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Adnotacja. Artykut poswigcono badaniu danych antropometrycznych elitarnej zawodniczki karate — mistrzyni
Igrzysk olimpijskich niestyszacych. Celem naszego badania byto poréwnanie somatotypu elitarnej zawodniczki karate
ze $rednimi warto$ciami przedstawionymi w literaturze naukowej. W badaniu uczestniczyta dwukrotna mistrzyni
Igrzysk olimpijskich niestyszacych (wiek 32 lata, masa ciata — 61 kg, dtugos¢ ciala — 170 cm). Stwierdzono, ze
zawodniczka ma ektomorficzny somatotyp, nietypowy dla karate (0,5 — 2,1 — 4,0). Otrzymane dane uzupetniajg te,
ktore sa juz w zrodtach naukowych i1 ujawniaja wczesniej niezbadane cechy. Poniewaz elitarni sportowcy czesto
znajduja si¢ w ogonach normalnego rozkladu Gaussa, dane na ich temat sg niezwykle cenne dla selekcji sportowej,
modelowania i budowania procesu treningowego.
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Abstract. The article is devoted to the study of the anthropometric data of an clite female karateka — champion
of the Olympic Games. The aim of our study was to compare the somatotype of an elite female athlete in karate with
the average values presented in the scientific literature. The study involved a two-time deaflympic champion (age 32 years
old, weight — 61 kg, height 170 cm). It was revealed that the female athlete has an ectomorphic somatotype atypical for
karate (0.5 — 2.1 — 4.0). The data obtained complement those that already exist in scientific sources and reveal previously
unexplored characteristics. Since elite athletes are often located in the tails of the Gaussian distribution, data about them
is extremely valuable for sports selection, modeling, and construction of the training process.
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AnoTanisi. CTaTTs NpHCBsUCHA BUBYCHHIO aHTPOTIOMETPUYHUX JAHHUX EIITHOI KapaTHCTKH — YyeMmioHkn Jledumimriii-
CBKHX irop. MeToro HaIoro AOCIiKEHHS OyiI0 MOPIBHAHHS COMATOTHITY €IITHO CIIOPTCMEHKH 3 Kapare i3 cepeHiMH 3Ha-
YEHHSIMHM, MIPEJICTABICHUMHU B HAyKOBIM JiiTeparypi. Y nociijpkeHHi Opana yyacTh ABOpa3oBa JequiiMIilichbka YeMITIOHKa
(Bik 32 pokn, Maca Tina — 61 kr, ToBxkuHA Tina — 170 cM). Busineno, mo cioprcMenka Mae eToMOp(hHUI COMATOTHII, HETH-
moBuit s kapare (0,5 — 2,1 —4,0). OTpumani JaHi TOTIOBHIOIOTH Ti, IO BKE € B HAYKOBHX JPKeperiax, i BUABIAIOTH PaHilIe
HE BUBYCHI XapakTepuCTUKU. OCKIIBKH €JIITHI CIIOPTCMEHH 9aCTO 3HAXOSTHCS B XBOCTaX HOPMAaJIbHOTO po3noaity ['ayca,
JIaHi PO HUX HAJA3BUYAIHO IIHHI JUTS CIIOPTHBHOTO BiIOOPY, MOJIETIOBAHHS Ta MOOYI0BH TPEHYBAJILHOTO MPOIIECY.

Kuro4oBi c10Ba: comaroTur, comarofiarpama, ekromopd, Mezomopd, eamoMopd, eTiTHa CIIOPTCMEHKA.

Introduction. Karate is a martial art in which athletes compete in different weight categories. Athletes with
certain anthropometric and physiological characteristics will have an advantage over others. According to researchers
(Blerim, 2017), the morphological status of an athlete is genetically determined and the somatotype in one sport
is relatively homogeneous. Thus, anthropometric characteristics can be a selection factor in karate (Sterkowicz-
Przybycien, 2010). Therefore, assessing the anthropometric and physiological characteristics of elite athletes can
help coaches and identify talents at different stages of athletic development (Nikookheslat, 2016, Tykhorskyi, 2018).

Several publications were devoted to the description of anthropometric characteristics (Sanchez-Puccini, 2014,
Sterkowicz-Przybycien, 2010), Koropanovski, 2013), somatotype (Pieter, 2008) of karatekas of different levels,
the level of development of physical qualities (Koropanovski, 2013), as well as the correlation interdependence
between these indicators (Marinho, 2016). So, for example, it was revealed that in the kumite discipline there are more
endomorphs and in kata there are more mesomorphs. Researchers (Koropanovski, 2013, Sterkowicz-Przybycien,
2010), note that among elite athletes, athletes with longer legs prevail compared to athletes of the average level.

High performance in sports requires the development of special physiological qualities, and qualified karatekas
must have a high level of preparation for successful performances in competitions (Nikookheslat, 2016). After all,
karate fighting involves high-intensity actions in a constantly changing situation, such as striking and defensive
techniques, explosive lunges and retreats, which requires the development of both speed of movement and endurance
(Ianchuk, Tykhorskyi, Petrenko, 2020). So, the data of scientific literary sources show that elite karatekas are
“drier”, that is, they have a lower percentage of fat in comparison with karate-dischargers. For example, highly
skilled male karatekas have a percentage of body fat = 7,5-16,8% (Nikookheslat, 2016).

According to researchers, somatotypes have been studied since the time of ancient Greece (460-377 BC). The
modern classification is Sheldon’s classification (1940), which divides somatotypes into Ectomorphic, Mesomorphic
and Endomorphic. On the basis of this classification, the Heath-Carter system was developed, thanks to which
a person’s somatotype can be determined using special formulas. The advantage of using this technique is its ease
of'use, it does not require expensive equipment, as well as its prevalence and popularity, which allows us to compare
the results obtained by different scientists around the world.

In literary sources, there are discussions about the decisive role of physique in successful performances of athletes,
however, the fact of its influence on the result (along with the training process, nutrition, psychological preparation,
etc.) remains indisputable.

In the study of anthropometric indicators in karate, athletes are often involved from beginners to international athletes.
However, as far as karate is concerned, we did not find any works in which athletes — world champions or deaflympic
champions would participate. Since such achievements are rare, studies of individual anthropometric data of such athletes
can be useful for revealing additional aspects of sports training, and possibly refuting the previous conclusions.

Purpose of the study: to determine the anthropometric data and somatotype of an elite athlete in karate and compare
them with the average values presented in the scientific literature.

Materials and methods. The study involved an elite karateka — two-time champion of the Deaflympic Games.
Age — 32 years old, weight category up to 61 kg.

Body weight was measured on a Beurer BG 17 electronic balance with a measurement accuracy of up to 100 grams.
Body length was measured using an RPV-2000 vertical height chart with a measurement accuracy of 1 mm. Based on
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the data obtained, BMI was calculated. To determine the thickness Table 1
of the subcutaneous fat folds, an electronic callipometer was Anthropometric indicators
used with an error of no more than 0.2 mm. The circumference ¢f the two-time deaflympic karate champion

of the shoulder and lower leg was measured using a centimeter

tape, the measurement accuracy was up to 1 mm. Joint widths were Age, years 32
measured using a Rosscraft Campbell-type bone width callipometer, Body length, cm 174,0
with an accuracy of 1 mm. Body weight. k 61.0

The Heath-Carter method (Heath, Carter, 1967) was used to ody weight, kg ’
determine the somatotype (level of endomorphism, mesomorphism, BML, kg x cm? 20,1
ectomorphia) of the athlete. Ten anthropometric parameters were 3
measured to calculate the somatotype: length and body weight, Subcutancous fat folds:
thickness of subcutaneous fat folds on the triceps, scapula, abdomen Triceps, mm 2,0
and lower leg, shoulder and lower leg circumference, and the width
of the knee and elbow joints. The Heath-Carter equation (1967) S 20
was used to determine the somatotype. Belly, mm 3,0

Results. The data obtained in the course of this study of the two- Shin, mm 2,0
time deaflympic champion is presented in table 1. .

The results obtained indicate a low level of endomorphism — Shoulder circumference, cm 28,0
0.5 points, a low level of mesomorphism — 2,1 points Shin circumference, cm 29,0
and an average level of ectomorphia — 4,0 points. End hic level. point 05

Discussion. To the best of our knowledge, there hasn't been ndomorpiie ‘ever, ponts >
any research done on the Olympic Games winners. The purpose Mesomorphic level, points 2,1
of this work was to find the anthropometric characteristics Ectomorphy level, points 40

of the deaflympic champion and compare them with the averaged
data of literary sources that describe the contingent from beginners
to highly qualified representatives of martial arts. Investigating the anthropometric characteristics of an elite karateka,
a somatotype not typical for this sport in particular, and for martial arts in general, was revealed. The karateka who took
part in the study is an ectomorph. In karate, the most common somatotypes are meso-endomorphs, endo-mesomorphs,
and ecto-mesomorphs. The athlete has a body mass index of 20,1 kgxcm?, which is normal.

Analyzing the data from literary sources (Gloc, Plewa, & Nowak, 2012), a summary table was created that
displays the anthropometric characteristics of karate fighters (Sanchez-Puccini, Koropanovski, 2013, Sterkowicz-
Przybycien, 2010, Rakovi¢, 2015), tackwondo fighters (Pieter, 2008), aikidoka (Bernacikova, 2014), (see table 2),
and also built Heath-Carter somatochart, for visual comparison of somatotypes (see figure 1).

Table 2
Comparison of the studied anthropometric characteristics among representatives of martial arts
I;i;f:l;y Kind of sport | n Level Gender | Body height Body mass BMI Endo | Meso | Ecto
[13] Karate 19 Elite M 167,4+9,3 65,4+12 U/N 40 | 42 | 2,1
7] Karate kumite | 19 Veterans M 181,0+8,0 77,6+10,9 23,542,1 U/N | UN | UN
Karate kata 12 Veterans M 174,1+5.,5 70,5+5,0 23,2+1,8 U/N | UN | UN
Elite M 165,9+12,8 53,8+ 13,4 U/N 2,0 3,7 | 2,7
[10] Taekwondo -
Elite w 160,8 + 10,4 50,5+10,4 U/N 34 | 24 | 24
[14] Karate 14 | International M 179+0,05 86,1+8,25 U/N 3,7 58 1,3
Karate 16 National M 180+0,07 81,4+11,99 U/N 3,5 50 | 2,0
Mixed .
(8] martial arts 8 Elite M 1775 82,1+9,6 UN 2,9 6,4 1,9
Karatekas 50 U/N 3,1 4.2 2,9
2] M 173,8+5,13 67,2+8,3 22,1+£2,6
Not athletes 50 U/N 3,4 5,0 2,7
[9] Karate 40 Elite M 177,9+6,2 72,8+9,98 2324236 | UN | UN | U/N
3 Tackwondo | 32| Juniors M 161,8+12,7 51,1=11,1 UN 34 | 42 | 36
30 Juniors W 158,2+9,14 46,8+8,51 U/N 3,7 32 3,7
[15] Athletes 250 U/N Mix 168,8+5,63 60,4+5,53 U/N 29 | 47 39
Not athletes | 250 U/N Mix 168,3+5,59 58,43+6,48 U/N 4,9 34 33
Aikido 33 Newbies M 2,0 49 2,6
[1] Aikido 33 | Middle level M 178,1+8,1 81,2+10,1 25,6+2,7 4,1 5,9 1,6
Aikido 33 High level M 3,8 6,3 1,4
[11] Karate 12 w 169,6+4,8 64,3+7,1 U/N 3,1 3,7 2.4

Note: U/ N — Unknown
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Fig. 1. Somatotype of representatives of martial arts
Note: *— The athlete who took part in our study, 1 — Elite karate athletes (Sanchez-Puccini, 2014); 2-M — Elite male taeckwondo
athletes (Pieter; 2008); 2-F — Elite female taekwondo athletes (Pieter, 2008); 3-N — National level karate athletes (Sterkowicz-
Przybycien, 2010),; 3-1 — International level karate athletes (Sterkowicz-Przybycien, 2010); 4 — Highly qualified representatives
of MMA (Marinho, 2016); 5— Karate athletes (Marinho, 2016); 6-M—Junior Taekwondo athletes, men (Cular, 2013); 6-F —Junior
Taekwondo athletes, women (Cular, 2013); 7 — Athletes (Sukanta, 2014); 8-B — Aikidoka beginners, men (Bernacikova, 2014);
8-S — Qualified Aikidoka, men (Bernacikova, 2014); 8-HS — Highly skilled aikidoka, men (Bernacikova, 2014).

Inastudy by Sanchez-Puccini, M.B et. al. (2014), in which 19 male karatekas took part, it was found that the height
of the athletes was 167,4+9,3 cm, body weight was 65,4+12 kg, and the somatotype, according to the Heath-Carter
classification it was (4,0-4,2-2,1) for the levels of endomorphism, mesomorphism and ectomorphy, respectively.
Comparing these results with those obtained by us, it can be seen that the studied athlete, having a higher height,
weighs less than the participants in this study do.

N. Koropanovski with colleagues investigated the differences in anthropometric characteristics and indicators
of physical development of karatekas in the disciplines of kata and kumite (Koropanovski, 2013). According to
the researchers, kumite karatekas with longer lower limbs have an advantage, and kata athletes have 6-7 better
stretch. Kumite athletes are generally endomorphic, while kata athletes are mesomorphic. The karateka who
took part in our study confirms the thesis regarding the length of the legs, and having an ectomorphic physique
complements the data on kumite athletes.

Comparing the somatotypes of young karate and tackwondo women, W. Pieter came to the conclusion that karate
women are more endomorphic than tackwondo women (Pieter, 2008). The data of the tackwondo athletes who
took part in the study, according to the Heath-Carter classification — 2,88+0,69-3,24+1,03-3,41%1,01 for the level
of endomorphism, mesomorphism and ectomorphia, respectively.

According to K.L. Sterkowicz-Przybycien, karatekas who prefer punching techniques are more mesomorphic
than those who prefer kicking techniques. The same is true for boxing (Vedat, 2020), where female athletes generally
have a mesomorphic physique (5-5-1) for endomorphic, mesomorphic and ectomorphic components, respectively.
The karateka who took part in our study prefers kicks and is an ectomorph, which confirms the data given in
the study of K. L. Sterkowicz-Przybycien (2010).

It is very important for athletes in martial arts to have high speed for striking and timely application of defense
techniques. It was revealed that the mesomorphic component closely correlates with the strength of the upper
limbs. There is also a negative correlation between isometric trunk strength and the level of endomorphism in
martial arts athletes, and the level of fat is negatively correlated with strength of the lower limbs and strength
endurance (Marinho, 2016). Highly qualified karate athletes must have a high level of physical fitness for successful
performances in competitions. High performance athletes require specific physical characteristics, understanding
of which can help sports scientists and coaches develop training strategies (Nikookheslat, 2016).

A positive correlation was found between the explosive strength of the legs and the % of muscle mass, lean
body mass by the level of ectomorphy and mesomorphism, as well as a negative correlation between the explosive
strength of the legs, body weight, height and the level of endomorphia (Sukanta, 2014). Considering the fact that
with an increase in sportsmanship, the level of subcutaneous fat tends to decrease, our data complement previous
studies in the aspect of the training process of elite athletes.

When studying the experience of other martial arts, in particular tackwondo, it was found that elite athletes have
a lower level of fat compared to middle class athletes. For successful kick techniques, athletes must have a high
level of ectomorphic component, however, many successful tackwondo athletes are characterized by a mesomorphic
body type. It is noted that representatives of martial arts often have a similar physique (Cular, 2013). According to
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studies, tackwondo women have a balanced ectomorphic physique in 28% of cases, a central somatotype in 25%
of cases and a meso-ectomorphic physique in 15% of cases.

As for athletes in aikido, according to studies (Bernacikova, 2014), the endo-mesomorphic body type is typical
here. However, the authors point out that there are many factors that influence the variation in somatotypes, such as
gender, age, training experience, and skill level.

Conclusions. Based on the study of these scientific sources, we came to the conclusion that the majority
of martial arts representatives are at the top of the somatochart and have a high mesomorphic component. The
studied karateka, being a deaflympic champion, has anthropometric characteristics that are not typical for this kind
of sport, namely, she has a pronounced ectomorphic somatotype (0.5-2.1—4.0). Even in one sport, anthropometric
characteristics may not be homogeneous. Studying the experience of elite athletes complements already known data
and reveals previously unexplored characteristics. Since elite athletes are often found in the tails of the Gaussian
distribution, data about them is extremely valuable for sports selection, modeling, and building the training process.

Bibliography:

1. Bernacikova M., Reguli Z., Kumstat M. Somatotypes of different levels in czech aikidokas. 7¢th international scientific
conference on kinesiology. 2014. P. 77.

2. Blerim s. et al. Differences in anthropometrics characteristics, somatotype and motor skill in karate and non-athletes.
EBSCO Publishing Inc., Current Abstracts ebscohost.com. 2017. P. 108-112.

3. Cular D. et al. Somatotype of young tackwondo competitors. Research in Physical Education, Sport & Health. 2013. T. 2.
C. 12-22.

4. Gloc D., Plewa M., Nowak Z. The effects of kyokushin karate training on the anthropometry and body composition of
advanced female and male practitioners. Journal of Combat Sports and Martial Arts. 2012. T. 1. Ne 2. P. 63-71.

5. Heath B. H., Carter J. E. L. A modified somatotype method. American journal of physical anthropology. 1967. T. 27.
Ne 1. P. 57-74.

6. Tlanchuk K., Tykhorskyi O., Petrenko I. Analysis of attack techniques of highly skilled female karatekas with hearing
hearing impairments. Slobozhanskyi herald of science and sport. 2020. T. 8. Ne 2. P. 64-72.

7. Koropanovski N. et al. Anthropometric and physical performance profiles of elite karate kumite and kata competitors.
Journal of human kinetics. 2011. T. 30. P. 107-121.

8. Marinho B. F. et al. Body composition, somatotype, and physical fitness of mixed martial arts athletes. Sport Sciences for
Health. 2016. T. 12. Ne 2. P. 157-165.

9. Nikookheslat S. D. et al. Physical and Physiological Profile of Elite Iranian Karate Athletes. International Journal of
Applied Exercise Physiology. 2016. T. 5. Ne 4. P. 35-44.

10. Pieter W. Body build of elite tackwondo athletes. Acta Kinesiologiae Universitatis Tartuensis. 2008. T. 13. P. 99-106.

11. Pieter W., Bercades L. T. Somatotypes of national elite combative sport athletes. Brazilian Journal of Biomotricity.
2009. T. 3. Ne 1. P. 21-30.

12. Rakovi¢ A. et al. Analysis of the elite athletes’ somatotypes. Acta Kinesiologica. 2015. T. 9. Ne 1. P. 47-53.

13. Sanchez-Puccini M. B. et al. Anthropometric and physical fitness characterization of male elite karate athletes. Int.
J. Morphol. 2014. T. 32. Ne 3. P. 1026-1031.

14. Sterkowicz-Przybycien K. L. Body composition and somatotype of the top of polish male karate contestants. Biology of
Sport. 2010. T. 27. Ne 3. P. 195-201.

15. Sukanta S. Somatotype, Body Composition and Explosive Power of Athlete and Non-Athlete. LASE Journal for sport
scientists and sport experts/specialists. 2014. P. 28.

16. Tykhorskyi O. et al. Analysis of the morphological changes in beginning bodybuilders due to resistance training. Journal
of Physical Education and Sport. 2018. T. 18. P. 382-386.

17. Vedat A. The study of the body mass index and somatotype of an elite female boxer. Prime Journal of Social Science.
2020 T. 7(6). 1538-1540.

References:

1. Bernacikova, M., Reguli, Z., & Kumstat, M. (2014). Somatotypes of different levels in czech aikidokas. In 7th international
scientific conference on kinesiology (p. 77).

2. Blerim, S., Zarko, K., Visar, G., Agron, A., & Egzon, S. (2017). Differences in anthropometrics characteristics, somatotype
and motor skill in karate and non-athletes. Indexed in: LICENSE AGREEMENT, 3.22. 12. EBSCO Publishing Inc., Current
Abstracts ebscohost. com, 108.

3. Cular, D., Mili¢, M., Pavlinovi¢, A. B., Kati¢, R., Kuva¢ié, G., & Vrdoljak, J. (2013). Somatotype of young tackwondo
competitors. Research in Physical Education, Sport & Health, 2(2).

4. Gloc, D., Plewa, M., & Nowak, Z. (2012). The effects of kyokushin karate training on the anthropometry and body
composition of advanced female and male practitioners. Journal of Combat Sports and Martial Arts, 1(2), 63-71.

5. Heath B. H, Carter J. E. L. A modified somatotype method. American Journal of Physical Anthropology 1967; (27): 57-74.

6. Tlanchuk, K., Tykhorskyi, O., & Petrenko, I. (2020). Analysis of attack techniques of highly skilled female karatekas with
hearing hearing impairments. Slobozhanskyi herald of science and sport, 8(2), 64—72.

7. Koropanovski, N., Berjan, B., Bozic, P., Pazin, N., Sanader, A., Jovanovic, S., & Jaric, S. (2011). Anthropometric and
physical performance profiles of elite karate kumite and kata competitors. Journal of human kinetics, 30(2011), 107-114.

8. Marinho, B. F., Follmer, B., Esteves, J. V. D. C., & Andreato, L. V. (2016). Body composition, somatotype, and physical
fitness of mixed martial arts athletes. Sport Sciences for Health, 12(2), 157-165.

© Knowledge, Education, Law, Management 131



ISSN 2353-8406 Knowledge, Education, Law, Management 2021 Ne 3 (39), vol. 2

10.
11.

12.

13.

14.

15.

16.

17.

132

Nikookheslat, S. D., Faraji, H., Fatollahi, S., & Alizadeh, M. (2016). Physical and Physiological Profile of Elite Iranian
Karate Athletes. International Journal of Applied Exercise Physiology, 5(4).

Pieter, W. (2008). Body build of elite tackwondo athletes. Acta Kinesiologiae Universitatis Tartuensis, 13, 99-106.

Pieter, W., & Bercades, L. T. (2009). Somatotypes of national elite combative sport athletes. Brazilian Journal of
Biomotricity, 3(1), 21-30.

Rakovi¢, A., Savanovi¢, V., Stankovié, D., Pavlovié, R., Simeonov, A., & Petkovié, E. (2015). Analysis of the elite athletes’
somatotypes. Acta Kinesiologica, 9(1), 47-53.

Sanchez-Puccini, M. B., Argothy-Bucheli, R. E., Meneses-Echavez, J. F., Lopez-Alban, C. A., & Ramirez-Vélez, R. (2014).
Anthropometric and physical fitness characterization of male elite karate athletes. Int. J. Morphol, 32(3), 1026-31.
Sterkowicz-Przybycien, K. L. (2010). Body composition and somatotype of the top of polish male karate contestants.
Biology of Sport, 27(3).

Sukanta, S. (2014). Somatotype, Body Composition and Explosive Power of Athlete and Non-Athlete. LASE Journal of
Sport Science, 5(1), 26-34.

Tykhorskyi, O., Dzhym, V., Galashko, M., & Dzhym, E. (2018). Analysis of the morphological changes in beginning
bodybuilders due to resistance training. Journal of Physical Education and Sport, 18, 382-386.

Vedat A. (2020). The study of the body mass index and somatotype of an elite female boxer. Prime Journal of Social
Science, 7(6): 1538—40.

© Knowledge, Education, Law, Management



