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The purpose of this study is to identify the characteristics
of Tae kwon do champions (gold, silver, and bronze
medalists) who competed in the Athens 2004 Olympic
Games (N = 124) and compare these characteristics to
those who competed but did not earn medals. All the data
for the study was obtained from the official website of the
2004 Olympic Games www.athens2004.com and the
following information was collected: weight category,
weight, height, age, country representation, total points
from kicks per weight category, total points from punches
per weight category, total penalties per weight category,
and type of win. The following descriptive statistics were
calculated for each athlete according to gender: age,
height, weight, and body mass index (BMI). No
statistically significant differences exist between winners
and non-winners with respect to age, height, weight and
gender. Overall, male winners versus non-winners were
similar in age and female winners were younger than
the average age in their respective weight category.
Male and female winners had a taller average height
compared to male and female non-winners. The average
BMI of male and female winners was less than non-
winners. Females were eight times more likely to win by
superiority than males. Overall, 100% of techniques used
to score were by kicks. Specifically, males and females
used one-point offensive and defensive kicks more than
two-point offensive kicks to score. Males had more
average kyong-go (half point warning) and gam-jeom
(full point deduction) warning deductions per match
versus females, thus demonstrating a more aggressive
style of combat. In addition, males had a total of four

L’objectif de la présente étude consiste a identifier les
caractéristiques des champions du Tae kwon do
(médailler d’or, d’argent et de bronze) qui ont participé
aux Jeux olympiques d’Athenes (N = 124) et comparer
les caractéristiques de ceux qui ont participé aux
compétitions, mais qui n’ont pas gagné de médailles.
Toutes les données de I’étude proviennent du site

Web officiel des Jeux olympiques de 2004,
www.athens2004.com; 'information suivante a été
recueillie : catégorie par poids, grandeur, dge, pays,
points totaux par coups par catégorie de poids, points
totaux par coups par catégorie de poids, pénalités totales
par catégories de poids, et type de victoire. Les
statistiques descriptives suivantes ont été calculées pour
chaque athlete selon leur genre : dge, grandeur, poids et
indice de masse corporelle (IMC). Il n’existe pas de
différence statistique importante entre les gagnants et les
perdants en ce qui touche I’age, la grandeur, le poids et
le genre. Dans I’ensemble, les gagnants mdles par
comparaison aux perdants appartenaient a la méme
catégorie d’dge par contre les gagnantes femelles étaient
plus jeunes que la moyenne d’dge de leurs catégories
respectives de poids. Les gagnants des deux sexes étaient
en général plus grands par comparaison aux perdants
des deux sexes. La moyenne d’IMC chez les hommes et
les femmes gagnantes était inférieure a celle des
perdants. Les femmes avaient huit fois plus de chance de
gagner par leur supériorité que les hommes. Pour
marquer des points, les mdles et les femelles ont utilisé,
de facon spécifique, des attaques d’un point et des coups
de défense plus fréquemment que les attaques de coups
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knock downs during the entire competition, one in each
weight category, whereas there were no knock downs
among females, again suggesting a more aggressive
fighting style among males.

(JCCA 2009; 53(2):144-152)
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comptant pour deux points. Dans [’ensemble, 100 % des
techniques utilisées pour marquer des points ont été les
coups de pied. Les hommes ont recu en moyenne plus
souvent des kyong-go (avertissement de demi-point) et
des gam-jeom (réduction d’un point) par match que les
femmes, démontrant ainsi un style de combat plus
agressif. De plus, les hommes ont eu un total de quatre
mises a terre pendant la durée de la compétition, une
dans chaque catégorie de poids, alors qu’il n’y a pas eu
aucune chez les femmes, ce qui porte a croire encore une
fois que le style de combat des hommes est plus agressif
que chez les femmes.

(JACC 2009; 53(2):144-152)

MOTS CLES : Olympiques, jeux, Athénes, Tae kwon do

Introduction
Tae kwon do, a form of Korean martial art originally de-
signed for warfare and self-defense, has in recent times
become a well-recognized sport and has become more
popular since its official introduction into the 2000 Syd-
ney Olympic Games. Tae kwon do requires skill, fitness,
and high-energy, and is characterized by its swift kicking
techniques, which distinguishes it from other forms of
martial arts. This unique form of sport has gained popu-
larity worldwide, and an estimated 120 million adults and
children participate in some form of martial art, with an
estimated growth rate of 25% annually.! Specifically,
Tae kwon do is practiced worldwide with 184 nations as
official members of the World Tae kwon do Federation
(WTF).2

With the increase in popularity of Tae kwon do as a
sport, there has been a growing interest in various areas
of research, with injury rates being the most frequently
investigated.3-> It is rationalized that the lower limb has
the greatest length and power potential. Kicking gener-
ates the most powerful strikes while keeping the greatest
distance from the opponent; therefore it is not surprising
that the lower limb has been found to be the most com-
monly injured body segment.!.6-9

Recent research has focused on anthropometric varia-
bles of the competitors and how the physiological profile
of the athlete correlates to their performance. Variables
such as height, weight, body-mass index (BMI), and VO,
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max have been investigated in different sports. Defining
physiological profiles has also been attempted in other
sports, such as freestyle wresting and karate.!0-11 Heller
et al.12 determined that the physiological profile of male
and female Tae kwon do black belts consisted of very
low body fat percentages, a high lean body mass, and
above average results for muscle strength, flexibility, and
anaerobic and aerobic capacities. Toskovic et al.13 com-
pared the physiological profiles of male and female
novice and experienced Tae kwon do athletes and found
that more experienced males and females were more ath-
letically fit in terms of greater lower-body strength, better
aerobic capacity, and greater flexibility when compared
to novice males and females, even though the experi-
enced competitors were older in age.

In Tae kwon do, competitors must be able to move with
high velocity, speed, and power. A surplus of body mass
can hinder this ability especially if this excess mass is in
the form of adipose tissue which is metabolically inactive
when compared to muscle. When comparing different
types of combative sports, it was found that elite female
judoka athletes had a sum of six trunk skin folds measur-
ing 76.00 mm. These values are greater in comparison to
elite American Tae kwon do athletes whose sum of skin
folds total 36.14 mm in males, and 54.81 in females.” The
differences seen in these particular combative sports are
based on the fact that judo athletes use throws and grap-
ples more frequently in combat, therefore a larger body
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size is advantageous. In contrast, Tae kwon do primarily
uses kicking techniques, thus having a strong and lean
core is more beneficial for successful competition. Com-
bative sports where fast movements are required may
mostly call for a low fat mass, which in turn enhances the
weight-to-strength ratio.!4 In another study by Yun et al.,15
it was found that male Tae kwon do athletes had signifi-
cantly higher mean values for weight, body surface area,
BM]I, and body circumference when compared to female
athletes. Menglil¢ assessed the differences in somatotype
and body composition in female Tae kwon do athletes at
different competitive levels and concluded that elite fe-
male athletes are more mesomorphic and have less fat than
collegiate female athletes in Tae kwon do. Gao et al.!”
found that body fat percentages in five elite Tae kwon do
competitors were much lower compared to average ath-
letes. Similar findings of low body fat percentages along
with increased lean body mass and high VO, max values
have also been reported.!3:15 In contrast, no significant dif-
ferences in either resting heart rate, or aerobic power after
training were found. However, differences in anaerobic
power and capacity were observed.!8

Current research has focused on dietary alterations in
order to reduce body fat while maintaining a lean body
mass. It was found that dietary energy restriction im-
proved anaerobic activity, but had no effect on skeletal
muscle strength and endurance. Caloric restriction, how-
ever, resulted in an undesired amount of weight loss,
particularly in the more beneficial lean body mass compo-
nent.!9 In contrast, another study found anaerobic per-
formance decrease after seven days of food restriction,
along with decreases in body weight, plasma triglyceride
and free fatty acid levels.20 More recent research found the
effects of short-term weight loss to be unfavorable for the
athlete.2! The decrease in weight and body fat percentage
was accompanied by decreases in grip strength and isoki-
netic leg strength which proved to negatively affect per-
formance in Tae kwon do athletes, thus advocating a long-
term weight loss program as a more beneficial alternative.

Determining the ideal body composition for any sport
can be challenging. Studies have been performed in at-
tempt to identify predictors of the ideal competitor. Our
study attempts to find predictors of successful competitors
in terms of their age, weight, height, and body-mass index
(BMI). The purpose of this study was to identify the char-
acteristics of the champions (gold, silver, and bronze me-
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dalists) who competed in the Athens 2004 Olympic
Games and compare these characteristics to those of un-
successful competitors. We also compared the anthropo-
metric characteristics of the champions of the Sydney
2000 Games to the Athens 2004 Games in order to identify
whether similarities existed between the two groups of
champions. The results of this study will identify anthro-
pometrical predictors of successful Tae kwon do athletes
in terms of their age, weight, height, body-mass index
(BMI), and fighting style. In determining these ideal char-
acteristics of Tae kwon do champions, they will serve to
assist the athlete and the coaches in alternate strategies to
achieve future success in the sport. Furthermore, this
article allows the chiropractor to illustrate to the research
community their vast diversity of knowledge in regards to
the research performed by the profession. Although chiro-
practors have been viewed as mainly experts of the spine;
in more recent years the profession has expanded its
knowledge base into many other areas of research related
to its chiropractic fellowship programs such as the sports
sciences residency, clinical science residency, and radiol-
ogy residency. These research efforts have proven to be
successful, as more and more studies have been published
proving that chiropractors are not just experts of the spine
but are full body musculoskeletal specialists which have
the ability to analyze the body from a functional perspec-
tive and apply it to any realm, whether it be an athlete, or
a weekend warrior.

Methods

The data for this study was obtained from the “Official
Site of the 2004 Olympic Games,” www.athens2004.com
(a public domain website). The information obtained in-
cluded: the participants in each weight category, their
weight, height, country of representation, total points
from kicks per weight category, total points from punch-
es per weight category, total penalties per weight catego-
ry and type of win. The information was entered into an
Excel spreadsheet and transferred to STATA for analysis.
Variables were coded and labeled.

Results
Profile of Athletes
By performing a logistic regression model for the outcome

variables (medal vs. no medal) with the independent var-
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Table 1 Demographic profiles of athletes (n = 124). Data are means (+SD)

Males Females
Winners Others Winners Others
Characteristics (n=12) (n=152) (n=12) (n=43)
Age (yrs) 26.1 (4.6) 26.0 (4.3) 24.3 (4.9) 24.5 (4.7)
Height (m) 1.83 (0.11) 1.81 (0.08) 1.73 (0.06) 1.69 (0.07)
Weight (kg) 75.8 (16.1) 74.1 (13.0) 61.3 (10.5) 60.9 (9.4)
Body Mass Index 22.4(2.3) 22.5(2.5) 20.4 (2.5) 21.1(2.2)
Table 2 Number of successful outcome of matches by type

Weight Category Won by Knockout ~ Won by Points Won by Superiority

Males

<58 kg 0 16 0

<68 kg 1 17 0

<80 kg 0 17 1

>80 kg 1 19 0

Females

<47 kg 0 16 2

<57 kg 0 17 2

<67 kg 0 15 2

>67 kg 0 17 2

iables height, weight, and gender, a weak relationship was Type of Win

found, but the regression coefficient for only the height
variable was found to be statistically significant (p-value =
0.036). However, when a two sample t-test was conducted
on the height variable, the resulting p-value of 0.252 sug-
gests that there is no statistically significant difference in
the mean heights of the winners versus the non-winners.
An insufficient sample size prevents us from having the
power to detect differences in mean height among the
stratified weight classes and genders.

For both male and female athletes, a t-test was also per-
formed to look for differences between winners and non-
winners in terms of mean age, weight, and BMI. There
were no statistically significant differences between win-
ners and non-winners in terms of age (p-value = 0.859),
height (p-value = 0.252), and weight (p =0.166) (Table 1).
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Comparing men versus women in the type of win, a Chi-
squared test for independence was used, and an associa-
tion between gender and type of win is present (p-value =
0.026). Women were eight times more likely to win by
superiority than men (Table 2).

Scoring Techniques

When comparing men versus women in the technique
used to score, a Chi-squared test performed suggests that
gender and technique used to score are independent of
one another (p-value = 0.1372). Among men, we ob-
served weight class versus the technique used to score
and found that there is an association between the two
variables (p-value = 0.044). In every weight category
males used both one-point offensive kicks and defensive
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Table 3 Techniques used to score

Technique

Offensive Offensive Defensive Offensive Defensive Knock
Weight Category Kick 1-pt Kick 2-pt Kick Punch Punch Down
Males
<58 kg 104 14 66 0 0 1
<68 kg 189 7 112 0 0 1
<80 kg 216 10 119 0 0 1
>80 kg 117 10 54 0 0 1
Total in 80 matches 626 41 351 0 0 4
Females
<47 kg 67 5 24 0 0 0
<57 kg 85 13 57 0 0 0
<67 kg 101 3 80 0 0 0
>67 kg 139 3 107 0 0 0
Total in 75 matches 392 24 268 0 0 0

kicks more than two-point offensive kicks to score. Simi-
lar results were found when observing weight class ver-
sus technique used to score among female competitors
(p-value < 0.001). The women competitors also used a
greater number of one point offensive kicks and defen-
sive kicks more than two point offensive kicks to score
(Table 3).

Warnings

While testing for an association between gender and pen-
alty type using a Chi-squared test, (Kyong-go and Gam-
jeom), it is suggested that the two variables are independ-
ent of one another (p-value = 0.44). Looking at each gen-
der individually and testing for independence between
weight class and penalty type (Kyong-go and Gam-
jeom), it was also found that there is no association (p-
value = 0.9956). When observing the average number of
penalties per match, males had 3.72 kyong-go versus fe-
males with 2.32 kyong-go; and an average of 1.41 gam-
jeom per match for males versus 0.75 gam-jeom per
match for females. In total, males were penalized more
than females in both kyong-go and gam-jeom deduction
warnings (Table 4).

148

Country Representation

Chinese Taipei was the most successful nation with a
gold and silver medal in the male division and a gold
medal in the female division.

Discussion
For both male and female athletes, there were no statisti-
cally significant differences between winners and non-
winners in terms of age, height, weight and gender (Table
1). However, the following trends were observed.
Overall, the average age of male winners versus non-
winners was similar; 26.1 years of age (standard devia-
tion (SD) 4.6) for winners and 26 years (SD 4.3) for non-
winners. Female winners were slightly younger than the
average age in their respective weight category average
versus non-winners, 24.3 years (SD 4.9) versus 24.5
years (SD 4.7) respectively. This trend is different than
what was found by Kazemi et al.3 in the 2000 Olympics.
In the 2000 Olympic Games, both male and female win-
ners tended to be younger than the average age in their
respective weight category when compared to non-win-
ners. Male and female winners had an average age of
24.4 and 23.1 years respectively, versus male and female
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Table 4 Types of Warnings Received

Kyong-go (KG) Gam-jeom (GJ)
Average KG per Average GJ per

Weight Category # events match # events match
Males
<58 kg 75 3.8 29 1.5
<68 kg 85 4.3 32 1.6
<80 kg 77 3.9 30 1.5
>80 kg 61 3.1 22 1.1
Total in 80 matches 298 3.72 113 1.41
Females
<47 kg 32 1.8 9 0.5
<57 kg 42 2.2 14 0.7
<67 kg 51 2.7 16 0.8
>67 kg 49 2.6 17 0.9
Total in 75 matches 174 2.32 56 0.76

non-winners with an average age of 25.2 and 24.9 years
respectively.3 Also when comparing the differences be-
tween the 2000 and 2004 Games, not only were male and
female winners younger than their weight category aver-
age in 2000, but the average of both the male and female
winners in 2000 were younger than 2004 winners.

Male and female winners had a taller average height
compared to male and female non-winners. The average
height of male winners was 1.83 m (SD 0.11) versus 1.81
m (SD 0.08) for non-winners. Female winners had an av-
erage height of 1.73 m (SD 0.06) versus 1.69 m (SD
0.07) for non-winners. The same trend was found by Ka-
zemi et al.3 regarding the 2000 Olympic games; male
winners had an average height of 1.83 m (SD 0.08) ver-
sus 1.79 m (SD 0.08) of non-winners; female winners
had an average height of 1.70 m (SD 0.07) versus 1.69 m
(SD 0.08) of non-winners. This finding may relate to the
fact that the difference in height for winners gave them a
significant biomechanical advantage over their shorter
competitors. Taller athletes have longer upper and lower
limbs, which translates into longer levers providing them
with greater ability to cover a larger area with less ener-
gy. It has been suggested that a certain somatotype (spe-
cifically, an ecto-mesotype) may have a better chance at
excelling in competition.®
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The average weight of male and female winners was
greater versus non-winners. The average weight for male
winners was 75.8 kg (SD 16.1) versus male non-winners
average weight of 74.1 kg (SD 13.0). The average weight
for female winners was 61.3 kg (SD 10.5), versus non-
winners average weight of 60.9 kg (SD 9.4). This was
also a different trend than what was observed in the 2000
Olympics by Kazemi et al.3 where the average weight of
male winners was 73.4 kg (SD 12.1) versus 73.7 kg (SD
14.3) for non-winners and the average weight of female
winners was 60.3 kg (SD 9.1) versus 61.3 kg (SD 10.9)
for non-winners.

Body mass index (BMI) is a reliable indicator of calcu-
lating total body fat percentage related to morbidity and
mortality.?2 Estimating body fat percentage by utilizing
the calculated BMI has some disadvantages, as it may
overestimate body fat in individuals who are of large
muscular build, such as athletes. It may also underesti-
mate body fat percentage in individuals who have lost
muscle mass, such as the elderly.?2 The data from this
study suggests that both male and female winners had
lower average BMI’s in comparison to non-winners. In
general, these findings mirror those of Heller 12 who
found that male and female Tae kwon do black belts
demonstrated extremely low estimated body fat percent-
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ages, and increased amounts of lean body mass. Elite fe-
male Tae kwon do athletes were found to be more
mesomorphic with less fat than collegiate female Tae
kwon do athletes.!” Heller et al.!2 reported low adiposity
for their male and female athletes. In the present study,
the average BMI of male and female winners was slightly
less than non-winners. Male winners had an average BMI
of 22.4 (SD 2.3) versus male non-winners with an aver-
age BMI of 22.5 (SD 2.5); female winners had an aver-
age BMI of 20.4 (SD 2.5) versus female non-winners
with an average BMI of 21.1 (SD 2.2). This trend was
also found by Kazemi et al.3 in the 2000 Olympics, where
both male and female winners had a lower average BMI
Versus non-winners.

Another accurate indicator of body-fat composition is
to calculate the height-weight ratio. This method is more
accurate in terms of taking into account the muscular
build of an athlete. Future studies may find it beneficial
to incorporate this measure of body-fat composition, as it
may provide further insight into the somatotype of suc-
cessful athletes in competition. This study chose to use
the BMI measure in order to demonstrate a clearer com-
parison with the author’s previous study.>

Melhim investigated nineteen post-pubertal males in re-
gards to their resting heart rate, aerobic power, anaerobic
power, and anaerobic capacity and found no significant
differences in either resting heart rate or aerobic power
after training.!® However, significant differences were
found in anaerobic power and anaerobic capacity, a 28%
and 61.5% increase respectively, after sport-specific train-
ing. Tae kwon do competition consists of sudden bursts of
explosive and very powerful movements within a very
short time period with short recovery periods, which
stresses the body’s anaerobic system. The effect of “living
high-training low” was evaluated at a simulated altitude of
2500m on anaerobic capacity among Tae kwon do ath-
letes.?3 Thirteen female Chinese national Tae kwon do
athletes were studied and results showed that, at the tenth
and twenty-eighth day of training, significant results using
the Wingate test were found. The Wingate fatigue index
declined (p < 0.05), therefore illustrating that living in
high altitudes while training at low altitudes was an effec-
tive means to increase anaerobic capacity. It was reported
that twelve weeks of two days per week of resistance ex-
ercises with elastic bands in adolescent male Tae kwon do
athletes increased peak torque during hip adduction from
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17% pre-test to post-test measurements (pre 136.58, SD
132.93%) and (post 160.08, SD 40.80%), with a signifi-
cant increase in isokinetic hip average adduction power
from pre-test (30.55, SD 8.11 Watts) to mid-test (40.43,
SD 8.20 Watts).24

When evaluating the method of successful match out-
comes, females were eight times more likely to win by
superiority than males (Table 2). Winning by superiority
is possible by two ways. One method is termed “point
gap,” meaning if an opponent leads a match by a seven-
point gap, the match is terminated and the leader wins by
superiority. The second method of winning by superiority
is by “point ceiling.” Point ceiling is defined as the com-
petitor who first reaches a score of twelve points wins by
superiority. The fact that females were found to be eight
times more likely to win by superiority may be due to dif-
ferences in skill set between males and females. The skill
set and technique between male competitors is more sim-
ilar, thus not leaving a large enough gap in points in order
to ultimately win by superiority. Conversely, the skill set
and technique between female competitors is less similar.
A larger discrepancy in skill set and technique exists be-
tween female competitors, therefore allowing greater
gaps in points obtained and more opportunity to conquer
their opponents by superiority (Table 2).

Overall in our study, 100% of all techniques used to
score were kicks. This was expected due to the emphasis
on kicking in Tae kwon do, and is a similar finding of
previous studies. Specifically, a total of 626 points was
achieved using one-point kicks for males and a total of
392 points using one-point kicks for females. Defensive
kicks were used to score 351 points for males and 268
points for females, making it the second highest tech-
nique used to score. In 2003, rule changes introduced an
increase in point value of head contacts in adult competi-
tion to 2-points, compared to a standard 1-point value for
kicks to the torso, plus an additional point for an eight-
count knockdown.2 Two-point offensive kicks were used
the least to score, 41 total points for males and 24 total
points for females. This may suggest that the males were
more aggressive in their fighting style than females. It
was found that during the 2000 Olympic Games, 98% of
all techniques used to score were kicks.? However, in the
2000 Olympic Games there was no two-point kick cate-
gory, therefore, no comparison can be made regarding
this observation. In the 2000 Olympic Games, punching
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was not encouraged as a technique used to score points;
instead it was used as a technique to close an attack or to
defend an attack. In the 2004 Olympics, the inclusion of
gloves encouraged the use of punches to score points. Al-
though these changes were implemented, this had no ef-
fect on the competitor’s decision to use punches during
combat, possibly due to the fact that the athletes were not
as accustomed to use punches since training focuses
more on kicking techniques to score. With the addition of
protective hand gear, it would be interesting to look at
hand injuries pre- and post-introduction of the gloves.
The implementation of gloves may have been more of a
protective measure as opposed to encouraging the use of
punches as a technique used to score.

Other changes made for the 2004 Olympic Games
compared to the 2000 Olympic Games included reducing
the duration of each round from three minutes to two
minutes, reducing the size of the competition area, and an
increase in number of corner judges from three to four.
This has encouraged more intense bouts of aggressive
fighting. Males had a total of 298 kyong-go deduction
points and 113 gam-jeom deduction points, in compari-
son to a total of 174 kyong-go deduction points and 56
gam-jeom deduction points for females. Males had on av-
erage 3.7 kyong-go and 1.41 gam-jeom deductions per
match versus females who had on average 2.32 kyong-go
and 0.75 gam-jeom deductions per match (Table 4). In
comparison, there were a total of 244 Kyong-go (150 for
males and 94 for females) and 5 gam-jeom (all for males
and none for females) recorded for the 2000 Olympic
Games.? Hence, there is a significant increase in the
number of warnings obtained by competitors from the
2000 Olympic Games to the 2004 Olympic Games. This
may suggest that the rule changes may have been suc-
cessful in increasing aggression. Furthermore, a total of
four knock downs were obtained by the males, one each
per weight category versus no knock downs by the fe-
male competitors (Table 3). Two of these knock downs
resulted in winning by knock out (male under 68 kg and
over 80 kg categories). The number of knock downs and
knock outs by males compared to none by the females
may suggest the more aggressive nature of fighting style
in males as compared to females.

Conclusions
This study examined 124 Tae kwon do athletes who com-
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peted in the 2004 Olympic Games. The findings from
this study suggest that winners were slightly taller and
had a slightly lower BMI than non-winners; however,
these were not statistically significant. Overall, kicking
was the only technique used to score points during com-
petition. Specifically, for both male and females one-
point offensive kicks were used to score the most points,
followed by defensive kicks, and offensive two-point
kicks. There was a significant increase in the number of
kyong-go (half point deduction warning) and gam-jeom
(one point deduction warning) in the 2004 Olympic
Games compared to that in 2000 Olympic Games, which
may suggest more aggressive fighting style in the 2004
Olympic Games.
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