
The Journal of the International Association for Taekwondo Research 2015;2(2):9-14. 

9

ORIGINAL ARTICLE
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Abstract
The purpose of this study was to analyze the variables (i.e., body mass index, percentage of points from offensive or defensive 
techniques, percentage of techniques used to score [i.e., kicks and punches], and amount of warnings or deductions received) 
that helped determine the Taekwondo medalists in the 2000-2012 Olympic Games. Data was obtained from official Olympic 
public domain websites. Changes in scoring systems throughout past Olympics led to all point values being converted to 
percentages of total points to ensure scoring was consistent. A logistic regression equation using STATA version 10.0 determined 
statistical significance for the chosen variables. Athletes who received more kyong-go (Korean for warning; KG) per match 
had a higher likelihood of obtaining a medal. Participants who obtained one additional KG over their opponent in a match 
had a 1.4 times higher likelihood of winning the match over a participant who did not. Our results show that Taekwondo 
competitors who used KG were more effective and more likely to medal in the Olympics.
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Introduction*

Taekwondo has recently been transformed from a 
method of Korean hand-to-hand self-defense (7) to a 
recognized Olympic sport. As such, there has been an 
increase in research that has specifically focused on 
various attributes necessary to be successful in the sport 
of Taekwondo. For this study, Taekwondo refers to the 
sport aspect of the martial art governed by the World 
Taekwondo Federation (WTF).

In Olympic Taekwondo competition, points can be 
obtained by delivering a kick and making contact with 
any part of the foot below the ankle or by punching to 
the torso. Taekwondo Olympic competition rules were 
changed for the 2004 Olympics so that kicks delivered 
to the head were two points, and kicks to the torso were 
one point. An additional point was also awarded for an 
eight-count knockdown. Other changes have also been 
made recently which greatly transformed the style and 
strategies in Taekwondo competition. In 2012, the 
athletes 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 (11).

The most important changes occurred at the 2012 
Olympics with the adoption of the Electronic Protector 
and Scoring System (PSS). The PSS system was 
introduced in 2009 world championships and has since 
been used in WTF international championships with the 
introduction of a sensor helmet in 2014. Instant video 
replay was also adopted in the 2012 Olympics to allow 
coaches to dispute a point and to decrease the force 
necessary to score a point to the head, which was 
intended to reduce biased calls by referees (8) and make 
competition safer. The introduction of PSS may have 
biased the scoring to the body, which was scored by 
referees from 2000-2008 and by the electronic chest 
protector in 2012. The introduction of video replay also 
may have biased the results, since it gave the coaches 
the ability to challenge and even change the scores 
awarded by referees (4).

Olympic Taekwondo athletes can receive penalties 
either as a kyong-go (Korean for warning; KG) or 
gam-jeom (Korean for deduction point; GJ). KGs are 
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given by the referee for minor infractions, such as 
falling, unintentionally going out of bounds, and holding 
the opponent. If a competitor accrues two KGs, a point 
is awarded to their opponent. Likewise, GJs are one-point 
deductions from an athlete’s score (11). GJs are given 
for major infractions, such as unsportsmanlike conduct, 
verbally abusing the referee, intentionally trying to injure 
an opponent with illegal contact, or intentionally 
disobeying a referee’s commands. They may also result 
in an athlete being disqualified from the match. Winning 
athletes may utilize strategies to receive penalties for 
avoiding engagement with the opponent by crossing the 
boundary line or pretending injury.

Athletes may also be overly aggressive by grabbing, 
holding, or pushing their opponents to avoid being scored 
on, which would result in a KG warning. However, both 
male and female Taekwondo medalists received more 
warnings per match versus non-medalists in the 
2000-2012 Olympic Games, showing that aggressiveness 
also has a vital role in competition winners. 
Aggressiveness means the lack of fear of receiving 
warnings and frequent use of offensive techniques (5). 
For the 2012 Olympics, instead of the offending athlete 
receiving a deduction, their opponent received an 
additional point for two KGs or one GJ.

The physiological profiles of male and female 
Taekwondo black belts illustrate that they have very low 
body fat percentages, a high lean body mass, and above 
average results for muscle strength, flexibility, as well as 
anaerobic and aerobic capacities (4). Toskovic et al. 
compared the physiological profiles of male and female 
novice and experienced Taekwondo athletes and found 
experienced and trained males and females were more 
athletically fit in terms of greater lower-body strength, 
better aerobic capacity, and greater flexibility when 
compared to novice males and females despite being 
older in age (10). In competition, Olympic Taekwondo 
competitors are categorized by weight, despite varying 
degrees in age. Relative age differences among 
Taekwondo athletes in a study comparing the 2000, 
2004, and 2008 Olympics were found to have no 
significant age effects present between older and younger 
athletes for both sexes (1). Weight categories in young 
athletes also displayed a lack of differences (9).

No statistically significant difference was found when 
2000 Olympic Taekwondo medalists were compared to 
non-medalists in respect to weight, height, age, points 
obtained, warnings, deduction points, defensive/offensive 

kicks, and punches. However, in the first attempt to 
analyze the profiles of medalists versus non-medalists, 
Kazemi, Perri, and Soave suggest that a trend can be 
seen with the medalists. Specifically, medalists tended to 
be younger and taller as well as possess slightly lower 
body mass indexes (BMIs) than their respective weight 
category average (5).

The purpose of this study is to identify the 
characteristics of Taekwondo athletes who won gold, 
silver, and bronze medals in the 2000, 2004, 2008, and 
2012 Olympic Games and compare these characteristics 
to competitors who did not earn medals. Based on 
previous studies, our hypothesis was that Taekwondo 
Olympic medalists would be younger, have lower BMIs 
than those in their respective weight category, utilize 
more offensive and defensive techniques, and accrue 
lower numbers of warnings and deductions.

Methods

Study design

The data for this study were obtained from the official 
2000, 2004, 2008, and 2012 Olympic Games public 
domain websites. The information obtained from these 
websites included the following: participants in each 
category, participants’ weight and weight categories, 
height, date of birth, country, round report, points 
obtained, warnings, deduction points, and techniques used 
to score (i.e., defensive and offensive kicks punches).

Due to changes in the scoring system over the past 
few Olympics, all variables related to scoring techniques 
were converted into percentages of total points to ensure 
consistency across all four years. The calculations for 
these percentages were:
1. Percentage of offensive points = (offensive 

points/offensive + defensive points) X 100
2. Percentage of points awarded for offensive kicks = 

(offensive kicks/ offensive points) X 100

Sample specification

A total of 482 Olympic Taekwondo competitor profiles 
were analyzed for this study: 102 athletes from 2000, 
124 athletes from 2004, 128 athletes from 2008, and 128 
athletes from 2012. The outcome measures of medal 
winners used in this study were from the official 
websites for the 2000, 2004, 2008, and 2012 Olympic 
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Table 1. Demographic characteristics for male and female Olympic Taekwondo competitors from 2000-2012; 
demographic profiles of athletes (N = 482).

Male 
medalists

Male 
non-medalists Female medalists Female 

non-medalists
Characteristics (N = 56) (N = 190) (N = 56) (N = 180)

Age (yr) 23.88 (5.25) 25.14 (4.02) 23.41 (3.27) 23.56 (4.32)
Height (m) 1.84 (0.09) 1.81 (0.08) 1.70 (0.07) 1.70 (0.07)
Weight (kg) 74.77 (14.06) 73.72 (13.20) 60.44 (9.16) 60.94 (9.64)
BMI (kg/m2) 21.93 (2.57) 22.49 (2.70) 20.75 (2.36) 20.94 (2.24)

BMI = Body Mass Index.
Mean (± SD).

Games (public domain websites) and the WTF. The WTF 
provided the weight of each athlete at weigh-ins for all 
Olympic athletes. Limitations to this method of obtaining 
data are possible errors in data collection published on 
the website and missing data on the website. Athletes 
who participated in more than one of the Olympics from 
2000-2012 were accounted for by assigning them the 
same subject number to prevent overlap of the data. The 
p-value p ≤ 0.05 was used as a measure of statistically 
significant values. The independent variables (i.e., age, 
gender, BMI, technique used to score, deductions per 
match, and warnings per match) described in the data set 
were used to determine the outcome measures of 
medalists versus non-medalists.

The data obtained were then entered into a spreadsheet 
and transferred to a STATA version 10.0 file. Variables 
were coded and labeled. A LOGIT analysis was 
performed using the following six independent variables: 
age, gender, BMI, offensive and defensive scores, 
deductions (KG and GJ) per match, and warning 
penalties (KG) per match. To minimize error in the data 
entry, all secondary investigators independently inputted 
data into a spreadsheet, and all of the data were com- 
pared for differences.

Results

A logistical regression analysis of all Olympic 
Taekwondo athletes was used to determine if a 
significant difference existed between medalists and 
non-medalists for the amount of KGs athletes obtained (p 
= 0.0013). However, during the preparation of this 
research, it was brought to the researchers’ attention that 
repeated athletes may have given the original logistical 
regression equation false meaning. Although the original 
logistical regression equation did account for repeated 
athletes, a separate logistical regression equation was 
constructed to ensure the research group’s data were 

correct. In this new equation, only the results of an 
athlete’s first appearance in Olympic Taekwondo 
competition was used as input. With this new 
information and standard logistical regression equation, 
the amount of KGs per match was still found to be 
statistically significant, although it had slightly decreased 
(p = 0.0123).

The variables age, gender, and BMI were included in 
all logistic regressions as the core constituents of 
measures that affected the outcome of medalists versus 
non-medalists (Table 1). When taking into account only 
age, gender, and BMI throughout all four Olympics 
examined in this study, there was no significant 
difference seen within the data set (Table 2). Point 
additions were included into the point deductions 
category (Table 2; Ded. per match), since the scoring 
outcome is the same. In our data set, deductions per 
match is a combination of both GJs received and a sum 
of every two KGs within a single match. Data including 
age, weight, BMI, offensive techniques, defensive 
techniques, and the number of warnings and deductions 
received were analyzed by a logistic regression equation 
using a STATA version 10.0 file. This was performed to 
compare results from all of the 2000, 2004, 2008, and 
2012 Taekwondo Olympic athletes to identify contributing 
factors to medalists’ success. The results from this study 
will assist in identifying winning strategies, which will 
help predict successful outcomes for Taekwondo athletes. 
Determining ideal measures of medalists serves to assist 
athletes and coaches in their selection of training 
protocols along with advancing the science of the sport.

Discussion

The profile of Taekwondo Olympic medalists compared 
to non-medalists involved in the Sydney 2000 Olympic 
Games included the competitors’ weight categories, 
weights, heights, ages, points obtained, warnings, 
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Table 2. Logistic regression of demographic factors: deductions per match, kyong-go (Korean for warning; KG) 
per match, % offensive points, and % offensive kicks between medalists and non-medalists 

Outcome 
measure

Odds 
ratio

95% confidence
interval Standard error p-value

Age, Gender, BMI
Age 0.97 0.92 1.02 0.03 0.24

Gender 0.99 0.63 1.56 0.23 0.97
BMI 0.96 0.89 1.04 0.04 0.38

Age, Gender, BMI, Ded. Per match, KG per   match
Age 0.96 0.91 1.01 0.03 0.19

Gender 0.85 0.53 1.38 0.25 0.52
BMI 0.99 0.91 1.08 0.04 1.00

Ded. per match 1.00 0.43 2.33 0.43 1.00
KG per match 1.40 0.91 2.14 0.22 0.12

Age, Gender, BMI, KG per match
Age 0.96 0.91 1.02 0.03 0.19

Gender 0.85 0.53 1.38 0.25 0.52
BMI 0.99 0.91 1.08 0.04 0.87

KG per match 1.40 1.14 1.71 0.10 0.0013*
Age, Gender, BMI, KG per match, % off. points

Age 0.96 0.91 1.02 0.03 0.19
Gender 0.80 0.49 1.30 0.25 0.37

BMI 0.98 0.90 1.07 0.04 0.72
KG per match 1.34 1.08 1.65 0.11 0.0078*
% off. points 0.59 0.29 1.17 0.35 0.13

Age, Gender, BMI, KG per match, % off.   kick
Age 0.98 0.92 1.04 0.03 0.41

Gender 0.87 0.53 1.44 0.26 0.59
BMI 0.97 0.87 1.07 0.05 0.50

KG per match 1.29 1.03 1.61 0.11 0.027*
% off. kicks 0.53 0.00 331.01 3.28 0.85

BMI = Body Mass Index.
KG = Kyong-go.
Ded. per match = deductions per match.
% off. points = % offensive points.
* = Statistically significant value (p<0.05).

deduction points, as well as defensive/offensive kicks and 
punches. In all categories, 52% of the techniques used to 
score points were offensive kicks, rather than defensive 
ones. Ninety-eight percent (98%) of all techniques used 
to score were kicks. Although not statistically significant, 
the findings suggest that medalists overall tended to be 
younger in age and taller with slightly lower BMI than 
their weight category average. Also, both male and 
female medalists received more warnings per match than 
non-medalists (6).

There was a significant decrease in frequency of 
warnings between 2004 and 2008. In terms of technique, 
the 2008 competitors used more defensive kicks to score, 
which suggests a more conservative strategy to score 
compared to more offensive techniques or increased used 
of tactical warnings as used in 2004. It was found that 

females had more warnings and penalty points in the 
2008 games, which exemplifies an approach with more 
risks but also with more errors (5). Male medalists on 
the other hand produced more defensive kicks to the 
trunk, which in this case shows a more conservative 
game in which a player waits for an opponent to make 
a mistake before executing a counterattack. There was no 
difference in BMI, age, and height between medalists and 
non-medalists between males and females (3, 4). 
Comparisons between the 2004 and 2008 Olympic 
Taekwondo athletes did not produce any statistically 
significant differences. However, male medalists had 
lower BMIs and were slightly older and taller than male 
non-medalists as opposed to female medalists who had 
greater BMIs and were younger and shorter than female 
non-medalists (5).
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In terms of offensive and defensive techniques, young 
athletes generally tend to focus more on offensive 
techniques (91.6 ± 12.0; p < 0.0001) irrespective of 
gender or match outcome (medalists vs. non-medalists). 
Offensive techniques significantly decreased with respect 
to the first round (p < 0.0001) and moved through the 
third round with respect to the second round (p < 
0.001). Kicks performed with the rear leg occurred more 
frequently (p < 0.0001) than those with the front leg for 
both offensive and defensive techniques (2). However, 
when different fighting strategies were compared between 
medalists and non-medalists in Taekwondo at the 16th 
Asian Games, it was found that female medalists used 
more counterattacks, which allowed them to anticipate the 
situation and execute their scoring opportunity earlier (7).

As seen in Table 2, there was a significant difference 
(p = 0.0013) by adding in the variable KG per match 
along with the three core variables. The odds ratio 
exemplifies that when a Taekwondo athlete has one more 
KG than their opponent as well as the abovementioned 
factors of age, gender, and BMI, he or she has a 1.4 
times higher likelihood of winning the match. Accruing 
an odd number of KGs has no effect on the scoring of 
the match and allows an athlete to try a strategy without 
any consequences. This shows that when athletes take 
more risks, by trying to create scoring opportunities 
through illegal actions or compete with an aggressive 
strategy in their matches, their chances of earning a 
medal increase.

Penalties can often be associated with increased 
aggression and/or anger. Some athletes who had their 
best performance perceived anger as facilitative. These 
athletes claimed that anger was beneficial as it created 
positive energy for the match (12). Anger is normally 
perceived as a negative attribute, and it can possess 
detrimental effects for the athlete if not coped with 
properly. If the level of anger is high, it could lead to 
excessive levels of energy that the athlete may not be 
able to control appropriately, leading to a dysfunctional 
performance. This is consistent with the concepts from 
previous research concluding that negative emotional 
experiences can lead to debilitating effects on athletic 
performance (12). However, with the optimal amount of 
anger and strategies to cope with this emotion, 
aggression can help to increase motivation, willingness, 
confidence, and activeness to fight and therefore result in 
a successful performance (12).

Similar results can also be seen in Table 2 where age, 
gender, BMI, KGs, and either percentage offensive points 
or percentage of offensive kicks were added into the 
logistic regression equation. The significance of KGs per 
match in groups 4 and 5 are demonstrated by p = 
0.0078 and p = 0.027, respectively. The odds ratio 
shows that athletes were 1.34 times more likely to obtain 
a medal if they accrue one KG more than their opponent 
in conjunction with a higher percentage of offensive 
techniques. However, percentage offensive points (Table 
2; % off. points) were not significant within the data set. 
More specifically, athletes were 1.29 times more likely to 
obtain a medal having one KG more than their opponent 
in conjunction with a higher percentage of offensive 
kicks used.

KGs were significant to winning in every data set 
within Table 2 except when deductions per match was 
included as one of the variables (KG; p = 0.12). The 
variable deductions per match represents the combination 
of deductions from GJs as well as deductions from KGs. 
GJs are relatively rare with less than 20 being given out 
through four Olympics. KGs, however, numbered over 
200 through four Olympics and were the main source of 
deductions. While odd numbered KGs have a positive 
effect on a match, even numbered KGs lead to 
deductions, which negatively affects the chance of 
winning a medal. Since an athlete receives a deduction 
for illegal moves and behaviors, this may indicate that 
the athlete may not have been able to control his/her 
aggression in a positive way and consequently receives a 
full point deduction. Not surprisingly, the likelihood of 
an athlete winning decreases with the more deductions 
they accrue per match.

Determining ideal variables of medalists serves to 
assist athletes and coaches regarding training protocols 
along with advancing the science of the sport. Winning a 
medal in Taekwondo during the last four Olympics 
Games was significantly associated with a higher number 
of warning penalties received. Based on the information 
obtained and the data analysis conducted, those who 
utilized more offensive techniques, used effective KGs, 
and received one more KG than their opponent had an 
increased likelihood of winning and obtaining a medal. 
However, athletes should avoid receiving point deductions 
as this decreases their chances of winning. Physiological 
differences between medalists and non-medalists were 
found to have no statistical significance.
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Limitations

Complete scoring information for the fourth division 
(+80kg males, +67kg females) competitors of the 2004 
Olympics was unavailable. However, complete anthropo- 
metric data was collected for the 21 athletes who did not 
have complete scoring information. These athletes did not 
have a major impact on the overall outcome as the total 
number of athletes used in the study was 482.
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