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 abstract 
 Background:  ‪The goal of the presented study was to identify personality and temperament traits of Olympic 

taekwondo competitors at a varied level of advancement in relation to their sports performance.

 Material and methods:  ‪There were 127 Olympic taekwondo competitors in a junior category (n = 63) and a senior one (n = 64) 
who were divided into two research groups, i.e. competitors who won medals and competitors who did 
not win medals in the Polish championship of Olympic taekwondo.

 Results:  ‪Having analysed the data, it turned out that the two researched groups (juniors and seniors) were 
similar regarding a low level of anxiety and neuroticism, a high level of extroversion and an average 
level of agreeableness. The only variable significantly differentiating competitors in junior and senior 
groups was neuroticism.

 Conclusions:  ‪In the junior group, it was extroversion that differentiated the competitors with or without medals, in 
the senior one – agreeableness.

 Key words: Olympic taekwondo, personality, temperament, sport performance.
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introduction 
The prominence of psychological traits as well as mental preparation has 
long been known and regarded as one of the most significant elements of a 
player’s holistic preparation. Coaches and competitors almost unanimously 
formulate an opinion that “sport of the highest level is 90% mind” [1]. Thus 
in search of the determinants of sport performance, it is difficult to omit 
psychological factors – athletes’ psychological skills have an important role 
in the achievement of martial art sports [2]. Martial arts competitors are at 
risk of a high mental strain which is naturally different and dependent on 
individual level of training, personality traits, age, and the rank of the sports 
competition. The element that distinguishes martial arts from other types of 
sports is a direct physical contact with an opponent and an attempt to subdue 
them. The mental determinants of sports performance differentiating martial 
arts competitors from team sports competitors were the main subject of the 
study by Bernatek et al. [3]. The analysis of the results of their study shows 
that martial arts competitors (judo, boxing, karate), both in the junior and the 
senior groups, are more extrovert and emotionally stable compared to team 
sports competitors. It should be noted that team games athletes (close contact 
sports) present a higher level of extraversion comparing to individuals [4, 5].

The coaches and scientists name a low level of neuroticism and anxiety, and a 
high level of extroversion and motivation to be the most desirable mental traits 
of martial arts competitors and different sports [6−12]. Rychta [15] has also 
included the following determinants: the pursuit of a goal, resistance to stress 
connected with a fight, determination, and a low level of aggression. They have 
also stressed that the sport performance determinants change together with 
the ontogenetic development and an achieved sport result. 

The studies of mental traits regarding high sports performance in taekwondo 
are rare; that is why the initial review of the studies began with an analysis 
of this variable in other combat sports, i.e. judo, boxing, wrestling, or 
karate. Obminski et al. [13] conducted a psychological profiling of boxing 
competitors in the junior group with and without successes. Using standardised 
questionnaires it was possible to determine the dominant personality traits, 
such as intelligence, the level of anxiety, neuroticism, extroversion, aggression, 
negation, suspiciousness, anger, irritability, and guilt. The results of the study 
showed that there were no significant differences in either of the researched 
traits in both groups. 

Terelak and Gorska [14] conducted their research in a junior group doing judo 
dividing them into two teams: those reaching best results in sports, and those 
with relatively mediocre accomplishments. Sportsmen with the best results had 
a lower level of neuroticism and a higher level of extroversion than athletes 
not reaching similar results.

On the other hand, Botwina [9] examined the psychological characteristics of 
wrestling competitors. The factors characterising juniors were low neuroticism, 
contemplativeness, impulsiveness and the level of general aggression. In 
turn, seniors were characterised by high extroversion, the level of general 
aggression, and an average contemplativeness. In the group of the national 
team, low neuroticism, very high activity, very low contemplativeness and an 
average level of general aggression dominated.

Remiszewska M, Miller JF, Graczyk M, Lachowicz M.
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Balt J Health Phys Act. 2020;12(2):35-44



Szczesna-Kaczmarek A
Blood K+ concentration balance after prolonged submaximal exercise...
Balt J Health Phys Act 2014; 1(1): 233-244

37www.balticsportscience.com

Wielochowski et al. [6] examined the national team’s wrestling competitors (both 
styles) as well as judo in the junior and the senior groups. The study involved 
the measurement of anxiety, temperament and personality. It was concluded 
that the competitors of freestyle and classical wrestling as well as judo were 
characterised by a low level of anxiety, an optimal level of aggression, and the 
mobility of the nervous system.

Looking for individual differences in the field of psychological variables, in 
relation to their sports results in martial arts, i.e. judo, wrestling or boxing, 
temperament, personality, anxiety, motivation and thinking were studied. It 
was concluded that they primarily depended on sports discipline, but also 
on situational factors. However, high motivation was recognised as the most 
significant one. Corresponding with this view are the results of Rychta’s 
studies which showed that there was a strong correlation between competitors’ 
intentional behaviour and their personality traits, temperament, and motivation 
[8, 15].

The few results of research on psychological factors in relation to the sporting 
results of taekwondo competitors correspond with the above presented effects 
of this type of analysis in other martial arts. Ghorbanzadeh et al. [16] named 
anxiety, motivation and temperament to be significant factors influencing sport 
performance in taekwondo. On the basis of the research on the medallists of the 
Polish Taekwondo Championship, it was found that the factors that determine 
sports performance of the seniors are low neuroticism, high conscientiousness 
and extroversion, as well as a mixed temperament – a choleric with a sanguine. 
On the other hand, Kazemi et al. [17] and Saporta [18] named, among other 
significant factors characterising the Olympic taekwondo medallists, anxiety, 
motivation and cognition.

The presented results of research on psychological variables of martial arts 
competitors, with particular emphasis on taekwondo, indicate that further 
research is necessary to identify psychological factors in relation to sports 
results in taekwondo. 

material and methods 
Out of 20 randomly chosen sports clubs from 8 voivodeships, 127 Olympic 
taekwondo competitors were included in the study. All of them participated 
in the competition system for children and teenagers organised by the Polish 
Olympic Taekwondo Association (PZ TKDO – Polski Związek Taekwondo 
Olimpijskiego) and had valid licences and medical examinations.

The junior group (n = 63, age range 15.2–17.4 years old) was divided into two 
subgroups according to their success in the Championships of Poland: winners 
(n = 27, places 1–3) and non-winners (n = 36, places 5–16). The proficiency 
levels of the junior TKD athletes ranged from 6 kup to 1 dan and their com-
petitive TKD experience was 7.4 ± 2.82 years.

The senior group (n = 64, age range 18.3–22.1 years old) was also divided 
into two subgroups according to their success in the Championships of Po-
land: winners (n = 28, places 1–3) and non-winners (n = 36, places 5–16). 
Their proficiency levels ranged from 4 kup to 3 dan and their competitive TKD 
experience was 9.7 ± 3.24 years (Table 1). 
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Table 1. Characteristics of the study sample

Group Age (years)  
Mean ± SD

Training experience (years) 
Mean ± SD

Senior (total) 19.7�±�2.48 7.5�±�3.28
With medal 19.7 ± 2.41 8.3�±�2.75
Without medal 19.7�±�2.61 6.6�±�3.60
Junior (total) 15.9�±�0.84 5.1 ± 1.52
With medal 15.7�±�0.85 5.5 ± 1.94
Without medal 16.1�±�0.83 4.8�±�1.26

The tested Olympic taekwondo competitors (juniors, seniors) participated in 
the organised training program run by their home clubs. Juniors trained 5 times 
a week for 90 minutes per class, whereas seniors trained 7 times a week for 
120 minutes. The research was conducted in the second half of 2010 during the 
training season by a team of specialists under the direction of a psychologist. 

The survey of mental traits included the measurement of anxiety, temperament, 
and personality. 

Anxiety was examined by means of a questionnaire – State-Trait Anxiety 
Inventory – STAI – by C.D. Spielberger, R.L. Gorsuch, R.E. Lushene. The 
questionnaire consisted of two scales – X1, which tested anxiety as the state 
defined here and now, and X2, which tested anxiety as a trait marked by 
general fear. Each subject answered 40 questions marking the answers on a 
4-level scale [19].

Temperament was examined by means of a questionnaire – Formal 
Characteristics of Behaviour–Temperament Questionnaire (FCZ-KT). It 
measures six temperament traits according to Strelau Temperament Inventory: 
briskness – a tendency to quick reaction, perseveration – a tendency to repeat 
and continue behaviour, sensory sensitivity – an ability to react to weak stimuli, 
emotional reactivity – a tendency to an intense reaction to stimuli, endurance 
– an ability to react adequately in situations requiring long-term activity or 
under conditions of high stimulation, activity – a tendency to behaviour of high 
stimulating value. The test consisted of 120 questions. The tested person gave 
Yes or No answers. The test is used in the study of teenagers and adults [20].

Personality was tested by means of Factor Inventory NEO-FFI by Costa and 
McCrae [21], characterising the personality structure in accordance with the 
Five-Factor Model. The items of the questionnaire are 60 self-report claims, 
whose truthfulness in relation to their own person, the subject evaluates on 
a five-point scale. The items are formed with five bipolar factors: neuroticism 
– reflecting emotional adaptability versus emotional disturbance associated 
with a tendency to experience negative emotions as well as vulnerability to 
stress, extroversion – describing the quality and quantity of social interaction, 
a tendency to have positive mood, and the focus of life energy, openness to 
experience – characterising a tendency of an individual to search and value 
positively their life experiences, a high cognitive curiosity and tolerance for new 
information, agreeableness – describing a positive or negative attitude towards 
another, determined by behaviour set for cooperation and providing help or 
competition and a higher tendency to aggressive behaviour, conscientiousness 
– reflecting the degree of commitment and motivation to activity oriented 
towards aim, strong will and perseverance of an individual.

Remiszewska M, Miller JF, Graczyk M, Lachowicz M.
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A review of data analysis was carried out by calculating basic characteristics, 
i.e. mean value, standard deviation, volatility indicators and Pearson correlation 
coefficient or Spearman rank correlation [22, 23]. The next step in the analysis 
was a review of the correspondence of the distribution of individual variables 
with the normal distribution. For this purpose, the Shapiro-Wilk Test was 
employed. Depending on the confirmation or refutation of the hypothesis on 
the correspondence of the variable distribution with the normal distribution an 
analysis of variance was used to assess the difference between the groups – one-
way ANOVA (in the first case) or the Kruskal-Wallis test (in the second case). 

In order to establish the model describing the correlation between the dependent 
variable (the number of ranking points) and the number of independent variables 
a count data regression was used – Poisson model. This type of analysis was 
chosen for two reasons. The first – of a theoretical nature – the properties of 
Poisson’s distribution were taken into account, which is the distribution of 
rare events, and describes, among others, the number of successes within a 
predetermined period of time, which accurately reflects the nature of the variable, 
which in this case is the number of ranking points accumulated in the number 
of competitions. Another characteristic of Poisson distribution is the equality of 
expected value and variance, so it was checked whether this condition was met. 
It was found that the average value of ranking points was approximately equal 
to the variance. This practical test was another reason for choosing the model 
described above. However, such an approach is met with certain limitations, 
which are mostly concerned with measurement errors connected to refereeing, 
the classification system, etc. Therefore, in the data analysis a tool was used, 
to determine, on the one hand, the influence of independent variables on the 
chance of scoring a point, and on the other, to determine those variables that 
are not conducive to achieving any sports effects (they contribute to the lack of 
any achievements, i.e. lack of points). As a criterion for the quality of a model 
AIC (estimator of quality of models) was adopted. Such an approach allowed 
the use of the regression method with a large number of zero values. In the 
statistical conducted analyses, p < 0.05 values were assumed to be significant. 

results 
Firstly, selected mental traits of Olympic taekwondo competitors in the junior 
and the senior groups were compared. The following personality traits were 
analysed: neuroticism, extroversion, openness, agreeableness, anxiety, and 
temperament. It was found that anxiety and temperament did not significantly 
differentiate between juniors and seniors, and so these factors were excluded 
from the subsequent analysis (p > 0.05).

Only one psychological variable that significantly differentiated between the groups 
was noted. It was neuroticism. The seniors noted a lower level of this trait by 24% 
(p < 0.001). In the remaining mental traits, juniors and seniors obtained similar 
values. The differences in the obtained values ranged from 1% to 4% (see Table 2).

The next stage was to compare the psychological factors of taekwondo competitors 
with various sport achievements (medal, no medal) in the junior and the senior 
groups. In the assessment of mental state differentiating the study groups, 
the following factors were taken into consideration: anxiety (state and trait), 
temperament (features – briskness, perseveration, sensory sensitivity, emotional 
reactivity, endurance, activity), personality (features – neuroticism, extroversion, 
openness to new experiences, agreeableness, conscientiousness). The results are 
presented in Tables 3 and 4.
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Table 2. The differences in the selected mental traits in Olympic taekwondo competitors in junior 
and senior 

Trait
Junior(J)  
(n=63)

Senior(S)  
(n=64)

p

�x̄ SD x̄ SD J−S
Neuroticism (pts) 18.84 4.48 15.17 3.75 ***
Extroversion (pts) 30.84 4.80 30.83 4.87 NS
Openness (pts) 23.97 4.65 23.72 4.64 NS
Agreeableness (pts) 27.89 4.48 26.89 4.81 NS
Diligence (pts) 30.75 4.52 31.28 6.06 NS

*p < 0.05, **p < 0.01, ***p < 0.001, NS – statistically insignificant (p > 0.05)

The study of psychological variables of taekwondo competitors in the junior 
category revealed only one layer of personality – extroversion, which signifi-
cantly differentiated the groups of subjects (medallist, non-medallist). Compe-
titors winning medals recorded a 9% higher value extroversion in comparison 
to competitors who did not win medals (Table 3).

Table 3. Psychological traits of the tested competitors winning and not winning medals in the 
junior category 

Group

Trait

Subjects with medals 
(n = 27)

Subjects without medals 
(n�=�36) p

x̄ SD CV % x̄ SD CV %
Anxiety as state (pts) 33.7 5.2 15.4 32.0 6.2 19.4 0.252
Anxiety as trait (pts) 36.3 4.9 13.5 37.3 6.6 17.7 0.520
Briskness (pts) 15.4 2.3 14.9 14.7 2.6 17.7 0.246
Perseveration (pts) 11.9 2.3 19.3 12.5 2.3 18.4 0.251
Sensory sensitivity (pts) 13.0 2.8 21.5 12.6 2.8 22.2 0.614
Emotional reactivity (pts) 8.7 3.4 39.1 8.6 2.5 29.1 0.843
Endurance (pts) 12.9 3.2 24.8 13.7 3.7 27.0 0.410
Activity (pts) 14.4 2.5 17.4 13.9 2.9 20.9 0.446
Neuroticism (pts) 17.7 4.9 27.7 19.9 4.0 20.1 0.081
Extroversion (pts) 32.4 4.7 14.5 29.7 4.6 15.5 0.027
Openness (pts) 23.4 4.2 17.9 24.4 5.0 20.5 0.381
Agreeableness (pts) 27.6 4.4 15.9 28.1 4.6 16.4 0.613
Conscientiousness (pts) 31.6 4.7 14.9 30.1 4.4 14.6 0.221

In the group of seniors, agreeableness was the dimension of personality which 
significantly differentiated competitors with or without medals (p < 0.05). The 
medallists noted a 19% higher value of this dimension compared to the rema-
ining competitors without a medal (Table 4).

In the junior category, extroversion was the dimension which differentiated 
competitors with and without medals. At the same time, agreeableness turned 
out to be the dimension differentiating competitors with and without medals 
in the senior category (Fig. 1).

Remiszewska M, Miller JF, Graczyk M, Lachowicz M.
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Table 4. Psychological traits of the tested competitors winning and not winning medals in the 
senior category 

Group

Trait

Subjects with medals 
(n�=�38)

Subjects without medals 
(n�=�36) p

x̄ SD CV % x̄ SD CV %
Anxiety as state (pts) 31.7 6.4 20.2 30.1 5.3 17.6 0.269
Anxiety as trait (pts) 33.1 5.5 16.6 33.8 5.2 15.4 0.626
Briskness (pts) 15.1 2.9 19.2 15.6 3.1 19.9 0.561
Perseveration (pts) 10.6 2.1 19.8 11.7 3.0 25.6 0.104
Sensory sensitivity (pts) 13.8 2.6 18.8 15.0 3.0 20.0 0.101
Emotional reactivity (pts) 9.4 2.5 26.6 9.7 2.0 20.6 0.522
Endurance (pts) 11.1 2.6 23.4 12.0 3.4 28.3 0.219
Activity (pts) 13.4 2.6 19.4 13.7 3.2 23.4 0.658
Neuroticism (pts) 15.2 3.7 24.3 15.1 3.8 25.2 0.937
Extroversion (pts) 30.8 3.9 12.7 30.9 5.6 18.1 0.911
Openness (pts) 23.4 5.3 22.6 23.9 4.2 17.6 0.663
Agreeableness (pts) 28.4 4.5 15.8 23.9 4.8 20.1 0.030
Conscientiousness (pts) 31.3 6.4 20.4 31.3 5.9 18.8 0.963

Fig.1. Mental traits differing teams of taekwondo competitors

discussion 
The aim of the study was to assess and identify psychological factors 
corresponding with sports performance in Olympic taekwondo of mixed-ability 
group of competitors. The competitors that were most often tested were highly 
qualified competitors in the senior group. The attempts to test juniors were 
sporadic and measured individual factors, i.e. structural, motor, energetic or 
technical ones. As far as we know, so far there have been no studies undertaking 
the psychological variables determining sports performance in the junior and 
senior groups by means of the same methods, techniques and instruments. 
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That is why the attempt to identify these factors was undertaken among mixed-
ability competitors using the same methods in each of the presented groups.

Overall, in the junior group the only dimension of personality which differentiated 
significantly medallists from non-medallists was extroversion (p < 0.05). Juniors 
winning medals demonstrated a high degree of the development of this trait, 
obtaining a 9.1% higher value than non-medallists. Particularly noteworthy is the 
fact that medallists in a junior group tested a low level of anxiety (3−5%), a high 
level of the development of the personality trait which was conscientiousness 
(5%) and a low level of neuroticism, which was lower by 12% compared to the 
group of competitors not achieving success in sports (p < 0.05). To sum up 
the characteristics of psychological factors of the junior group, it must be 
stated that medallists significantly differed from non-medallists only with 
regard to the level of extroversion. This variable corresponded with the sport 
performance in the tested group. The results obtained were presented against 
the background of the results of studies of juniors from other martial arts, 
because such studies are scarce among taekwondo competitors.

Similar study results were presented by Bernatek [3]. They distinguished 
extroversion as a significant trait characterising junior category competitors 
achieving sport successes in karate. The medallists from this group were 
characterised by a high level of extroversion. 

Highly qualified juniors practising judo displayed a high level of extroversion 
and a low level of neuroticism [14]. Rychta [8] also pinpointed a low level 
of neuroticism in juniors from a judo team who were winning medals. The 
above data lead to a conclusion that low neuroticism may be an important 
factor determining the achievement of high sports performance in the 
abovementioned martial arts.

On the other hand, Obminski et al. [13] conducted a study measuring anxiety, 
temperament and personality in boxing competitors – juniors winning and not 
winning medals, and did not find any major differences. The discrepancy of the 
study results may be determined by the peculiarity of each of the martial arts 
(judo, boxing, karate). A scarcity of studies on the subject does not provide 
enough ground for formulating conclusions in the matter. 

In the senior group the trait that significantly differentiated the medallists from 
non-medallists was agreeableness (p < 0.05). The medallists demonstrated 
a 19% higher value of this trait than non-medallists. Seniors winning medals 
had a low level of anxiety, neuroticism, openness and they demonstrated a 
high level of extroversion; however, these did not differ in the two groups of 
competitors significantly (p < 0.05).

Similar results were presented by Botwina [9], who showed a high level of 
extroversion and low level of neuroticism in the top wrestling competitors in 
the senior group (p < 0.05). Thus, we can assume that with the rise of the level 
of advancement, the factors differentiating competitors with sport success in 
taekwondo and wrestling are similar. However, it needs to be confirmed with 
subsequent study.

The results obtained in our research are in line with the results presented by 
Remiszewska et al. [24] who studied the Polish championship medallists from a 
senior group in taekwondo. The following psychological factors were included 
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as corresponding with the sports performance: a low level of neuroticism and 
a high level of extroversion (p < 0.05).

Summing up, it must be stated that the only mental dimension that significantly 
differed juniors with and without medals was extroversion. The medallists also 
had a record of a lower level of anxiety and a higher level of conscientiousness; 
however, these differences were statistically insignificant (p < 0.05).

On the other hand, one personality dimension (agreeableness) was noted to be 
significantly differentiating the competitors with and without medals (p < 0.05). 
Moreover, the competitors with sports success (with a medal) were characterised 
by a slightly lower level of anxiety and a high extroversion (p > 0.05).

The research on psychological variables in relation to sport performance in 
martial arts is scarce. As a result, an attempt for such analysis in relation to 
other martial arts, i.e. judo, boxing and karate was made in the discussion. The 
analyses carried out do not fully reflect the specificity of the mental factors 
differing significantly taekwondo competitors with and without medals, in the 
junior and senior group. Nevertheless, the comparative analysis of the results 
of juniors and seniors suggests an observation that the two examined groups 
showed similarities regarding the low level of anxiety and neuroticism, a high 
level of extroversion and an average level of agreeableness. Although they 
were not statistically significant, they indicate a direction for future research.

conclusions 
1. As a result of the conducted analysis it was found that the two tested 

groups (juniors and seniors) showed similarities regarding a low level of 
anxiety and neuroticism, a high level of extroversion and an average level 
of agreeableness. 

2. Only one variable differed significantly competitors in senior and junior 
categories, namely neuroticism. 

3. In the junior category, the mental factor differing competitors with and 
without a medal was extroversion, in the senior category – agreeableness. 
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