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Abstract 

 Background & Study Aim:  Body build of competitors of those combat sports where there is a breakdown into weight categories still pro-
vides substantial information on the effects of long-term training of people who have gone through stages of 
selection for the given sport. Yet, in fact, there is still a lack of scientific knowledge about the morphofunction-
al potential of persons (mainly children and adolescents) who became interested in particular combat sports. 
The purpose of the study is knowledge of the properties of body composition of taekwondo-ITF competitors 
of the men’s Polish national team and direct based athletes competitors from the national team in comparison 
to members of the same population not professionally engaged in sport.

 Material & Methods:   The study involved 21 taekwondo-ITF athletes. The subjects’ age was 18.5-32.2 years (x-24.5 ±4.1), body weight 
62.7-100 kg (x-75.3 ±10.3), body height 167.0-195 cm (x-179.64 ±8.33). Their training experience was 8.42-
22.42 years (x-13.62 ±3.37) and was significantly diversified (V% = 24.76). The examined persons represented 
four weight categories: light-weight, middle-weight, heavy-weight, and hyper-weight one. The reference group 
was made of students of Warsaw University of Technology (Poland). Twenty basic somatic features were mea-
sured. The following indices were calculated: slenderness, BMI, Rohrer’s, Manouvrier’s, shoulder-pelvis. Body 
density, total body fat, active tissue, the general profile of body composition, and internal proportions of body 
composition were determined.

 Results:  Weight categories are an important factor in determining the morphological diversity of taekwondo-ITF com-
petitors. A characteristic feature of their body composition is extremely low contribution of fat in all weight 
classes with a simultaneous significance of the length factor in the heavy-weight and the hyper-weight cate-
gory and the stoutness one in the light-weight and the middle-weight category.

 Conclusions:   The choice of an appropriate combat technique (hits with extremities and a combination of these elements of 
combat) for the body composition and other components of a taekwondo-ITF athlete’s personality will re-
main a constantly open problem. These problems must be solved by coaches with reference to specific athletes 
on an individual basis.
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IntroductIon

The sports result is determined by many factors. 
As confirmed even by everyday observations of 
the sport practice, most sports theoreticians usu-
ally distinguish three groups of an athlete’s prop-
erties which prejudge his/her sports success: fitness 
preparation, psychomotor properties (associated 
with the superior functions of the nervous sys-
tem), and the characteristics of the somatic com-
position. Barczyński et al. [1] are right that scholars 
from Russia, Poland, and Ukraine are precursors of 
research on this issue, and many important works 
have been published in the national languages these 
scholars [2-5].

Most of the well-founded scientific data concerns 
athletes’ fitness preparation [6-13]. This scientific 
knowledge (verified by practice) allows specifying the 
desired level of athletes’ preparation for most sports 
disciplines at different stages of many-year sports 
training. It is beyond doubt that physical preparation 
has the decisive influence on success in a fight in a 
given sport discipline.

Results of research in sport on the superior proper-
ties of the central nervous system are fairly well jus-
tified. We have information in most sports disciplines 
on the tribological properties of athletes’ psychomo-
tor features [5, 8].

Contemporary anthropologists’ research indicates 
the presence of specific correlations between the 
body composition and a sports discipline. In athlet-
ics, swimming, rowing and most team games such 
indicators are one of the basic criteria for selection 
of candidates to these sports. They allow, in fact, 
judging the level of sports championships and pre-
dict the competitive effectiveness [14-16]. A more 
complex problem concerns acyclic sports and, in 
particular, combat sports [17-20]. The problem 
is complicated by the complexity of the structure 
of sports preparation and a division into weight 
categories.

Starting from these general premises and assumptions, 
the main objective of the study was knowledge of the 
properties of body composition of taekwondo-ITF 
competitors of the men’s Polish national team and 
direct based athletes competitors from the national 
team in comparison to members of the same popula-
tion not professionally engaged in sport.

The specific objectives regard settling the following 
issues:

Are there any somatic features which substantially 
determine the specific body composition of tae-
kwondo-ITF athletes?

Are there in the population of taekwondo-ITF ath-
letes of a high level of sports championships any 
internal body proportions, characteristic of this par-
ticular combat sport?

MaterIal and Methods

The study involved 21 taekwondo-ITF athletes. 
Fourteen competitors belonged to the Polish national 
team; the remaining examined athletes (direct based 
athletes) represent a high sports level. The subjects’ 
age was 18.5-32.2 years (x-24.5 ±4.1), body weight 
62.7-100 kg (x-75.3 ±10.3), and body height 167.0-
195 cm (x-179.64 ±8.33). Their training experience 
was 8.42-22.42 years (x-13.62 ±3.37) and was signif-
icantly diversified (V% = 24.76). The examined per-
sons represented four weight categories: light-weight, 
middle-weight, heavy-weight, and hyper-weight 
one. The reference group was made of students of 
Warsaw University of Technology (Poland). Twenty 
basic somatic features were measured. The following 
indices were calculated: slenderness, BMI, Rohrer’s, 
Manouvrier’s, shoulder-pelvis. Body density, total 
body fat, active tissue, the general profile of body com-
position, and internal proportions of body composi-
tion were determined.

Subjects represented four weight categories (in accor-
dance with the binding rules in this sport): light-
weight <63 kg, middle-weight <7l kg, heavy-weight 
<80 kg and hyper-weight >80 kg. The research was 
conducted during the Polish national team camp 
(Spała – the Central Sports Centre from 29 February 
to 5 March 2012 and during the Seniors’ Polish Cup- 
Kłobuck, 2-4 February 2012).

Anthropometric measurements: (a total of 20 basic fea-
tures) were conducted in accordance with the adopted 
rules [21] using standard instruments. In addition, 
five indicators were calculated: slenderness, Rohrer’s, 
BMI, Manouvrier’s, and the shoulder-pelvis one.

Tissue components were estimated on the basis of the 
determined body density: to calculate it, an indirect 
method was applied – an anthropometric estimation 
of body density based on the measurement of subcu-
taneous fat, using the predicting equation [22]: 

D = 1.125180   0.000176 • logx1   0.000185 • logx2

Body composition – athlete’s 
predisposition in terms of the 
proportion of active mass and 
inactive mass in the body
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where: D   the body density; x1   thickness of the fold 
on the shoulder [log]; x2   thickness of the fold on the 
abdomen [log]). 

Total body fat: in percentage of the body weight 
(F%) was calculated according to the formula:  
F% = 100 (4.201/D   3.813).

Active tissue: in percentage of the body weight:  
T.A.% = 100   F%

The general profile of body composition was defined by the 
method of standardization of features: Z = xj   xs / SDs

(where: Z – standardized value; xj – mean value of the 
feature for the group of taekwondo-ITF athletes; xs   
mean value of the feature for the reference group; SDs 
– standard deviation of the reference group).

An assessment of internal proportions of the body com-
position was based on the method of Perkal’s natural 
indicators [23] with Milicerowa’s modifications [24]. 
In order to do so, the following have been defined: 

•  Composition factors m – by summing up the stan-
dardized values within each factor and dividing the 
sum by the number of features identifying the given 
factor. The obesity factor is an exception, as it is the 
standardized value of skin and fat folds: Z = m.

•  Index of total body size of the group (M):  
M = m1 + m2 + m3 / 3

•  Assessment of internal proportions of body com-
position was made through calculating Perkal’s 
natural indicators for each composition factor:  
m1   M; m2   M; m3   M

•  Evenness of the composition was determined by 
means of the intrapersonal variability index – the 
difference between the natural indicator with the 
highest numerical value and the natural indicator 
with the lowest value.

•  The code of internal proportions of the group on 
the basis of the point scale of Perkal’s natural indi-
cators (Table 1). 

•  Assessment of internal proportions of the body 
composition within each of the factors has been 
made by taking away the value of factor m from the 
standardized feature. 

Table 1. Point scales of Perkal’s natural indicators

Points Values of  Perkal’s natural indicators

1 X to –1.07
values less than 

average2  –1.06 to –0.57

3 –0.56 to –0.18

4 –0.19 to 0.18 average value

5 0.19 to 0.57
values greater than 

average6 0.58 to 1.06

7 1.07 to X

The reference group for the present study was made 
of students of Warsaw University of Technology [25].

results

Body composition of Polish representatives in tae-
kwondo-ITF varies depending on the represented 
weight category (Table 2).

Specific profiles of body composition of taekwondo 
ITF competitors were defined on the basis of stan-
dardizing features with a breakdown into four weight 
categories (Figure 1).

The distance from the zero line (the means of fea-
tures for the reference group – students of Warsaw 
University of Technology) – tells the difference in 
composition between the athletes and men from the 
reference group. Direct measurements of taekwondo-
ITF competitors’ bodies reveal a progressive trend 
along with the weight category (from the light-weight 
one), which is a natural phenomenon. The athletes’ 
body composition profiles show differences, although 
not in all cases with the same intensity.

Of all the subjects, athletes of the light-weight cate-
gory are characterized by the smallest body-build, both 
in comparison to other competitors and the reference 
group. They are much inferior to the reference group 
in the knee width ( 2.89 Z), the sitting body height 
( 1.42 Z), the body area ( 1.39 Z) and the body height 
( 1.37 Z). These athletes represent an average (slender-
ness index) and athletic (Rohrer’s index) build with 
a normal body weight (BMI). They qualify as long-
legged (Manouvrier’s index) with a more masculine 
physique (shoulder-pelvis index). Compared to the 
group of students of Warsaw University of Technology, 
they also have a higher density of the body (1.43 Z) 
and the lowest fat content (1.37 Z   fat content in per-
centage of the body weight was 11.94%).   
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Features that significantly distinguish representatives 
of the middle-weight category are the knee width 
( 2.33 Z), the forearm perimeter (0.99 Z), the shoul-
der width ( 0.87 Z), the length of the lower extremity 
( 0.74 Z) and the elbow width (0.59 Z). Athletes in 
this category represent an average (slenderness index), 

athletic (Rohrer’s index) build with a normal body 
weight (BMI). These athletes also qualify as long-
legged (Manouvrier’s index) with a more masculine 
physique (shoulder-pelvis index). The density of the 
body compared to the non-training group amounted 
to 1.71 Z and the fat content to  1.09 Z.

Table 2. Features of the body build of Polish men’s taekwondo-ITF representatives and students of Warsaw Technical University

Somatic features
Students
n = 165

Weight categories

light middle heavy super-heavy

(<63kg, n = 5) (<71kg, n = 6) (<80kg, n = 6) (>80kg, n =4 )

X SD X SD V X SD V X SD V X SD V

Body mass [kg] 72.11 8.96 62.82 0.13 0.21 70.98 0.04 0.06 79.87 0.20 0.25 90.35 8.24 9.12

Standing body height 
[cm] 179.36 6.19 170.90 3.13 1.83 175.17 3.49 1.99 183.33 4.27 2.33 191.75 2.99 1.56

Sitting body height [cm] 93.86 3.06 89.52 1.85 2.07 92.65 3.66 3.95 95.45 2.74 2.87 100.63 1.90 1.89

Length of upper extremity 
[cm] 78.30 3.51 76.14 2.64 3.47 76.93 2.44 3.17 82.05 1.96 2.39 84.75 2.47 2.91

Length of lower extremity 
[cm] 85.50 4.10 81.38 2.65 2.97 82.52 2.83 3.20 87.18 2.17 2.26 91.13 4.09 4.12

Shoulder width [cm] 40.67 1.59 39.06 1.75 4.48 39.28 2.13 5.42 41.03 1.26 3.07 42.25 1.45 3.43

Pelvic width [cm] 28.44 1.46 27.76 1.03 3.71 27.85 1.09 3.91 28.72 0.93 3.24 31.20 1.12 3.59

Elbow width [cm] 6.98 0.34 6.78 0.46 6.78 7.18 0.21 2.92 7.22 0.17 2.35 7.63 0.25 3.28

Knee width [cm] 9.82 0.45 8.52 0.48 5.63 8.77 0.48 5.47 8.92 0.26 2.91 9.60 0.32 3.33

Forearm perimeter [cm] 26.02 1.80 26.70 0.62 2.32 27.80 0.69 2.48 29.30 0.63 2.15 29.58 1.16 3.92

Shank perimeter [cm] 36.86 2.30 35.66 0.74 2.08 37.82 0.88 2.33 38.92 1.89 4.86 40.13 3.00 7.48

Body density [g/cm3] 1.06 0.01 1.07 0.00 0.37 1.07 0.01 0.93 1.06 0.01 0.66 1.06 0.01 0.94

Fatty tissue [%] 15.66 2.72 11.94 0.60 5.03 12.69 2.41 18.99 14.27 0.55 3.85 16.05 2.24 13.96

Active tissue [%] 84.34 2.74 88.06 0.60 0.68 87.31 2.41 2.76 85.74 0.55 0.64 83.95 2.24 2.67

Body surface [m2] 1.90 0.13 1.73 0.02 1.16 1.86 0.02 1.08 2.02 0.03 1.49 2.19 0.10 4.57

Slenderness index 43.21 1.66 42.98 0.81 1.88 42.31 0.84 1.99 42.57 0.97 2.28 42.79 1.35 3.15

Rohrer’s index 1.25 0.15 1.26 0.07 5.56 1.32 0.08 6.06 1.30 0.09 6.92 1.28 0.12 9.38

BMI index 22.40 2.46 21.55 0.82 3.81 23.16 0.92 3.97 23.79 1.10 4.62 24.58 2.23 9.07

Manouvrier’s index 91.01 2.82 90.94 3.44 3.78 89.19 4.10 4.60 92.15 5.01 5.44 90.57 1.17 1.29

Shoulder-pelvis indicator 69.93 2.40 71.18 3.96 5.56 70.96 1.91 2.69 70.01 2.30 3.29 73.85 1.20 1.62
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Athletes of the heavy-weight category in compar-
ison to the reference group are distinguished the 
most by the knee width ( 2.01 Z), the forearm perim-
eter (1.82 Z) and the length of the upper extremity 
(1.07 Z). These athletes represent an average (slen-
derness index), athletic (Rohrer’s index) build with 

a normal body weight (BMI). These athletes are 
qualified as long-legged (Manouvrier’s index) and 
also with a more masculine physique (shoulder-pel-
vis index). The density of the body and the fat con-
tent compared to the non-training group amount to 
0.23 Z and  0.51 Z, respectively.

Shoulder-pelvis 
indicator 69.93 2.40 71.18 3.96 5.56 70.96 1.91 2.69 70.01 2.30 3.29 73.85 1.20 1.62 

 
 
 
Specific profiles of body composition of taekwondo ITF competitors were defined on the 
basis of standardizing features with a breakdown into four weight categories (Figure 1). 

 

Figure 1. Profiles of the body build of Polish men’s taekwondo-ITF (n=21). Numbers of  
weight categories: 1 light, 2 medium, 3 heavy, 4 super-heavy – against a reference group 
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Figure 1. Profiles of the body build of Polish men’s taekwondo-ITF (n=21). Numbers of  weight categories: 1 light,  
2 medium, 3 heavy, 4 super-heavy – against a reference group
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In comparison to the reference group, taekwondo-
ITF athletes from the hyper-weight are the most dis-
tinguished by the body area (2.23 Z), the sitting body 
height (2.21 Z), the body height (2.00 Z), the fore-
arm perimeter (1.98 Z), the elbow width (1.91 Z), 
the pelvis width (1.90 Z), the upper extremity length 
(1.84 Z), the shank perimeter (1.42 Z), the lower 
extremity length (1.37 Z). Competitors of the hyper-
weight category represent an average (slenderness 
index), athletic (Rohrer’s index) build with a normal 
body weight (BMI). They are qualified as long-legged 
(Manouvrier’s index) and with averagely masculine 
physique (shoulder-pelvis index). This is the group 
in which the lowest density of the body was noted 
( 0.10 Z) and the highest fat content (0.14 Z).

The defined values of body composition factors con-
firm in a more generalized way the standardized val-
ues of particular features (Table 3).

Table 3. Factors of body build of Polish men’s taekwondo-
ITF representatives (n=21)

Factor

Competitors from the adopted weight 
categories

light
 (n=5)

medium 
(n=6)

heavy
(n=6)

super-
heavy 
(n=4)

Length (m1)  –1.10 – 0.55 0.70 1.86

Stoutness (m2) – 0.85  0.27 0.32 1.28

Fatty tissue (m3) – 2.38  –1.89 – 1.04 0.53

Overall size 
index M  –1.44 – 0.90  –0.02 1.22

Athletes of the light-weight category are character-
ised by generally smaller dimensions compared to the 
reference group (M =  1.44). The biggest difference is 
notable in the fat content factor (m3 =  2.38). Slightly 
lower values are revealed in length and stoutness fac-
tors (respectively: m2 =  1.10 and ml =  0.85).

Taekwondo-ITF athletes of the middle-weight cat-
egory are also characterised by a smaller overall size 
of the body in comparison to the reference group 
(M =  0.90). In this weight category the fat content 
factor (m3 =  1.89) deviates the most from the refer-
ence group.

Athletes representing the heavy-weight category 
are distinguished by body composition which is 

the closest to the reference group (M =  0.02). The 
most characteristic factor of these athletes’ composi-
tion is fat content (m3 =  1.06) and the length factor 
(ml = 0.7). The stoutness factor is the closest in value 
to the reference group (m2 = 0.31)

The hyper-weight category athletes mainly differ 
from the comparative group in generally larger body 
dimensions (M = 1.22), the length (ml = 1.86) and the 
stoutness factor (m2 = 1.28). The value nearest to the 
reference group is the fat content factor (m3 = 0.53).

Analysing mutual proportions between factors of 
body composition (natural indicators of composi-
tion factors) in taekwondo-ITF athletes from differ-
ent weight categories, major differences in particular 
sets of somatic composition features become appar-
ent (Figure 2).

Figure 2. Natural indicators of the body build features 
of Polish men’s taekwondo-ITF representatives (n=21). 
Numbers of  weight categories: 1 light, 2 medium, 3 heavy, 
4 super-heavy

Taekwondo-ITF competitors of the four examined 
weight categories are characterized by a significant 
intragroup variability (big differences of the natural 
indicator for the factor with the highest and the low-
est numerical values). The evenness of the composi-
tion index in the light-weight and the middle-weight 
category is 1.53 and 1.62, in the heavy-weight one 
1.76 and in the hyper-weight category 1.33.

Using the point scale of natural indicators, codes of 
internal proportion of athletes in the four weight cat-
egories were obtained. The code of internal propor-
tions of body composition for light-weight category 
athletes has the value of 5-6-2. This means that the 
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overall body size (M) is due to average body lengths, 
big values of stoutness and very small ones of the fat 
content. The code of internal proportions for athletes 
of the middle-weight category is expressed by the fol-
lowing values: 5-6-2; the heavy-weight one: 6-5-1, 
and the hyper-weight category: 6-4-2.

Defining internal proportions of composition features 
within each of the factors provides very important 
information on the body composition of taekwondo-
ITF athletes. In all weight categories the forearm is 
especially heavily and the shank quite weakly mus-
cled (Figure 3).

In the features expressing skeletal stoutness, appar-
ent is an advantage of the elbow width over the pelvis 
width (except for the light-weight category) and very 

clearly over the shoulders width, with an extremely 
small value of the knee width.

The length factor in all weight categories is the 
least diverse. Apparent is an advantage of the upper 
extremity length over the lower one and a slight one 
over the sitting body height (except for the hyper-
weight category).

dIscussIon

Thus conducted analysis shows the general profile of 
body composition of taekwondo-ITF athletes from 
the four weight categories in comparison to the ref-
erence group, but it brings little information about 
internal proportions of these groups. To define these 
proportions, the method of Perkal’s [23] natural 

 
Figure 3. Natural indicators of the somatic features within factors, of Polish men’s 
taekwondo-ITF (n=21). Numbers of  weight categories: 1 light, 2 medium, 3 heavy, 4 super-
heavy 

 

In the features expressing skeletal stoutness, apparent is an advantage of the elbow width over 
the pelvis width (except for the light-weight category) and very clearly over the shoulders 
width, with an extremely small value of the knee width. 

The length factor in all weight categories is the least diverse. Apparent is an advantage of the 
upper extremity length over the lower one and a slight one over the sitting body height 
(except for the hyper-weight category). 
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indicators modified by Milicerowa [24] was applied. 
The values of composition factors confirm in a more 
generalized way the observations made on the stand-
ardised values of individual features (Table 3).

The most commonly used method of assessing ath-
letes’ body composition is the so-called somatotypes 
(patterns of specific types of body composition, char-
acterized by means of several significantly different 
factors). Among the many typologies used in anthro-
pology, the most widely used is Sheldon’s somatoty-
pology [26], which had a number of modifications, 
e.g. Heath, Carter [27], improving the objectivity of 
its evaluation. Sheldon’s method is also of great inter-
est for scientists dealing with combat sports [28-33].

In our study, the method of Perkal’s natural indica-
tors [23] modified by Milicerowa [24] was used. It 
gives many opportunities to use and is particularly 
important in sports training –for example, due to 
the possibility of assessing internal proportions of 
body composition (selection for a discipline, individ-
ual technique, etc.). It also allows comparative stud-
ies with other somatotypological methods. Because 
research on the Polish population using this method 
has been conducted since 1956, it is possible to com-
pare body composition of athletes from nearly sixty 
years [24, 34].

Morphological differentiation of taekwondo-ITF 
athletes revealed in this research is a resultant of 
two processes: on the one hand, the process of sports 
selection; on the other hand, the effect of adaptation 
of an organism to external factors affecting it. Athletes 
of the light-weight, middle-weight, and heavy-weight 
categories are characterized by generally smaller body 
size in comparison to the reference group (students 
of Warsaw University of Technology). Only hyper-
weight category athletes greatly outweigh the ref-
erence group in this respect. However, students of 
Warsaw University of Technology are counted among 
the best (in terms of physical development) academic 
youth – the mean body height is 179.4 cm.

Polish representatives in wrestling [35] only in the 
light-weight category were inferior to the reference 
group in terms of overall body size (M) (M =  1.19 
and M =   1.32, respectively). Representatives of 
Poland in baseball [36] (M = 0), in pentathlon [37, 
38] (M = 0.02) and in tennis [39] (M =  0.22) are the 
closest in the overall size of the body.

Representatives of Poland in taekwondo-ITF repre-
sent the correct body weight with an athletic physique. 

They are long-legged, with the exception of the mid-
dle-weight category (average-legged). They repre-
sent better expressed masculine proportions of body 
composition (except for the hyper-weight category – 
averagely expressed). However, the factor distinguish-
ing the athletes the most from students of Warsaw 
University of Technology [40] is the extremely low 
level of fat content in all categories except the hyper-
weight one. This factor also distinguishes taekwondo-
ITF competitors from other representatives of combat 
sports (judo and wrestling). The length factor is dom-
inant only in the heavy-weight and the hyper-weight 
category.

Numerous scientific studies, based on the example of 
combat sports, confirm the disclosed in our study gen-
eral direction of the development of body composi-
tion indicating well-muscled athletes with an athletic, 
more masculine physique and low fat content – apart 
from the heavy-weight category in judo [19, 28-34, 
40, 42-43]. Research on the group of the world’s best 
judokas [29] indicates that the level of endomorphy 
in top-level athletes remains in low ranges of the 
adopted standards and is characterized by very high 
values in athletes of the highest weight categories, 
where there is no upper limit to the body mass, and 
the large weight may be an asset.

Analysis of mutual proportions of factors of body 
composition among taekwondo-ITF athletes indi-
cates high values of the intragroup variability index 
(from 1.53 in the light-weight category to 1.76 in the 
heavy-weight one). Such diversity in taekwondo-ITF 
athletes’ composition is due to the extremely small 
contribution of the fat content in all weight catego-
ries with a simultaneously high contribution of the 
length factor heavy-weight and hyper-weight one and 
of stoutness in the light-weight and middle-weight 
category. Such a significant advantage of one factor of 
body composition over another one is characteristic of 
the highly qualified athletes [41]. Taking into account 
the code of internal proportions of body composition 
factors, athletes of light-weight and middle-weight 
categories (the code of internal proportions: 5-6-2), 
in this respect, are the most similar to Polish repre-
sentatives in baseball – the code of „pitchers” internal 
proportions: 5-5-2 [36]. Athletes of the hyper- weight 
category (6-4-2) in their internal proportions are the 
most similar to Polish representatives in tennis: 6-3-3 
[39]. Thus it can be concluded that taekwondo com-
petitors significantly differ in terms of body com-
position from representatives of combat sports of a 
wrestling character and are more similar to represen-
tatives of team games.   
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The results of the present study correspond with the 
results research on Greco-Roman wrestlers [19] and 
judokas [40], which showed that those athletes are 
characterized by an advantage of the forearm perim-
eter over the shank perimeter and a greater elbow 
width in relation to the knee width. In all weight cate-
gories, wrestlers and judokas, similarly to taekwondo-
ITF athletes, exhibit an advantage of the upper 
extremity length over the length of the lower one. 
The basic and the biggest difference in the internal 
proportions of somatic features within the composi-
tion factors is extremely low, in the case of taekwondo 
athletes, contribution of the knee width in the stout-
ness factor. This is probably related to the fact that 
hitting with legs and arms dominate in taekwondo, 
i.e. techniques that do not involve extensor muscles 
of the hips and knees to such an extent as in judo or 
wrestling. Overcoming heavy loads causes not only 
an increase in muscle hypertrophy but also thicken-
ing of the bone heads with which muscles are joined 
by tendons so that these muscles could perform their 
functions.

Taking into account other sport disciplines, among 
others, one could pay attention to modern pentath-
lon [37, 38]. These athletes, like taekwondo-ITF ath-
letes, are characterised by an advantage of the forearm 
perimeter over the shank perimeter and a smaller 
knee width over the elbow width. Similarly to judo-
kas and wrestlers, modern pentathletes exhibit a pre-
dominance of the upper extremity over the lower one. 
A feature differentiating them from competitors in 
the above combat sports (except heavy-weight cat-
egories), including taekwondo, is higher fat content 
(m3 =  0.09).

In the latest study [44] on taekwondo athletes, authors 
state that correlations of somatic indicators with the 
sports level and training experience of Polish repre-
sentatives in taekwondo-ITF are heterogeneous and 
largely dependent on a weight category. The shank 
perimeter and the shoulder-pelvis index (except for 
the heavy-weight category) highly correlate with 
the sports level in all weight categories (except the 

hyper-weight one). A high correlation with the 
training experience was noted for the lower extrem-
ity length (except for the hyper-weight category), the 
shoulder-pelvis index (apart from the hyper-weight 
category), the shoulders width (except the heavy-
weight category) and the forearm perimeter.

conclusIons

The long-term impact of training together with the 
process of selecting the most predisposed athletes, 
have a significant influence on the somatic composi-
tion of athletes from the Polish national team in tae-
kwondo-ITF. A characteristic feature of their body 
composition is an extremely small contribution of the 
fat content in all weight categories with a simulta-
neous considerable significance of the length factor 
in the heavy-weight and the hyper-weight categories 
and of stoutness in the light-weight and the middle-
weight ones.

Although competitors of the Polish national team in 
taekwondo-ITF confirm the general trends in body 
composition revealed in other combat sports, in terms 
of internal proportions of factors of body composition 
they are more similar to representatives of some team 
sports games rather than sports of a wrestling nature. 
The results of studies on Polish representatives in tae-
kwondo-ITF confirm the fact of closer correlations of 
the training experience with the somatic composition 
rather than with the sports level.

The choice of an appropriate technique (hitting with 
hands and feet and a combination of these elements) 
for the body composition and other components of a 
taekwondo-ITF athlete’s personality will still remain 
an open problem. Such problems, as authors of pre-
viously published work emphasise, must be settled 
by coaches with reference to particular athletes on an 
individual basis.
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