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Introduction*

Taekwondo, a Korean martial art, was traditionally used for 
self-defense during warfare. Taekwondo can be translated as tae 
to hit using the foot, kwon to hit using the fist, and do referring 
to the art (6), or the art of kicking and punching. Being one 
of many martial art styles, Taekwondo is unique by its 
predominant use of powerful kicking techniques. In more recent 
times, Taekwondo has transformed from a Korean self-defense 
skill set during warfare to a recognized international sport.

Previous studies on Taekwondo athletes have evaluated body 
mass index (BMI) in relation to speed, speed-endurance, and 
flexibility. These studies showed that successful Taekwondo 
competitors have leaner body masses, and that this attribute has 
a positive effect on their performance (8). In relation to the 2000 
Olympic Games, Kazemi et al. were the first to compare winners 
verses non-winners according to competitors’ weight, height, age, 
points obtained, warnings, deduction points, defensive/offensive 

kicks, and punches (5). However, they did not find any 
statistically significant differences between the two groups.

Other variables such as height, weight, BMI, and VO2 max 
have been evaluated in a number of different sports. Freestyle 
wrestling (1) and Karate (2) are amongst the list of combat sports 
that have been evaluated in an attempt to define physiological 
profiles amongst their respective competitors. However, it is 
challenging to determine the ideal body composition for any 
sport. Our current study attempted to find physiological 
predictors of successful competitors in terms of their age, weight, 
and BMI. Furthermore, comparisons of strategy were made 
assessing fighting style, warnings, and penalties within a gender 
and between genders. Kazemi, Cassella, and Perri (3) compared 
the profile of Olympic champions from the 2000 games against 
the other competitors in Taekwondo by studying weight category, 
weight, height, age, points obtained, warnings, deduction points, 
defensive/offensive kicks, and punches. Kazemi, Perri, and Soave 
then presented comparisons between the 2004 and 2008 Olympic 
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The purpose of this study was to compare characteristics of medal winners (gold, silver, and bronze) who competed in the 2012 
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ratio (OR) of 0.62 found that more kicks were associated with winning in males than in females. We also found more kicks per 
match were associated with winning in males than in females. In terms of strategic differences between winners and non-winners, 
there were no statistical significances found within the data. In terms of physiological differences between winners and non-winners, 
there were no statistical significances found even in comparison to previous years. Comparisons between the previous competitions 
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Taekwondo events (4). Although comparisons between winners 
and non-winners throughout the years provided observable 
differences in strategy, such as switching to a more conservative 
approach amongst winners in 2008 compared to an offensive one 
in 2004, even this comparison did not produce any significant 
statistics.

The purpose of this study was to identify fighting strategies 
and physiological attributes of winners (gold, silver, and bronze 
medalists) versus non-winners who competed in the 2012 
Olympic Games and compare them to those of previous 
Olympics. Results of this study may allow Taekwondo coaches 
and competitors to practice evidence-based success in sport. We 
expected that there would be no differences in physiological 
characteristics (BMI, age, and height) between winners and 
non-winners. However, as a follow-up, we also provide herein 
any significant trends or differences found when we compared 
the new data to previous studies. It was nonetheless expected 
that there would be a significant difference in strategy and 
penalties between winners and non-winners.

Methods

Data for this study were obtained from the official 2012 
Olympic website (www.london2012.com), a public domain 
website, which included the following: participants’ weight 
category, height, date of birth, country, round report, points 

obtained, warnings (kyong-go and gam-jeom), deduction points, 
type of score (defensive kicks, offensive kicks, as well as 
offensive and defensive punches), and the list of referees and 
judges with their countries of origin. Participants’ actual weight 
was obtained from official weigh in results. 

In Taekwondo, winning by points is generally how athletes 
win a match. Points can be obtained by using a foot technique: 
delivering a kick using any part of the foot below the ankle, 
or a fist technique: delivering a punch using a tightly clenched 
fist to the torso. In 2003, rule changes introduced an increase 
in point value for kicks to the head in adult competition to 2 
points as compared to a standard 1-point value for kicks to the 
torso as well as an additional point for an eight-count knockdown 
(9). During the 2012 Olympics, additions were made to the 
scoring possibilities for kicks used in each match. Like previous 
years, athletes were still awarded 1 or 2 points for their offensive 
or defensive kicks. However, the athletes in 2012 also obtained 
a score of 3 or 4 points for offensive or defensive kicks by 
landing a kick to the head or a turning kick to the head, 
respectively (7). 

Winning by superiority is also possible in two ways. One 
method is termed “point gap,” meaning if an opponent leads a 
match by a 7-point gap, the match is terminated and the leader 
wins by superiority. The second method of winning by 
superiority is called “point ceiling.” Point ceiling is defined as 
a win by superiority by the competitor who first reaches a score 
of 12 points. If a winner cannot be decided after three rounds, 

Males Females
Characteristics Winners Others Winners Others Total Athletes

2012 (N = 16) (N = 48) (N = 16) (N = 48) (N = 128)
Age (years) 24.1 ± 3.1 25.8 ± 4.0 23.9 ± 3.0 23.5 ± 4.1
Height (m) 1.9 ± 0.1 1.8 ± 0.1 1.7 ± 0.1 1.7 ± 0.1
Weight (kg) 75.0 ± 14.6 73.8 ± 13.7 60.7 ± 8.9 60.8 ± 10.0

BMI 21.6 ± 3.0 22.3 ± 2.8 20.7 ± 2.4 20.8 ± 2.2
2008 (N = 16) (N = 48) (N = 16) (N = 48) (N = 128)

Age (years) 25.0 ± 3.5 24.8 ± 4.3 22.8 ± 2.8 22.9 ± 4.5
Height (m) 1.8 ± 0.1 1.8 ± 0.1 1.7 ± 0.1 1.7 ± 0.1
Weight (kg) 74.9 ± 14.7 73.1 ± 12.4 59.9 ± 9.4 60.7 ± 8.7

BMI 22.0 ± 2.6 22.5 ± 2.4 21.0 ± 2.4 20.7 ± 1.9
2004 (N = 12) (N = 52) (N = 12) (N = 48) (N = 124)

Age (years) 26.1 ± 4.6 26.0 ± 4.3 24.3 ± 4.9 24.5 ± 4.7
Height (m) 1.8 ± 0.11 1.8 ± 0.08 1.7 ± 0.1 1.7 ± 0.1
Weight (kg) 75.8 ± 16.1 74.1 ± 13.0 61.3 ± 10.5 60.9 ± 9.4

BMI 22.4 ± 2.3 22.5 ± 2.5 20.4 ± 2.5 21.1 ± 2.2
2000 (N = 16) (N = 38) (N = 16) (N = 32) (N=102)

Age (years) 24.4 ± 3.3 25.2 ± 4.3 23.1 ± 3.9 24.9 ± 4.7
Height (m) 1.8 ± 0.1 1.8 ± 0.1 1.7 ± 0.1 1.7 ± 0.1
Weight (kg) 73.4 ± 12.1 73.7 ± 14.3 60.3 ± 9.1 61.3 ± 10.9

BMI 21.9 ± 2.4 22.8 ± 3.3 20.8 ± 2.3 21.3 ± 2.7
Data are means (±SD).
BMI = Body Mass Index.

Table 1. Demographic profiles of Taekwondo athletes in the 2000, 2004, 2008, and 2012 Olympics
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a fourth round is conducted. If neither competitor scores a point 
in the fourth round, the winner shall be decided by superiority. 
Specifically, the winner is decided based on whether an opponent 
has technically dominated the round based on the following 
criteria: aggressive match management, greatest number of 
techniques executed, greatest use of advanced (i.e., difficult and 
complex) techniques, and the better display of competition (9).

Penalties are considered prohibited acts in Taekwondo 
competition. Two types of penalties exist: kyong-go and 
gam-jeom. A kyong-go is a warning penalty, and two kyong-go 
warnings are counted as a gain of one point for the opponent. 
Gam-jeom is a deduction penalty and is counted as an additional 
point for the opposing contestant (9).

Data analysis

A logistic regression was used to compare winners versus 
non-winners stratified by gender in terms of age and BMI, as 
well as offensive points, kicks per match, punches per match, 
and penalty points (kyong-go and gam-jeom). Statistical analysis 
was conducted using the STATA version 10 software. Variables 
were coded and labeled prior to analysis. The purposes for using 
the logistic regression was to determine if there were any 
significant relationships between any of the above statistics and 
to see if this significance can be attributed to physiological 
characteristics or strategy. 

Results

No significant differences were found between winners and 
non-winners with respect to age or BMI stratified by gender. 
No further significance was found in comparing offensive points, 

kicks or punches per match, and penalty points stratified by 
gender. Descriptive statistics for the sample according to age, 
height, weight, and BMI can be found in Table 1. The results 
from the follow-up logistic regression can be found in Table 2.

For this study, due to the use of the logistic regression, odds 
ratios (OR) were given for each variable assessed. The OR were 
analyzed by the following criteria: if OR = 1, it indicated the 
exposure did not affect the odds of achieving the outcome 
(winning); if OR > 1, it indicated the exposure was associated 
with higher odds of achieving the outcome; and, if OR < 1, it 
indicated the exposure was associated with lower odds of 
achieving the outcome. OR were considered statistically 
significant at P < 0.05.

2012 Data

No statistically significant association was found between 
success (winners versus non winners) and the distribution of type 
of score (kick or punch) for either men or women. Furthermore, 
no significant association between success and type of warning 
was found for either men or women (i.e., the type of warning 
received, kyong-go or gam-jeon, was not dependent on whether 
the athlete was a winner or non-winner).

 There was a significant association found between success 
with the use of kicks and the athlete's gender. With an OR of 
less than 1 (OR = 0.6), kicks were associated with winning in 
males more than in females.

Comparisons of data from 2000, 2004, and 2008 to 2012

The 2012 Olympic Taekwondo male and female competitors 
both had a greater amount of kyong-go warnings than in 2008 
and less gam-jeom warnings than in 2008, but more overall 

Logistic regression     Number of obs = 119.00
     LR chi2(10) = 36.19
     Prob > chi2 = 0.00
Log likelihood = -51.18 Pseudo R2 = 0.26

Variable | Odds Ratio Std. Err. z P>|z| [ 95% Conf. Interval]
Age | 0.95 0.07 -0.73 0.47 0.82 1.09
Body mass index (BMI) | 0.91 0.09 -0.94 0.35 0.74 1.11
Gender | 2.99 4.14 0.79 0.43 0.20 45.15
Offensive points | 1.06 1.08 0.05 0.96 0.14 7.82
Kicks per match | 2.23 0.51 3.51 0.00 1.43 3.50
Punches per match | 2.65 2.86 0.90 0.37 0.32 21.97
Kicks per gender | 0.63 0.15 -1.87 0.06 0.39 1.02
Punches and gender | 1.46 1.96 0.28 0.78 0.10 20.28
Kyong-go warning penalty 
per match | 0.78 0.22 -0.90 0.37 0.45 1.35

Gam-jeon deduction penalty 
per match | 0.18 0.31 -1.00 0.32 0.01 5.39

Table 2. Logistic regression table
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warnings than in 2008. Athletes used more offensive kicks in 
2012, which was different than the athletes in 2008. These 
findings suggest a shift from a more conservative tactic in 2008 
to a more aggressive and offensive strategy in 2012.

A higher proportion of scores by offensive kicks was found 
among male and female competitors in 2012 than in previous 
Olympics. The higher number of offensive kicks that scored in 
2012 is in contrast to what was seen in 2008, where athletes 
had a higher proportion of defensive kicks score. However, this 
offensive tactic is similar to what was seen in 2000 and 2004, 
where offensive kicks were the techniques of choice used to score 
among winners.

The proportion of penalties did not change significantly from 
2008 to 2012 for either men or women. The frequency of 
warnings for males increased slightly from 2008 (1.3 SD ± 0.7 
per match) to 2012 (1.6 SD ± 1.0 per match), which was an 
approximate change of 28.3%. Deductions (gam-jeon) among 
males decreased by 89.9% from 2008 (0.6 SD ± 0.3 per match) 
to 2012 (0.06 SD ± 0.2 per match). Among women, there was 
a 20.6% decrease in warnings per match from 2008 (1.9 SD ± 
0.7 per match) to 2012 (1.5 SD ± 1.2 per match). Regarding 
penalty deductions per match, a decrease of 95.9% was seen from 
2008 (0.5 SD ± 0.3 per match) to 2012 (0.02 SD ± 0.2 per match).

The frequency of warnings for males increased slightly from 
2008 (1.3 SD ± 0.7 per match) to 2012 (1.6 SD ± 1.0 per match), 
which was an approximate change of 28.3% (4). Deductions 
among males decreased by 89.9% from 2008 (0.6 SD ± 0.3 per 
match) to 2012 (0.06 SD ± 0.2 per match) (4). Among women, 
there was a 20.6% decrease in warnings per match from 2008 
(1.9 SD ± 0.7 per match) to 2012 (1.5 SD ± 1.2 per match) 
(4). Regarding penalty deductions per match, a decrease of 95.9% 
was seen from 2008 (0.5 SD ± 0.3 per match) to 2012 (0.1 SD 
± 0.2 per match) (4). Although it may seem as if athletes were 
shifting to more conservative tactics in the 2008 Olympics, the 
competitors reverted back to an offensive approach to scoring 
in the 2012 Olympic Games.

Discussion

The most interesting findings of this study were the apparent 
changes in strategy when compared to previous years. This 
research was conducted partially to determine whether females 
or males used more kicks or punches in their tactics. We found 
females used and landed more kicks, but both females and males 
used kicks more than punches altogether. Although punches did 

Weight 
category 
of males

Kyong-go 
warning 
penalty

Gam-jeon 
deduction 

penalty

Offensive 
kick
1pt

Offensive 
kick
2pts

Offensive 
kick
3pts

Offensive 
kick
4pts

Defensive 
kick
1pt

Defensive 
kick
2pts

Defensive 
kick
3pts

Defensive 
kick
4pts

Offensive 
punch

Defensive 
punch

Knock 
down

2012              
<58kg 70 2 78 2 13 0 36 3 7 2 2 3 0
<68kg 89 2 54 6 8 1 29 5 10 2 2 2 0
<80kg 58 3 51 1 12 0 26 1 6 2 0 3 0
>80kg 64 2 39 2 16 1 23 5 7 1 0 7 0
Total 281 9 222 11 49 2 114 14 30 7 4 15 0

2008              
<58kg 44 12 33 5 - - 42 0 - - 0 1 0
<68kg 40 11 39 2 - - 49 1 - - 0 0 0
<80kg 37 10 40 4 - - 55 3 - - 0 1 1
>80kg 43 12 50 6 - - 63 1 - - 0 0 0
Total 164 45 162 17 - - 209 5 - - 0 2 1

2004              
<58kg 75 29 104 14 - - 66 - - - 0 0 1
<68kg 85 32 189 7 - - 111 - - - 0 0 1
<80kg 77 30 216 10 - - 119 - - - 0 0 1
Total 237 91 509 31 - - 296 - - - 0 0 3

2000              
<58kg - - 69 - - - 89 - - - 2 -
<68kg - - 142 - - - 92 - - - 2 -
<80kg - - 115 - - - 39 - - - 0 -
>80kg - - 111 - - - 76    0  
Total - - 437 - - - 296 - - - 4 -
 "-" represents scoring that was not used in the respective year.
 Note: punches were not divided into offensive and defensive punches in 2000.

Table 3a. Techniques, warnings, and penalties used by male Taekwondo athletes during the 2000, 2004, 2008, and 2012 Olympics
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not account for a great deal of their strategy, for both males 
and females, winners had a higher average of punches per match 
than the non-winners. In fact, the amount of punches doubled 
amongst the winning population. Hence, we suggest that coaches 
and athletes enhance the utilization of punches to optimize the 
chance of winning.

The OR analysis revealed an association between success using 
kicking techniques and gender, indicating that more kicking was 
related to winning in males but less so in females. Hence, this 
finding suggests that male competitors may want to incorporate 
more kicks into their overall strategy.

Average warnings were also assessed and compared for both 
winners and non-winners. Winners in both male and female 
categories averaged more warning points than non-winners. This 
suggests that the winners showed more of an aggressive strategy 
in their matches, which may indicate aggression is an indicator 
for winning. Although this finding was not statistically 
significant, further studies on the comparison of offensive versus 
defensive strategies are warranted to assess the consistency and 
effectiveness of each approach. 

Three previous studies investigated the profile of Olympic 
Taekwondo athletes that participated in the 2000, 2004, and 2008 
Olympic Games (3, 4, 5). In 2012, as in the previous Olympics 

studies, there were no statistically significant differences in age, 
height, weight, and BMI between winners and non-winners. The 
lack of statistically significant data was expected as these 
Olympic athletes had already achieved elite status in order to 
qualify for their respective Olympic teams and may have 
competed against one another in previous competitions in 
situations where non-winners defeated medal winners. Another 
explanation for this finding may be due to the low sample size 
of winners versus non-winners. These limitations should be 
considered in future studies when comparing all previous 
competitions as one pool of data.

One of the limitations of this study was the assumption that 
the referees and judges were unbiased in their decisions. 
However, recent changes were made in the Olympic Taekwondo 
rules to deal with this limitation. Olympic Taekwondo took a 
step forward in the scoring technology when the London 2012 
games became the first Olympiad to use the Protection and 
Scoring System (PSS) for automatic scoring. Furthermore, the 
use of instant replay was instituted to minimize bias or human 
manipulation attributed to the judges (7). However, this limitation 
still exists to an extent as final results can come from human 
judgment. The 2008 study (5) claimed that the utilization of BMI 
was a limitation in previous studies. Therefore, the relationship 

Weight 
Category 

of 
Females

Kyong-go 
warning 
penalty

Gam-jeon 
deduction 

penalty

Offensive 
kick
1pt

Offensive 
kick
2pts

Offensive 
kick
3pts

Offensive 
kick
4pts

Defensive 
kick
1pt

Defensive 
kick
2pts

Defensive 
kick
3pts

Defensive 
kick
4pts

Offensive 
punch

Defensive 
punch

Knock 
down

2012              
<49kg 57 0 36 3 30 3 15 3 9 0 2 10 0
<57kg 58 1 48 4 18 0 44 7 20 1 0 3 0
<67kg 43 1 48 3 20 1 25 2 8 1 1 2 0
>67kg 58 1 87 6 22 1 33 3 10 5 2 15 0
Total 216 3 219 16 90 5 117 15 47 7 5 30 0

2008              
<49kg 38 11 28 5 - - 34 4 - - 0 0 0
<57kg 41 10 24 4 - - 42 5 - - 0 0 0
<67kg 28 7 33 2 - - 40 2 - - 0 0 0
>67kg 34 9 48 2 - - 65 1 - - 0 0 0
Total 141 37 133 13 - - 181 12 - - 0 0 0

2004              
<49kg 32 9 67 5 - - 24 - - - 0 0 0
<57kg 42 15 85 13 - - 57 - - - 0 0 0
<67kg 51 16 101 3 - - 80 - - - 0 0 0
Total 125 40 253 21 - - 161 - - - 0 0 0

2000              
<49kg - - 66 - - - 68 - - - 1 -
<57kg - - 134 - - - 96 - - - 0 -
<67kg - - 91 - - - 118 - - - 0 -
>67kg - - 152 - - - 110 - - - 0 -
Total - - 443 - - - 392 - - - 1 -
 "-" represent scoring that was not used in the respective year.
 Note: punches were not divided into offensive and defensive punches in 2000.

Table 3b. Techniques, warnings, and penalties used by female taekwondo athletes during the 2000, 2004, 2008, and 2012 Olympics
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of height-weight ratio and winning was also assessed in this 
study; however, no significant results were found.  

Further studies should monitor this relationship through future 
Olympic competitions to see if height-weight ratio becomes an 
essential factor for success. Further studies should also combine 
data from all previous games to enhance sample size and provide 
greater statistical power that may reveal small differences in 
physiological variables that affect successful outcomes during 
competition.

Conclusion

We found that more kicks per match were associated with 
winning in males but less so in females. Winners scored twice 
as often as non-winners using punches. In terms of strategic 
differences between winners and non-winners, there were no 
statistical significances found within the data. In terms of 
physiological differences between winners and non-winners, 
there were no statistical significances found, even in comparison 
to previous years. Comparisons between the previous 
competitions and the results of the OR showed winning was best 
achieved through an offensive strategy (via the use of kicks and 
the increased frequency of punches) and should be considered 
by coaches for future competitions. 
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Weight 
Category

Average 
age 

(yrs)

Average 
height 

(m)

Average 
weight 

(kg)
Average   

BMI

2012
Males

<58kg 23.3 1.8 57.6 18.9
<68kg 25.3 1.8 67.6 20.9
<80kg 26.1 1.9 78.5 22.8
>80kg 26.9 1.9 93.0 25.7

Females
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<57kg 23.6 1.7 56.3 20.8
<67kg 26.7 1.7 64.6 21.7
>67kg 24.8 1.8 74.5 23.9
Note: averages are based on data available.

Table 4. Average age, weight, height, and body mass index (BMI) 
of Taekwondo athletes in the 2000, 2004, 2008, and 2012 Olympics
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