbIMU 1 AnddepeHLMpyoTCs Mo
BECOBbIM KaTeropusm. BbiBofbl: kKoppensumm
coMaTMyeckux nokasaTenei co CrnopTUBHLIM
YPOBHEM U OMbITOM 0ByYeHUsi CPpEAM NOMNBbCKUX
npeacTaBuUTENen TasKBOHAO HEOOHOPOAHbLI U
B 3HAYUTENbHOWN CTENEHN 3aBUCSIT OT BECOBOMN

Arenno BnapgucnaB, KosuHa X.J1.,
Arenno MapwuHa. ComaTu4Hi acnekTun
CNOPTMBHOI ManCTEPHOCTIi B TaeKBOH-
no ITF. Mema docnidxeHHs1 - BCTaHOBU-
TW, SIKi 3 COMaTUYHMX MOKa3HWUKIB BUCO-
KokBanigikoBaHux 6opuiB  HawbinbLLIOK
MIpOKO  KOpEentwTb 3i CNOPTUBHUM piB-
HEM i TpPeHyBanbHUM CTaXXeM CrnopTcMe-
HiB. Mamepian: Y [OCRiIAXEHHAX B3Snu
y4yacTb uneHu 36ipHoi komaHau [Monblui
3 TaekBoHAo ITF (n = 21). Bik 4yonosikis
3HaxoauBcsa B AianasoHi 18,51-32,22 po-
KiB (24,5 + 4,1), a TpeHyBanbHUI CTax
8,4-22,4 pokiB (13,6 + 3,4). NpoBeaeHo
BUMiptoBaHHsi 20 OCHOBHUX COMAaTUYHMX
NoKasHUKIB. Pesysibmamel: BctaHOBMEHO,
LLIO iX B3aEMO3B’5I3KY 3 PiBHEM CMOPTUBHOI
MaNCTEPHOCTI Ta TpeHyBallbHUM CTaXem
CMOPTCMEHIB € HeoAHOopiaHMMMU | ande-
PEHLIOIOTLCA MO BaroBUX KaTeropisix.
BucHoeku: kopensiuii comaTuyHnX nokas-
HUKIB 3i CMOPTMBHUM PiBHEM i O0CBIOOM
HaBYaHHSA cepen MOMbCbKUX MNpeacTas-
HWKIB TAEKBOHOO HEOOHOPIAHI | B 3HAYHIN

KaTeropuu.
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Introduction

Modern sport theorists and practitioners’ research
clearly indicates correlations between athletes’ somatic
composition and the represented by them sports discipline
(7,8, 11, 16].

In most cyclical disciplines of sport and team sports
games, morphological indicators constitute the basic
criterion for recruitment and selection. In many cases,
they define the efficiency of the competitive activity and,
what is directly connected with this, the level of sports
championship [1, 6, 10, 17].

However, the problem is much more complex in
speed-strength sports with a complicated coordination
structure and a large range of body weight. Tackwon-do
ITF undoubtedly meets these conditions [3, 18, 20].

Therefore, the purpose of the research is to answer a
basic question: which somatic characteristics of tackwon-
do ITF athletes correlate with the sports level and training
experience to the greatest extent.

Material and methods

The study involved tackwon-do ITF athletes (n=21).
Among them 14 were representatives of Poland in senior
category. The remaining subjects represented a high
sports level. The subjects’ age ranged between 18.51 and
32.22 years (24.5+4.1), body weight varied within 62.70—
100 kg (75.3+£10.3), and the body height 167.0-195 cm
(179.6£8.3). The sports level was determined on the basis
of experts’ opinions (coaches of the Polish national team
in Taeckwon-do ITF) by means of ranking.

The training experience varied between 8.4 and 22.4
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years (13.6+3.4) and was significantly varied (V%=24.8).
Anthropometric measurements were taken during the
Polish national team camp trainings (Spala — Central
Sport Centre, February 29-March 5, 2012) and during
Seniors and Juniors Polish Cup competitions (Klobuck,
2-4 February 2012).

Anthropometric measurements were taken in
accordance with the adopted rules [4], using standard
instruments. In addition, five indicators were calculated:
slenderness, Rohrer’s, Quetelet’s I1I. Manouvrier’s, and
the shoulder-pelvis index.

The total body fat in percentage from body weight
was calculated according to Brozek and Keks’s equation
[2]. The density of body, on the basis of measurements
of subcutaneous fat, was calculated by Piechaczek’s
anticipating equation [19]. Measurements of total of 20
basic somatic characteristics were made.

The results of the study were then subjected to basic
statistical analysis by calculating the arithmetic mean (X),
the standard deviation (£SD), the coefficient of variation
(V%) and the level of correlations (r).

Results

Correlations of somatic characteristics with training
experience (TE) and sports level (SL) among tackwon-do
athletes show a varied character (Tab. 1).

Taking into account mean value of all the correlations,
they are slightly higher in relation to the training experience
than to the sports level (0.439 and 0.370, respectively),
and they represent an average level. However, if to
consider weight categories. mean value of correlations
between somatic characteristics and the sports level is the
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Table 1

Correlations of somatic characteristics with the training experience (TE) and the sports level (SL) among taekwon-do
athletes, different weight categories

Weight categories
Somatic characteristics <63 kg, n=5 <71kg, n=6 <80 kg, n=6 ~80 kg, n=4
TE SL SL TE SL TE SL

body mass 0.137 -0.635 -0.357 | 0.131 -0.305 | -0.217 | 0.771 -0.636
body height -0.560 0.354 -0.307 | -0.138 0.256 | -0.375 0.607 -0.735
sitting body height 0.100 0.694 -0.322 | -0.174 | -0.352 | -0.131 0.608 -0.513
length of upper extremity -0.424 -0.150 -0.281 | -0.390 | -0.220 | -0.221 | -0.097 | -0.689
length of lower extremity -0.730 0.131 -0.715 | -0.561 0.721 -0.627 | -0.332 0.148
pelvic width 0.415 0.920 -0.236 | 0.298 0.298 0.202 0.875 -0.322
shoulders width -0.607 -0.009 -0.493 | -0.058 | -0.388 | 0.255 0.759 0.053
elbow width -0.161 0.446 -0.173 0.325 -0.100 | 0.217 | -0.143 0.775
knee width 0.741 0.394 0.440 0.202 | -0.077 | 0.749 0.409 0.408
forearm perimeter -0.564 -0.433 0.474 -0.217 0.731 -0.727 0.466 -0.078
shank perimeter 0.381 0.683 -0.333 | -0.652 | 0.420 | -0.802 | 0.199 0.366
body density -0.217 0.488 0377 | -0.060 | 0.770 | -0.216 | -0.664 0.610
fat % 0.217 -0.489 -0.374 | 0.063 -0.770 | 0.215 0.665 -0.610
active tissue % -0.217 0.489 0.374 | -0.063 0.770 | -0.215 | -0.665 0.610
body surface -0.588 0.310 -0.313 | -0.134 | 0.210 | -0.374 | 0.835 -0.727
slenderness index -0.551 0.366 -0.304 | -0.139 | 0.272 | -0.375 | -0.433 0.243
Rohrer’s index 0.531 -0.376 0.283 0.147 | -0.268 | 0.382 0.411 -0.233
BMI index 0.531 -0.379 0.286 0.146 | -0.277 | 0.380 0.545 -0.375
Manouvrier’s index -0.685 -0.430 0.294 0.199 0.624 | -0.213 | -.318 -0.293
Shoulder-pelvis index 0.732 0.630 0.707 0.553 0.640 -0.034 0.318 -0.812

greatest in the hyper-weight category (r=0.462) and the
light-weight one (r=0.440), and the weakest one in the
middle-weight category (r=0.232). Level of correlations
with the training experience is slightly higher. In hyper-
weight category it amounts to 0.506, in light-weight one
0.506, and it is the lowest in the middle-weight category
(r=0.372).

High level of correlations between somatic
characteristics with the sports level in the light-weight
category was recorded with reference to the pelvis width
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(r=0.92). In middle-weight category no correlations at
high level were noted. In heavy-weight category high
correlations of the sports level became apparent with
the shank perimeter (r= -0.80), knee width (r=0.75), and
forearm perimeter (r= -0.73). In hyper-weight category
4 correlations were revealed at a high level: with the
shoulder-pelvis index (r =-0.81), elbow width (r=0.78),
body height (r= -0.74) and body surface (r= -0.74). The
structure of correlations between somatic characteristics
and sports level is varied depending on the weight
category (Figure 1).
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The high level of correlations between somatic
characteristics and the training experience in the light-
weight category was revealed in relation to the knee
width (r=0.74) and the length of the lower extremity and
the shoulder-pelvis index (r=0.73). In the middle-weight
category, high correlations were reported with reference
to the length of the lower extremity (r= -0.72) and the
shoulder-pelvis index (r=0.71). In the heavyweight
category 5 correlations were revealed at a high level: with
the body density, and the directly related fat content and

the active body weight ( 0.77; and 0.77, respectively),
with the forearm perimeter (0.73) and the length of the
lower extremity (0.72). In hyper-weight category 4
correlations were recorded at a high level: with the pelvic
width index (r=0.88), the body surface (r=0.84), the body
mass (r=0.77) and the shoulders width (r=0.76).

The structure of correlations between somatic
characteristics and the training experience is again varied,
depending on weight categories (Figure 2).

Fig. 2. The structure of correlations between somatic characteristics and the training experience among highly quali-
fied taekwon-do ITF athletes.

Fig. 2. The structure of correlations between somatic characteristics and the training experience among highly
qualified taekwon-do ITF athletes.
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Discussion

The study results clearly indicate that the problem of
constitutional aspects of tackwon-do ITF athletes’ sports
championship is a complex scientific issue. In research on
Polish male and female representatives in wrestling [12,
13], the authors state that with an increase in body mass
also the number and the level of correlations between
somatic characteristics and the sports level and training
experience increases. Just as in this study, a slightly higher
level of correlations is observed with training experience
than with the sports level.

A study of Polish representatives in modern pentathlon
[9] showed that among women anthropometric indices
correlate with the training experience to a greater extent
than with sports level. On the other hand, males’ sports
level is more closely associated with their somatic
composition.

An interesting study was conducted with a group of
women practicing fencing [5]. A high correlation between
body composition and the sports experience was reported
only in relation to one somatic index —Manouvrier’s
index. As to sports level, correlations at high level were
revealed with three somatic characteristics: body weight,
forearm perimeter and upper extremity length.

The study, which was conducted at the European
Championships in tennis [14] revealed an important
trend. Along with increase in tennis players’ sports level,
a reduction in the athletes’ body massiveness indices was
reported. Hence, the authors conclude that tennis players’
slim body build can predispose them to achieving better
sports results. Also study of Polish tennis representatives
[6] showed that somatic indices have larger impact
on men’s sports level than on women’s. A correlation
between tennis players’ body composition and their
training experience is high with reference to two indices:
elbow width and forearm perimeter. Only knee width
highly correlates with their sports level. Among men only
pelvis width correlates with training experience at high
level. In turn, as many as six indices correlate with sports
level: body height, upper extremity length, forearm and
shank perimeter, body weight and its surface. The authors
conclude that the structure of the correlations between
somatic indices and sports level and training experience
in tennis has a dimorphic character.
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Taking into account overall index of correlation of
somatic characteristics among Polish representatives
in tackwon-do ITF with their training experience and
sport level, as in most of analysed researches, a higher
correlation was noted with the training experience than
with sports level. In all analysed weight categories, mean
value of correlations of somatic characteristics with sports
level was lower than in relation to training experience.

Shank perimeter highly correlates with sports level
in all weight categories (apart from the hyper-weight
one) —mean value of correlation index for all categories
amounts to 0.63, just as shoulder-pelvis index (apart from
the heavyweight category) — 0.51.

High correlation with training experience was reported
for lower extremity length (apart from the hyper-weight
category) — the mean value of the correlation index was
0.62, for the shoulder-pelvis index (apart from the hyper-
weight category) — the mean value of the correlation
index was 0.60; for the shoulder width (apart from the
heavyweight category) and for the forearm perimeter —
the mean value of the correlation index was 0.56.

The results of the conducted studies and literature
analysis give grounds to believe that the problem of
somatic aspects of sports championship is a very complex
and ambiguous issue. A sport discipline (the nature
of effort) and the weight categories, in which a bout
takes place has an impact on the structure and level of
correlations.

Conclusions

1. Correlations of somatic indices with sports level
and training experience among Polish representatives in
taeckwon-do are heterogeneous and largely dependent on
weight category.

2. Shank perimeter (apart from the hyper-weight
category) and shoulder-pelvic index (apart from the heavy
weight category) highly correlate with sports level in all
weight categories.

3. Lower extremity length (apart from hyper-weight
category), shoulder-pelvis index (apart from hyper-
weight category), shoulder width (apart from heavy
weight category) and forearm perimeter highly correlate
with training experience.



K 2015

References

1. Baxter-Jones ADG, Helms P, Maffulli N, Baines-Preece JC. Growth and development of male gymnasts, swimmers, soccer and
tennis players: a longitudinal stady. Annals of Human Biology, 1995;5:381-394.

2. Brozek J, Keys A. The evaluation of leanness fatness in man. Norm and interrelationships. Brit. J. Nutr. 1949;5:194-206.

3. Bujak Z. Physical development and physical fitness of people practice taekwon-do. Warsaw; 2000.

4. Drozdowski Z. Anthropometry in physical education. Textbooks, 1998;24:54-60.

5. Jagielto M, Jagiello W. Somatic Aspects of Sports Mastery in Female Competitors of the Polish National Fencing Team.
Pedagogics, psychology, medical-biological problems of physical training and sports. 2008;7:160-162.

6. Jagietto M, Jagietto W. Constitutional aspects of sports mastery in tennis. Physical education of students, 2009;1:73-76.

7. Jagietto W. Differentiation of the body build in judo competitors of the men’s Polish national team. Archives of Budo,
2013;9(2):117-123.

8. Jagietto W, Jagielto M. Internal proportions of body build of the Polish representatives in tennis. Pedagogics, psychology, medical-
biological problems of physical training and sports. 2006;5:141-145.

9. Jagietto W, Jagietto M. Constitutional aspects of sports mastery in modern pentathlon Pedagogics, psychology, medical-biological
problems of physical training and sports. 2009;11:154-157.

10.Jagietto W, Jagietto M, Kozina ZhL. Type of structure of men body engaged baseball. Physical education of students, 2012;6:140-
143.

11.Jagietto W., Kalina R., Korobielnikow G. Morphological diversification of female judo athletes. Archives of Budo, 2007, Vol.
3:27-34.

12.Jagietto W, Kruszewski A. Somatic aspects of sports mastery of Polish representatives in wrestling. Pedagogics, psychology,
medical-biological problems of physical training and sports. 2008;7:160-162.

13.Jagietto W, Kruszewski A. Morphological Diversification of Competitors Training Greko-Roman Style of Wrestling. Archives of
Budo, 2009;5:147-153.

14.Jagietto M, Tkaczuk W, Jagietto W. Somatic aspects of sports mastery female tennis players. Physical training of students of
creative specialties. 2003;2:3-10.

15.Jagietto W, Wotowicz J. Body Composition in Junior Polish Representatives in Judo. Pedagogics, psychology, medical-biological
problems of physical training and sports. 2009;12:196-201.

16.Leake CN, Carter JE. Comparison of body composition and somatotype of trained female triathletes. Journal of Sports Sciences,
1991;9(2):125-135.

17.Litwiniuk S. Taekwon-do ITF as a form of physical activity and sport discipline. Biala Podlaska: IWFiS; 2000.

18.Piechaczek H. Determination of total fat densitometry and anthropometric methods. Materials and work Anthropological,
1975;89:3-48.

19.Saczuk J, Wilczewski A. Assessing body composition taekwondo athletes. Warsaw; 2002.

UHcbopmauusa o6 aBTopax: Information about the authors:

Arenno Bnagucnas; a.H. PBuC, npod.; http://orcid.org/0000- Jagiello Wiladyslaw; http://orcid.org/0000-0001-7417-4749;
0001-7417-4749; wjagiello1@wp.pl; YHnBepcuteT uanyecko- wjagiello1@wp.pl; Gdansk University of Physical Education
ro BOCnuTaHus u crnopta um. Angxes CHageukoro; Yn. Becka and Sport; ul. Wiejska 1, 80-336 Gdansk, Poland.
1, 80-336, maHbCk, MonbLua.

Kozina Zh.L; http://orcid.org/0000-0001-5588-4825;
KosuHa XKanHeta JleonupgoBHa; a.H. ®BuC, npod.; http:// Zhanneta.kozina@gmail.com; Kharkov National Pedagogical
orcid.org/0000-0001-5588-4825; Zhanneta.kozina@gmail. University; Artema str. 29, Kharkov, 61002, Ukraine.
com; XapbKOBCKWUMA HaLMOHamNbHbIA MNeaarormyecknii yHuBep-
cuteT umenn .C. Ckosopogpl; yn. ApTema, 29, . Xapbkos, Jagiello Marina; http://orcid.org/0000-0001-5591-4537;
61002, YkpanHa. wjagiello1@wp.pl; Gdansk University of Physical Education

and Sport; ul. Wiejska 1, 80-336 Gdansk, Poland.
Arenno  MapwmHa;  http://orcid.org/0000-0001-5591-4537;
wjagiello1@wp.pl; YHuBepcuTeT @ur3n4eckoro BOCNUTaHUSA
n cnopta um. AHgxess CHsigeukoro; Yn. Becka 1, 80-336,
[paHbCek, Monbla.

Hurupyiite 31y crarbio kak: Sremno Bragucnas, Kozuna Cite this article as: Jagiello Wladyslaw, Kozina Zh.L.,
XKJIL., Sremno Mapuna. ComaTndecKue acreKThl CIOPTHB- Jagiello Marina. Somatic aspects of sports championship in
Horo mactepctBa B TadkBoHIO ITF // dusnveckoe Bocmu- tackwon-do ITF. Physical education of students, 2015;4:51-
Tanue ctygeHTtos. — 2015. — Ne 4 — C. 51-55. http://dx.doi. 55. http://dx.doi.org/10.15561/20755279.2015.0408
org/10.15561/20755279.2015.0408

DJeKTpOHHAs BEpPCHsl 9TOW CTAThH SIBISCTCS IOJTHON M MOXET OBITh The electronic version of this article is the complete one and can be
HalizieHa Ha caiire: http://www.sportpedu.org.ua/html/arhive.html found online at: http://www.sportpedu.org.ua/html/arhive-e.html

910 crarest OTkpbiTOoro JlocTyna pacnpocTpaHseTcs Moj TepMHUHA- This is an Open Access article distributed under the terms of the
mu Creative Commons Attribution License, koTopast pa3pemiaer He- Creative Commons Attribution License, which permits unrestricted
OTrpaHMYEHHOE MCIOJIb30BAaHUE, PACTIPOCTPAHEHHE U KOMHMPOBAHHE use, distribution, and reproduction in any medium, provided the
JIOOBIMHU CPEICTBAMHM, OOECTICUMBAIOIIMMHU JIOJDKHOE IIUTHPOBAHUE original work is properly cited (http://creativecommons.org/licenses/
ool opurunHamsHOU cTaThu (http://creativecommons.org/licenses/ by/3.0/deed.en).

by/3.0/deed.ru).

Jlara noctyrmrenus B pepakiuio: 18.08.2015 Received: 18.08.2015

[Mpunsra: 26.08.2015; Onyonukosana: 30.08.2015 Accepted: 26.08.2015; Published: 30.08.2015

55





