
INTRODUCTION
Taekwondo belongs to poly-structural contact

combat sports that are dominated by open or semi-
open movement structures which are performed in
variable conditions. It can be said that taekwondo
is an individual sport in which movements are
practiced in advance (attack-counter attack), but
their performance depends on the opponent’s reac-
tions. High automatization of movements which
requires a competitor to react as quickly as possi-
ble in certain situation is essential for achieving
top results. 

The somatotype is a convenient shorthand
descriptor of overall physique in terms of body
shape and composition independent of body size.
Because of its uniqueness, somatotyping has been
used to study many aspects of exercise, sports
sciences and human biology, which may be
important in identifying talented young athletes for
particular sports (Carter, Ackland, Kerr, & Stapff,
2005).

The application of new Somatotype Ver.1.2.5.
software package according to Goulding (2010)

has caused investigations on somatotype of differ-
ent athletes and populations to evoke greater inter-
est and become more attractive to many scientists
because the programme uses certain age and gen-
der coefficients in addition to basic morphological
measures necessary for somatotype calculation.

Investigations conducted by Gao (2001) and
Gao, Zhao & Liu (1998) established that the per-
centage of subcutaneous fat tissue in elite taek-
wondo athletes is relatively lower in comparison to
average athletes. Pieter, Palabrica, & Bercades
(1998) established that the mesomorphy compo-
nent is predictive for success in taekwondo. It can
be expected, due to characteristics of using leg
techniques and a system of weight categories, that
more successful taekwondo athletes should,
among other things, also be more ectomorphic
(length of extremities), which should be further
investigated and tested. 

Training taekwondo athletes, from the scientif-
ic point of view, represents a great challenge for
coaches because taekwondo is, kinesiologically
speaking, still a relatively unexplored area. In the
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Abstract
The aim of this study is to compare the somatotype of young cadet male and female taekwondo competi-
tors. The subject sample includes 32 Croatian female taekwondo cadets and 30 Croatian male cadets.
Mean chronological age of girls was 14.08±0.91 years, mean body height was 158.20±9.14 and body mass
was 46.86±8.51. Boys’ mean chronological age was 13.80±1.45, body height was 161.81±12.79, and body
mass was 51.06±11.10. Mean somatotype values calculated by the Heath-Carter method were 3.71-3.19-
3.70±1.42-1.02-1.14 for girls and 3.45-4.17-3.58±1.94-1.12-1.58 for boys. Based on a Category Chart,
nine somatotype categories were found for female competitors and seven categories for male competitors.
The majority of young female participants fit the balanced ectomorph (28.13%) and mesomorphic ecto-
morph (15.63%) category. Among male competitors, the highest percentage (43.33%) fit the mesomorphic
ectomorph category, followed by the mesomorphic endomorph category (23.33%).There were no signifi-
cant differences found by analysis of variance (SANOVA) in somatotype between young male and female
taekwondo competitors, with F=2.85 and the level of significance p=0.092.
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lack of relevant scientific studies and knowledge
on planning and implementing training processes,
coaches are still relying greatly on their own expe-
rience and traditional methods that have never
been proven in preparing competitors for competi-
tion (Pieter, 2009).

In the available literature, the authors have not
succeeded in finding any studies that have investi-
gated somatotype on taekwondo competitors of
younger age categories.The aim of this scientific
study was to determine the somatotype of young
male and female cadet taekwondo competitors
aged 13 to 15 years and to analyse their differ-
ences.

SUBJECTS AND METHODS
The subject sample included 62 young Croatian

cadet taekwondo competitors, which was divided
according to gender into 32 females and 30 males.
Mean chronological age of girls was 14.08±0.91
years, mean body height was 158.20±9.14 and
body mass was 46.86±8.51. Boys’ mean chrono-
logical age was 13.80±1.45, body height was
161.81±12.79, and body mass was 51.06±11.10.
All the subjects have participated in taekwondo
competitions, from city to international competi-
tions.

The sample of predictor variables included a set
of ten anthropometric measures aimed at calculat-
ing the somatotype by Heath-Carter method (1967,
1990): body height, body mass, triceps skinfold,
back skinfold, abdominal skinfold, calf skinfold,
upper arm circumference flexed, calf circumfer-
ence, elbow diameter, and knee diameter. The vari-
able is represented by mean of two measurements
of anthropometric measures. All measurements
were taken in closed taekwondo courts during
morning hours. 

Methods of data analysis included the calcula-
tion of descriptive statistical indicators of ten mor-
phological measures: middle value (Median),
mean (M), standard deviation (SD), minimum and
maximum value (Rank), and calculating the MaxD
value for determining the normal distribution of
variables by KS-test. The existence of statistically
significant differences between the somatotypes of
male and female taekwondo competitors was test-
ed by SANOVA analysis of differences.

Data analysis was performed by Somatotype
and Statistica Ver.11.00software packages.

RESULTS AND DISCUSSION
The results of descriptive statistics of morpho-

logical variables of 32 female young cadet taek-
wondo competitors are presented in Table 1. The
analysis of distribution parameters indicates that
the variables showed no significant deviations
from normal distribution. The testing of distribu-
tion normality was performed by Kolmogorov-
Smirnov test with critical value of 0.24.

Young female taekwondo competitors tested in
this study were averagely 3 cm shorter and 3 kg
lighter than 152 female students of primary school
Bijaći from Kaštela and 25 female Croatian karate-
ka of approximately the same age tested in a study
conducted by Katić, Jukić & Milić (2012). In rela-
tion to female handball players of the same age
(Zapartidis, Vareltzis, Gouvali, & Kororos, 2009),
female Croatian taekwondo competitors tested
were averagely 2 cm shorter and 2 kg lighter.
Comparing body height and mass with young
female volleyball players, young female taekwon-
do competitors are averagely 10 cm shorter and 10
kg lighter (Milić, Grgantov, & Katić, 2012). This
indicates that body height is not crucial for success
in taekwondo as it is in volleyball nor is body mass
crucial for success as in handball. Young female
taekwondo competitors are also averagely 5 cm
shorter and 6 kg lighter than their karateka peers
(Jukić, Katić, & Blažević, 2012).According to the
Norms of the Republic of Croatia these female
competitors are also 3 cm shorter and 5 kg lighter
(Katić et al., 2012).

All skinfolds, both circumferences and diame-
ters in female volleyball players of the same age
have higher values than those in young female
taekwondo competitors (Milić, Grgantov, & Katić,
2013).

Young female cadet karateka also have higher
means of skinfolds, circumferences and diameters,
but in a relatively smaller degree than female vol-
leyball players. Therefore, it can be noticed that
female representatives of combat sports share sim-
ilar morphological build (Jukić et al., 2012).

The results of descriptive statistics of morpho-
logical variables of 30 Croatian young male cadet
taekwondo competitors are presented in Table 2.
The analysis of distribution parameters indicates
that the variables showed no significant deviations
from normal distribution, except for the abdominal
skinfold which had the limit value of 0.26, so para-
metric analyses can be applied in further analysis.
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The testing of distribution normality was per-
formed by Kolmogorov-Smirnov test with critical
value of 0.25.

Young male taekwondo competitors included in
this study are averagely 4 cm shorter and 7 kg
lighter than male students of primary school Bijaći
from Kaštela, and are 10 cm shorter and 9 kg
lighter than male Croatian karateka of the same
age investigated by Katić et al. (2012). As in
female competitors, this indicates that body height
is not crucial for success in taekwondo. Young
male taekwondo competitors are also averagely 6
cm shorter and 6 kg lighter than their karateka
peers (Jukić et al., 2012). By comparing the results
of young judeka of the same chronological age
investigated by Đapić-Caput, Krstulović, & Katić
(2013) with male taekwondo competitors from the

present study, it can be noticed that judo athletes
are averagely 7 cm taller and 10 kg heavier. This
indicates that there are important differences with-
in combat sports. Young male taekwondo competi-
tors, as well as their female colleagues, have lower
values of skinfolds, circumferences and diameters
in relation to young karateka and judeka of the
same chronological age. 

After presenting descriptive statistics and deter-
mining normality, somatotype of young male and
female cadet taekwondo competitors aged 13 to 15
years was calculated according to the Heath-Carter
method (1990), by using the Somatotype Ver 1.2.5
software package according to Goulding (2010),
which uses certain age and gender coefficients dur-
ing analysis aside from the previous morphologi-
cal measures.
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Table1 Descriptive statistics of variables of morphological characteristics of young female cadet taekwondo 
competitors (N=32) 

Variables Median M SD Rank KS 
Body height  158.97 158.20 9.14 142.1-178 0.09 
Body mass  46.50 46.86 8.51    32.5- 6.9 0.08 
Triceps skinfold 11.48 12.87 5.41     5.3-30.83 0.22 
Back skinfold 7.55 8.19 2.83 4.6-16.7 0.16 
Abdominal skinfold 12.14 13.72 7.26 4.2-33.97 0.23 
Calf skinfold 10.82 11.97 4.84 4.97-22.73 0.18 
Upper arm circumference flexed 23.50 23.84 2.19 20.3-29.18 0.06 
Calf circumference 32.00 32.09 2.45 27.8-38.13 0.06 
Elbow diameter 5.81 5.87 0.26 5.4-6.5 0.09 
Knee diameter 8.53 860 0.50 7.8-10.25 0.06 
     Test= 0.24 
LEGEND: Median – middle value, M – mean, SD – standard deviation, Rank – minimum and maximum value, KS – Kolmogorov-Smirnov 
test  

Table 2 Descriptive statistics of variables of morphological characteristics of young male cadet taekwondo 
competitors (N=30) 

Variables Median M SD Rank KS 
Body height  159.30 161.81 12.79 138.5-186.5 0.16 
Body mass  52.75 51.06 11.10 33-69.2 0.11 
Triceps skinfold 9.93 11.93 6.42 5.07-30.22 0.24 
Back skinfold 7.13 8.40 4.01 4.97-21.7 0.23 
Abdominal skinfold 8.41 13.03 9.54 5.03-40.48 0.26 
Calf skinfold 9.25 12.24 7.23 4.03-30.2 0.21 
Upper arm circumference flexed 26.11 25.60 3.24 19.25-31 0.11 
Calf circumference 33.54 33.15 2.90 27-37.75 0.17 
Elbow diameter 6.47 6.50 0.62 5.6-8.08 0.09 
Knee diameter 9.41 9.25 0.81 5.93-10.1 0.11 
     Test= 0.25 
LEGEND: Median – middle value, M – mean, SD – standard deviation, Rank – minimum and maximum value, KS – Kolmogorov-Smirnov 
test  



Descriptive parameters of somatotype compo-
nents of the overall sample are presented in Table
3. All somatotype components are expressed in
averages (ranging from 2.5 to 5).

Regarding the values of each somatotype com-
ponent, young female competitors averagely fit the
central category, and male competitors fit the
mesomorphic endomorph category.

Somatoplot (Figures 1 and 2) shows mean val-
ues of somatotype of the overall sample of young
male and female taekwondo competitors, as well
as their individual somatotypes. 

The somatotype categories were obtained based
on average values of a larger number of subjects in
each somatotype component. Basic problem is that
such an approach does not allow insight into soma-
totype specificities of individual male/female com-
petitors, ie., does not provide information about
which somatotype category individual subjects
belong to. Thus, Table 4 shows somatotype cate-
gories to which each individual male/female com-
petitor belongs. Frequencies (N) and percentage
(%) of each somatotype category were calculated
for the overall sample. Based on a Category Chart,
nine somatotype categories were found for female
taekwondo competitors and seven categories for
male competitors (Table 4). The majority of young
female participants fit the balanced ectomorph
(28.13%) and mesomorphic ectomorph (15.63%)
category. Among male competitors, the highest
percentage (43.33%) fit the mesomorphic ecto-
morph category, followed by the mesomorphic
endomorph category (23.33%).

The results of univariate analysis of variance,
which was adapted for analysis of differences in
somatotype (SANOVA) in the Somatotype com-
puter programme, are presented in Table 5. There
are no significant differences in somatotype
between male and female competitors. The level of
significance of p=0.092 indicates a possible ten-
dency, so the research should be repeated on a larg-
er number of subjects. 

The obtained results are congruent with previ-
ous studies (eg., Gao et al., 1998, 2001; Pieter,
1998a, 1998b; Chan et al., 2003) which indicate
higher endomorphy in women and dominant
somatotype of proportional build, well developed
muscles and skeleton, and small percentage of sub-
cutaneous fat tissue and lower muscle mass in
comparison to male and female judo competitors.

CONCLUSIONS
Constitution is a specific set of structural-mor-

phological, physiological-functional and psycho-
logical cognitive-conative characteristics of a per-
son which differentiates them from others. It is
influenced by genetics, but also by a number of
environmental factors. It is determined in order to
assess the disposal and readiness of the tested indi-
viduals for overcoming physical and psychological
exertion, as well as reactions to different environ-
mental influences, and to express that by using
biostatic methods with numbers, norms and tables
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Table 3 Descriptive indicators of somatotype components   
of female (N=32) and male taekwondo competitors(N=30) 

 
Somatotype 
components 

FEMALE 
COMPETITORS 

(N=32) 

MALE 
COMPETITORS 

(N=30) 
M SD AS SD 

Endomorph 3.71 1.42 4.17 1.94 
Mesomorph 3.19 1.02 3.58 1.12 
Ectomorph 3.70 1.14 2.31 1.58 

LEGEND: M– mean, SD – standard deviation 

 
Figure 1 Somatoplot of young cadet female 

taekwondo competitors 

 
Figure 2 Somatoplot of young cadet male 

taekwondo competitors 



based on the observed principles. In the present
study, the somatotype data were collected on a
sample of 32 young female cadet taekwondo com-
petitors and 30 young male cadets from Croatia. 

With the purpose of calculating the somato-
types (by Heath-Carter method), 10 anthropomet-
ric measures were taken.

Mean somatotype values for girls were 3.71-
3.19-3.70 ± 1.42 - 1.02 - 1.14 and 3.45 - 4.17-3.58
± 1.94-1.12-1.58 for boys. Regarding the values of
each somatotype component, young female com-
petitors averagely fit the central category, and male
competitors fit the mesomorphic endomorph cate-
gory. Based on a Category Chart, nine somatotype
categories were found for female taekwondo com-
petitors and seven categories for male competitors.
The majority of young female participants fit the

balanced ectomorph and mesomorphic ectomorph
category. Among male competitors, the highest
percentage fit the mesomorphic ectomorph catego-
ry, followed by the mesomorphic endomorph cate-
gory.

Differences in somatotype between young male
and female taekwondo competitors were calculat-
ed by analysis of variance (SANOVA). There were
no significant differences at F=2.85 and the level
of significance of p=0.092, but a tendency is visi-
ble and a new study is recommended on a larger
number of subjects. 

Besides increasing the number of subjects
among male and female taekwondo competitors in
future investigations, the authors suggest a com-
parison of somatotypes with competitors from
other combat sports.
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Table 4 Frequency and percentage of somatotype categories among young male and female taekwondo 
competitors 

 
Somatotype category 

Female competitors 
(N=32) 

Male competitors 
(N=30) 

N % N % 
Endomorph-ectomorph 1 3.125 0 0.00 

Ectomorphic endomorph 2 6.25 0 0.00 

Balanced endomorph 1 3.125 0 0.00 

Mesomorphic endomorph 4 12.50 7 23.33 

Mesomorphic ectomorph 5 15.625 13 43.33 
Balanced ectomorph 9 28.13 2 6.66 
Central somatotype 8 25.00 0 0.00 
Mesomorph- ectomorph 1 3.125 2 6.66 
Balanced mesomorph 1 3.125 3 10.00 

Endomorphic mesomorph 
Ectomorphic mesomorph 

0 
0 

0.00 
0.00 

2 
1 

6.66 
3.33 

LEGEND: N – frequency of subjects, % – relative values 

 

Table 5 Analysis of differences (SANOVA) in somatotype of young male and female taekwondo competitors  

Sample M SD 
Somatotype of female competitors   N=32 3.71-3.19-3.70 1.42-1.02-1.14 
Somatotype of male competitors      N=30 3.45-4.17-3.58 1.94-1.12-1.58 
SANOVA F=2.85 P=0.092 

LEGEND: M – mean, SD – standard deviation; 



Čular D., et. al..: SOMATOTYPE OF YOUNG TAEKWONDO... PESH 2(2013) 2:27-33  

32

REFERENCES
Carter, J.E.L., & Heath, B.H. (1990). Somatotyping: Development and Applications. New York: Cambridge

University Press.
Carter, J.E.L., Ackland, T.R., Kerr, D.A., & Stapff, A.B. (2005). Somatotype and size of elite female basketball

players. Journal of Sports Science, 23(10), 1057-1063.
Đapić-Caput, P., Krstulović, S., & Katić, R. (2013). Collegium Antropologicum, 37(1), 87-92.
Gao, B.H. (2001). Research on the somatotype features of Chinese elite male taekwondo athletes. Sport Science,

21, 58-61.
Gao, B., Zhao, Q., $ Liu, B. (1998). Measurement and evaluation on body composition and figure of taekwondo

athlete. Journal of Xi’an Institute of physical Education, 15, 29-33. (In Chinese).
Goulding, M. (2010). Somatotype – 1.2.5. Mitchell Park, SA: Sweattechnologies.
Heath, B., & Carter, J. (1967). A modified somatotype method. American Journal of Physical Anthropology, 27,

57-74.
Jukić, J., Katić, R., & Blažević S (2012). Impact of Morphological and Motor Dimensions on Success of Young

Male and Female Karateka. Collegium Antropologicum, 36(4), 1247-1255.
Katić R., Jukić, J., & Milić, M. (2012). Biomotor status and kinesiological education of students aged 13 to 15

years - example: karate. Collegium Antropologicum, 36(2), 555-562.
Milić, M., Grgantov, Z., & Katić, R. (2012) Biomotor Status and Kinesiological Education of Girls Aged 10 to 12

Years – Example: Volleyball. Collegium Antropologicum. 36(3), 959-966.
Milić, M., Grgantov, Z., & Katić, R. (2013). Impact of Biomotor Dimensions on Player Quality in Young Female

Volleyball Players. Collegium Antropologicum 37(1), 93-99.
Pieter, W. (1991). The Oregon taekwondo research projekt. In: K. Min (ed.). Taekwondo. USTU Instructors

Handbouk, Third Edition, Berkcley, CA: USTU Instructors Certification Committec, 160-165.
Pieter, W., (2009), Historical aspects of taekwondo, Archives of budo, 5, 97-101.
Pieter, W., Palabrica, J.M., & Bercades, L.T. (1998). Physique of national elite female Filipino judo athletes, Acta

Kines Universita Tart, 3, 49-58.
Zapartidis I., Vareltzis, I., Gouvali, M., & Kororos, P. (2009). Profile of young handball players by playing posi-

tion and determinants of ball throwing velocity. Open Sports Sciences Journal, 2, 22-28. 

Correspondence:
Mirjana Milic
University of Split, Faculty of  Kinesiology, 
21 000 Split
Teslina 10
Croatia
mirjanam@kifst.hr
00385989897780



Čular D., et. al..: SOMATOTYPE OF YOUNG TAEKWONDO... PESH 2(2013) 2:27-33  

33

SOMATOTIP NA MLADITE TEKVONDO NATPREVARUVA^I

UDK:796.856.012.1-053.6(497.5)
(Originalen nau~en trud)

Dra`en ^ular, Mirjana Mili}, Antonio Bili} Pavlinovi}, Ratko Kati}, 
Goran Kuva~i}, Josip Vrdoqak

Univerzitet vo Split, Fakultet za Kineziologija, Split, Hrvatska

Abstrakt
Celta na ova istra`uvawe e da se sporedi somatotipot na tekvondo natprevaru-

va~kite i natprevaruva~ite od mladata kadetska vozrast. Istra`uvaweto e real-
izirano na primerok od 32 hrvatski tevodno natprevaruva~ki i 30 hrvatski tekvondo
natprevaruva~i, mladi kadeti. Prose~nata hronolo{ka vozrast na devojkite iznesuva{e
158.20±9.14, a telesnata  masa 51.06±11.10.Prose~nata vrednost na somatotipovite  pres-
metan so Heath-Carter metoda iznesuva{e 3.71-3.19-3.70±1.42-1.02-1.14 za devojkite i 3.45-
4.17-3.58±1.94-1.12-1.58  za mom~iwata. Vrz osnova na kategoriskiot dijagram dobieni se
devet kategorii na somatotipa za natprevaruva~kite i sedum kategori za natprevaru-
va~ite. Najmnogu mladi ispitanici spa|aat vo kategorijata na uramnote`en ektomorf
(28.13%) i mezomorfen ektomorf (15.63%). Najgolem procent od natprevaruva~ite se
uvrstuvaat vo kategorijata na mezomorfni i ektomorfni, a potoa vo kategorijata
mezomorfni endomorf (23.33). So analizata na varijansa (SANOVA) ne se dobieni zna~ajni
razliki vo somatotipovite na mladite tekvondo natprevaruva~ki i natprevaruva~i,
F=2.85, odnosno nivoto na signifikantnost e p=0.092. 

Klu~ni zborovi morfolo{ki karakteristiki, mladi kadeti, maldi kadetki , 
Heath-Carter razliki 
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