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ABSTRACT 

Taekwondo, according to World Taekwondo Federation (WTF) has two official competitive 

disciplines, poomsae and kyorugi (technique and sport combat). Still, there is an insufficient 

number of studies which considered differences, or similarities between poomsae and kyorugi 

athletes. Aim of this investigation is to determine the possible difference between samples of 

taekwondo competitors in terms of somatotype and anthropometric measures. Sample of this 

research is composed of n=39 taekwondo competitors of cadet, junior and senior age, divided 

into two subsamples, kyorugi (n=27) and poomsae (n=12). Ten competitors are the current 

national champions, while one participant is the European champion. After statistical analysis 

was conducted between subsamples, somatotype values were turned out to be significantly 

different. Somatotype of observed kyorugi competitors is composed of endo- 2.55 ± 1.17, 

meso- 3.66 ± 0.81 and ecto-4.09 ± 1.22, while mean values of poomsae sample are endo- 4.21 

± 0.70, meso- 4.25 ± 0.61 and ecto- 2.69 ± 0.74. According to success at national championship, 

female kyorugi national champions tend to be balanced ectomorfs, males to be 

ectomesomorphs, while poomsae champions tend to be endomesomorphs with tendency 

toward centre. Authors suggest that such results were expected due to their different training 

programs and competition requirements. Future research should include especially male 

competitors, greater samples and should be conducted on the international level competitors.   
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INTRODUCTION 

Studies conducted on the elite athletes population often focus on performance increase and 

overall competitive success. Athletic success is a complex phenotype influenced by multiple 

factors, from sport-specific skills to morphological characteristics (Burdukiewicz, 

Pietraszewska, Stachon, Andrzejewska, 2017). Every sport requires specific optimal 

morphological characteristics, which lead to greater possibilities of success in the selected 

sport. For example, taekwondo is specific sport where height plays great role in competitivity, 

and height as an anthropometric characteristic is closely related to maturity and is part of it 

(Babić, Čular, Antolić, 2021). Such conditionality could be explained by: a) changes in fight 



rules and tendency toward linear/straight attack and deffense techniques/tactics, and b) weight 

category system which goes in favour of lean and taller competitors. However, anthropometric 

parameters include variety of methods and approaches and somatotype is one of them. The 

somatotype is a convenient shorthand descriptor of overall physique in terms of body shape 

and composition independent of body size (Čular et al., 2013). The somatotypes of athletes are 

used to determine body requirements for different sports, including combat sport (Ji-Woong 

Noh et al., 2018). It is crucial for each of the sports and sport disciplines to have normative 

values of morphological characteristics and body composition to be able to monitor growth and 

development of young athletes (Čular, Kezić, Tomljanović, 2021). The author suggests it is 

important to emphasize that somatotype is not an immutable trait, as the public often conclude, 

but rather a measurement of variable morphologic properties, closely correlated with lifestyle. 

Training modules, training programs, competition reqirements, competitive strategies, diet, 

genetics and everyday habits affect overall phenotype of athlete. On the one hand, somatic 

build depends on the type of effort involved; on the other hand, somatic build contributes to 

the effectiveness of performed exercises and predisposes athletes to compete in a particular 

sports discipline (Poliszczuk et al., 2014). In addition, somatotype and physical activity (or 

sport) have strong causally-consequential relationship. Analysis of somatotype in taekwondo 

actually reveals two answers: a) influence of taekwondo on body phenotype of competitors, 

and b) influence of competitors body phenotype on success in taekwondo. Somatotyping in 

taekwondo is not novelty, various authors have conducted selected method on similar athlete 

populations, and such papers were analyzed in recent review conducted by Pena-Sanchez, 

Mieles-Ramirez & Patino-Palma in 2022. After the values of 826 athletes tested worldwide 

were reported and compared, authors found that male competitors tend toward mesomorphic 

and ectomorphic components, while female ones tend toward central type. Nevertheless, in 

case of morphologic measures, geographic position, race and ethnical affiliation play a great 

role, so such measures should be observed relatively, according to region, state, country or 

continent. Aim of this particular study is to determine possible difference between somatotypes 

of taekwondo kyorugi and poomsae competitors, and define the background of obtained results.    

 

METHODS 

Participants and procedure of measurements 

Sample of participants was composed of n=39 taekwondo competitors, (n=17) male and (n=23) 

female team members of TC Dubrava, Zagreb who compete in the regional and national level 

in Croatia. Competitors were born between 2000 and 2010 and come from three categories, 

cadets (n=11), juniors (n=20) and seniors (n=8). Total sample was divided into two subsamples, 

kyorugi (combat sport) (n=27) and poomsae (technique) (n=12). The sample contains n=10 

national champions of Croatia (n=8 female, n=2 male; n=6 poomsae, n=4 kyorugi). 

Subsamples have different training protocols, competition performance requirements, motor 

and functional requirements.  

All participants were measured by one measurer, who collected anthropometric data. 

Participants were measured before their regular training session during competition period, 

with an empty stomach and 0.5kg of dressed clothes. Measurements were conducted in TC 

Dubrava where temperature was set on 22 Celsius degrees with air humidity of 40%.   



Sample of variables and statistical analysis 

Body height was measured with Martin Anthropometer while values of body mass, impedance, 

fat mass, muscle mass, bone mass, body water, fat free mass, basal metabolism rate were 

collected with TANITA diagnostic scale (BC 418). Ponderal index, sarcopenic index, body 

mass index and height/weight ratio were calculated afterward. Somatotype values of meso and 

endomorph were calculated with the formula proposed by Anisimova, Godina, Nikolaev & 

Rudnev in 2015. Mentioned authors found a way for calculating somatotype values using 

bioimpedance parameters. Ectomorph component was simply calculated as the ratio between 

height and weight (Heath and Carter, 1967).  

Authors used Statistica 14, TIBCO Software Inc. for statistical analysis. In the first step 

Shapiro-Wilk W test was used for sample distribution analysis. Gender, relative age (quartil 

distribution), fat free mass, fat mass, muscle mass and ponderal index had nonparametric 

distribution, while all other variables had parametric (normal) distribution. Second step 

includes analysis of differences between kyorugi and poomsae subsamples, firstly with one-

way ANOVA, through Post-hoc (Bonferroni) analysis for examining possible differences 

between somatotype values due to age, weight and gender. In the third step, parametric 

variables were compared with t-test for independent samples, while nonparametric ones were 

compared with Mann-Whitney U test. Somatogram values of X and Y were calculated from 

somatotype values, according to Heath and Carter somatotype instruction manual (Carter, 

2002).  

 

RESULTS 

 

Graph 1- Weight category distribution of examined participants (n=39). 

 



Legend: No. of obs- number of observed frequencies 

 

Due to possible heterogeneity sample, of authors have conducted analysis of somatotype 

difference between age categories, weight categories and gender, firstly for summarized sample 

and then among kyorugi and poomsae subsamples separately. No significant differences were 

obtained in values of age categories overall, age categories poomsae, age categories kyorugi, 

weight categories overall and weight categories kyorugi. Subsample of poomsae competitors 

were not analyzed separately according to weight categories because their competition program 

uses belt grading system instead of weight scale. Gender differentation revealed significant 

difference of ENDO BIA values between male and female competitors within kyorugi 

subsample, while MESO BIA and ECTO BIA were not significantly different. Such 

significance may be result of enhanced hormonal activities among youth, where females 

experience significant influence of estrogene, contrary to testosterone growth among males. 

Gender differentation among poomsae sample could not be conducted, because of only one 

male in selected subsample. Overall weight category distribution presented in Graph 1 

represents parametric distribution as a precondition for further somatotyping and analysis.  

 

Table 1- Descriptive values and differences between subsamples. 

Variables Kyorugi 

(n=25) 

Poomsae 

(n=12) 

Significance 

 M SD M SD p 

BY 2006±2.76 2005±2.79 0.091 

WC 56.9±10.19 59.6±4.87 0.336 

Q (1-4) 2.5±1.01 2.2±0.83 0.374 

BH (m) 1.71± 0.10 1.68±0.05 0.378 

BM (kg) 56.90±11.28 61.11±6.40 0.237 

Impedance (Ohm) 627.22±71.83 668.42±59.45 0.091 

FMI (kg) 9.31±4.16 15.13±3.65 0.000* 

BMI 19.28±2.52 21.61±1.59 0.006* 

FFM (kg) 47.67±10.60 

 

45.99±4.37 0.730 

PI 11.35±1.39 12.87±0.92 0.001* 

HWR 44.63±1.67 42.72±1.01 0.001* 

BM%  3.84±0.32 3.76±0.14 0.458 

MM% 79.80±5.84 71.67±4.31 0.000* 

FM% 16.15±5.78 24.57±4.39 0.000* 

BW (kg) 34.57±7.06 33.68±3.20 0.680 

SMI 6.81±1.11 6.45±0.51 0.289 

MM (kg) 45.43±9.97 43.69±4.15 0.663 

BM (bone) 2.20±0.57 2.30±0.25 0.578 

BMR (kcal) 1634.70±253.84 1509.00±134.45 0.116 

ENDO BIA 2.55±1.17 4.21±0.70 0.000* 

MESO BIA 3.66±0.81 4,25±0.61 0.031* 

ECTO BIA 4.09±1.22 2,69±0.74 0.001* 

Legend: BY- birth year, WC- weight category, Q (1-4)- relative age quartile,BH- body height, BM- body mass, 

impedance- tissue resistance, FMI- fat mass, BMI- body mass index, FFM- fat-free mass, PI- ponderal index, 

HWR- height/weight ratio, BM%- bone mass %, MM- muscle mass %, FM%- fat mass %, BW- body water, SMI- 

sarcopenic index, MM- muscle mass, BM (bone)- bone mass, BMR- basal metabolism rate, ENDO BIA- 

endomorph component, MESO BIA- mesomorph component, ECTO BIA- ectomorph component 

 



Results presented in Table 1 indicate homogenity between subsamples, with very similar values 

of BY, WC, Q (1-4), BH and BW. Further, values of FMI, BM%, MM%, FM%, BMI, PI, HWR 

and somatotype estimations were shown to be significantly different between subsamples. It 

can be concluded that difference within morphologic variables and endomorphic component 

occurs due to different competitive system. Relatively high values of mesomorphic component 

can be explained with the ammounts of power they need to generate through their technical 

performance, which is consisted of various and intense eccentric/concentric contractions and 

great intramuscular coordination. However, ectomorphy, or body linearity seem to be irrelevant 

in poomsae competitions, because their performance is relative and independent of other 

competitors. High endomorphy values among poomsae competitors are the byproduct of 

competition regulations which do not require weight separation. Speaking of kyorugi 

subsample, there is evident tendency toward ectomorphy. Low values of endomorphic 

component are conditioned by strict weight categories, and inversely proportional relationship 

between fat mass and combat performance in taekwondo. Obtained results are in consent with 

values of Turkish, Spanish and Iranian national teams reported in recent review (J. W. Noh et 

al., 2013; Revan et al., 2018; Pena-Sanchez, Mieles-Ramirez & Patino-Palma, 2022). 

 

Figure 1- Somatogram with entire sample of competitors (n=39). 

 

Legend: black dot- kyorugi sample, red dot- poomsae subsample, purple dot- mean value of poomsae 

subsample, blue dot- mean value of kyorugi sample 

 

Looking at Figure 1, obtained differences between subsamples are clearly visible. Average 

value for Kyorugi sample is X= 1.54 and Y= 0.69, while X= -1.52 and Y= 1.61 are average 



values for Poomsae sample. Vast majority of combat taekwondo competitors belongs to ecto-

mesomorph category, with light tendency toward ectomorphy. Poomsae competitors tend to be 

balanced endo-mesomorphs, with a tendency toward the centre. 

 

Figure 2- Somatogram with female national champions (n=10). 

 

Legend: red dots- poomsae national champions, black dots- female kyorugi national champions, blue dots- male 

kyorugi national champions 

 

Values presented in Figure 2 suggest that female taekwondo combat (kyorugi) national 

champions tend to be balanced ectomorphs, which could be explained by adaption of 

phenotype on WTF (Olympic) rules and weight category system. Modern taekwondo uses 

straight kicks and attack tactics, such as consecutive side kicks in combination with 

roundhouse, axe and hook kicks with the front leg, who tend to be narrower and foward in 

comparison with classical versions of mentioned kicks. Ectomorph phenotype became 

desirable trait for WTF taekwondo combat due to their leg length. Mesomorphic components 

began to lose importance in combat taekwondo because spinning and power kicks are reduced 

to minimum as they are less efficient in terms of time and energy, considering the muscle 

requirements for executing such techniques. In addition, current combat taekwondo rules are 

enhancing accuracy and speed at the expense of power. Still, authors suggest that more 

spinning, power and flying kicks are performed by male competitors, a phenomenon which 

occurs due to different cognitive and physiological response to fight, as well as gender 

conditioned body differences. Somatotyping revealed correlated adaptations of male 

champions which manifest in greater values of mesomorphic component. In the other words, 



analyzed male taekwondo champions are ectomesomorphs. Champion with greater 

ectomorphic value in Figure 2 is also the current European youth champion. On the other hand, 

poomsae competitions were conceived differently. Competitors are divided by their age and 

belt level, so weight and fat mass are not crucial for their competitions. Still, weight and fat 

mass could negatively affect technique performance, which could explain tendency of poomsae 

champions' somatotypes toward the endomesomorph axis and also toward center. 

 

CONCLUSION 

In conclusion, somatotype of observed kyorugi competitors is composed of following values: 

endo- 2.55 ± 1.17, meso- 3.66 ± 0.81 and ecto-4.09 ± 1.22; while mean values of poomsae 

sample are endo- 4.21 ± 0.70, meso- 4.25 ± 0.61 and ecto- 2.69 ± 0.74. Significant difference 

between examined subsamples indicate existence of two completely different fitness modules 

in taekwondo, based on poomsae/kyorugi division. Results also indicate on great influence of 

different competition rules, which de facto dictate the somatotypes of their competitors. 

Ectomorphic component is the most desirable trait among kyorugi competitors, while males 

also tend toward higher values of mesomorphic component. Successful poomsae competitors 

tend toward central somatotype, while other have higher values of endomorph component due 

to specific rules. Authors emphasize that presented results are accurate for Caucasians of 

european origin, and should be used cautiously for others. Further investigations should include 

larger senior and poomsae samples, international champion level athletes, other ethnicities and 

relations between combat effectiveness and somatotype.    
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