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Preface

Since Taekwondo established itself as an official Olympic sport in 2000 Sydney 

Olympic Games, it is no doubt that taekwondo has become an increasingly popular 

global sport. Taekwondo is boasting its worldwide popularity as 189 nations 

throughout the world have claimed membership to the Taekwondo association. 

Moreover there are over 60 million Taekwondo enthusiasts worldwide who are 

actively taking part in training and learning.

After the Sydney Olympic Games, many Taekwondo players are aspiring to 

become the next international star, and consequently there have been many World 

Taekwondo Championships. This has resulted in an increased number of athletes 

competing in Taekwondo both at national and international levels to reach the 

top. Thus, considerable efforts of coaches, trainers, and researchers in Taekwondo 

have been focused on the successful performance in the game. And to make a top 

player, it is necessary that we should provide Taekwondo players not only practical 

skills but also theoretical aspects of Taekwondo. But until 2007, there has not been 

any taekwondo academic conference that deals with theoretical discourses of 

Taekwondo.

As you recognized the 1st Taekwondo International Symposium for Taekwondo 

Studies was held at Beijing University in 2007 with a great success. This year 

Copenhagen University hosts the 2nd International Symposium with the theme 

“The Globalization of Taekwondo.” Many scholars, researchers, and coaches 

participate in the conference to share their thoughts on Taekwondo. The aim 

of the symposium is: 1) to promote the global peace by the universal spirit of 

Taekwondo, 2) to create and increase awareness of solidarity by Taekwondo, 

and 3) to frame the universal education of mankind based on the philosophy of 

Taekwondo.
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This volume contains empirical studies as well as conceptual analysis that 

are aimed to promote the theoretical discussions of Taekwondo. These studies 

cover the broad ranges of Exercise Physiology, Biomechanics, Sports Medicine, 

Philosophy, History, Psychology, and Marketing for Taekwondo. There are thirty 

eight papers from Asia, North America, Europe, Middle East, and South America. In 

order to inspire the productive dialogue among Taekwondo scholars from all over 

the world, more than 50 authors and 80 additional participants have taken part in 

the symposium.  

We wish to express our gratitude to Copenhagen University, World Taekwondo 

Federation, and Kyung Hee University for their support and contribution for the 

organization of the symposium and the preparation of the Proceedings. Moreover 

we want to sincerely thank many colleagues who sacrificed their time to make this 

symposium so successful. Also we are grateful to the authors of the Proceedings 

who have prepared the insightful papers. Lastly, special thanks to the KM Tec Co, 

Ltd and Dong-A Publishing Company in Korea for the printing of the Proceedings.

Wish all participants take wonderful memories home.

                                                                   

Editors
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A survey of anthropometric, physiological profile 
of the female Taekwondo athletes of the Iranian national team

Elahe Arabameri1, Moeteza Taheri2*, Hemase Khanipoor3, Gholamreza Ebrahimi4

Abstract

The goal of this study was to find anthropometric, physiological profile of the 

female Taekwondo athletes of the Iranian national team.

Baseline physiological and anthropometric data were collected for 32 female elite 

Taekwondo athletes from the Iran national team for evaluation of anthropometry, 

aerobic and anaerobic capacities, strength, visual reaction time, pulmonary function 

and explosive power of the lower limbs (vertical jump). The measurements were 

taken under standardized conditions by the authors of this work.

They demonstrated low adiposity (15.4% fat, BMI 22 kg m- 2 , respectively), 

normal reactivity and pulmonary function, high average muscular strength, and 

aerobic power (42 ml min- 1 kg- 1), And anaerobic performance (peak power 

output from a 30 s Wingate test = 10.1 W kg- 1; anaerobic Capacity = 242 J kg- 1,).

 In females, competitive performance was significantly related to maximum 

power output and upper limb reaction. 

Key words : aerobic, anaerobic, muscular strength, performance, power, 

Taekwondo.

1 Vice President of Iran taekwonfo federation (Assistant professor of Tehran university-Tehran-Iran)
2 Faculty of physical education, Imam Khomeini University, Ghazvin, Iran
* motape1360@yahoo.com
3 Physical education expert, Ghazvin, Iran
4 General secretary of Iran Taekwondo Federation
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Introduction

Understanding the anthropometric and physiological characteristics in every 

field is an important, determining and influential factor in the performance of 

athletes. Being aware of these characteristics is important for comparing an athlete’

s results to his previous results and to the results of other athletes, in addition to 

finding weaknesses and their removal, and finally deciding on the correct design of 

exercise programs. Achieving the optimum athletic performance and best position 

in sport requires athletes who possess special anthropometric and physiological 

characteristics, as well as using scientific exercise programs and having access to 

sport sciences experts and to enough facilities. There are several factors which 

influence the achievement of the best athletic performance, including, physical and 

physiological abilities. Although every athlete, for his optimum performance, needs 

to be in possession, to a certain degree, of features such as explosive power, 

agility, speed and other physical and physiological abilities. A sport which requires 

each of these features is certainly Taekwondo, which demands special physical 

characteristics for success. Taekwondo at an advanced level requires that an athlete 

have certain abilities.

Taekwondo reached the Olympic stage as a demonstration sport in the 1988 

Seoul Olympics and the 1992 Barcelona Olympics. In a competition, kicks and 

punches score points when contact is made with the torso (by punches and kicks) 

or the head (only by kicks), which is sufficient to displace that particular part of 

the body. 

Research studies related to Taekwondo have tended to concentrate on injury 

rates (Beis et al., 2001; Chuang and Lieu, 1992; Philips et al., 2001; Pieter et al., 

1998a; Pieter and Lufting, 1994; Serina and Lieu). However, very little research has 

been conducted in the area of performance in the martial arts, and how it might 

relate to anthropological variables such as body weight. Kules (1996) established 

that body weight, the circumference of the extremities, skin folds on the upper arm 

and back and height were identified as important determinants of performance. 

Anthropological studies have also been carried out in other sports, including 

gymnastics, volleyball, basketball, rock climbing, swimming, freestyle wrestling, 

and ten-pin bowling to mention a few (Callan et al., 2000; Yamamura, 1999). The 

majority of these studies have found that, in each sport, elite athletes fit a certain 

physical or anthropometric profile. One study concluded that the lack of ‘proper 
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physique’ (which was not defined by the authors) could hinder successful sport 

performances at the Olympic level (Toriola et al., 1987). The researchers found 

that the percentage of body fat in five elite athletes was relatively low compared to 

average athletes (Gao et al., 1998). Gao et al. (1998) concluded that because aerobic 

ability is very important in Taekwondo, reducing the percentage of body fat and 

increasing lean body mass are needed to gain the highest possible V
.

O2max. In 

contrast, Melhim (2001) found no significant differences in either resting heart rate 

or aerobic power after training; however, significant differences were observed 

in anaerobic power and anaerobic capacity. Markovic' et al. (2005) examined the 

differences between successful and less successful Croatian national Taekwondo 

champions and found that successful athletes achieved significantly higher 

maximum running speed, a significantly higher ventilator anaerobic threshold at a 

significantly lower heart rate, significantly higher explosive power, anaerobic alactic 

power and lateral agility, a somewhat lower percentage of body fat (2.3%), and 

were slightly taller (by 5.8 cm) than less successful athletes. On the other hand, 

other researchers (Callan et al., 2000; Cleassens et al., 1999; Gao, 2001; Gao et al., 

1998; Heller et al., 1998; Khosla, 1984; Tan et al., 2000; Yamamura, 1999) agree that 

the possession of specific anthropometric qualities alone cannot guarantee a gold 

medal. Success in competition is indeed the result of a combination of physical 

attributes, talent, skill, technique, determination, strategy and psychological 

preparation. Many of these qualities have not been investigated among elite WTF 

Taekwondo athletes.

Methods

32 black belt Taekwondo, all members of the Iran national team, participated in 

the study. They were aged 16± 23 years, had a training history of 4± 6 years, and 

they trained

1.5± 2.0 h per day 3± 5 days per week. All of them were international 

championship medalists. Before testing, all subjects were informed of the test 

procedures, including

The possible risks involved, and they were required to provide written consent. 

In addition, immediately before testing, all subjects were examined by a physician

To determine their health status. The investigation itself took five months, during 

which the athletes were preparing for national and international tournaments. 
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Anthropometric measures

Anthropometry data in this work include Age (years), height (cm), body mass 

(kg), Body mass index (kg·m-2), body fat percent (%), leg length (cm), thigh length 

(cm).

Physiological measures

Physiological data in this work include Upper limb Visual reaction time (ms), 

V
.
O2 max (ml·min-1·kg-1), Pulmonary y function, Max anaerobic power (W·kg-1), 

maximal speed (s), agility (s), static balance (s), dynamic balance (s), flexibility.

Statistics

All results are expressed as the mean and standard deviation. 

Results 

The mean anthropometric and physiological characteristics of the female 

elite Taekwondo are reported in Tables 1. female Taekwondo black belts 

demonstrated extremely how estimated body fat percentages, increased 

amounts of lean body mass, above-average values of muscle strength, and 

aerobic and anaerobic capacity Despite the low fat content in the female 

contestants, their menstrual pattern, based on anamnesis, showed a normal 

age at menarche (mean±SD : 2.7±1.4 years).

Discussion

Specific athletic groups are often different from the general population because 

of their pre-selection or because of training aspects. In the present study, a survey 

of anthropometric, physiological profile of the female Taekwondo athletes of the 

Iranian national team was performed. This demonstrated a smaller body fat content 

and a larger lean body mass in the competitors, but the other anthropometric 

measures of the Taekwondo contestants were similar to those of the average 

population.

The results of this study indicate that physiological and anthropometric 

parameters do not, in general, correlate strongly with Taekwondo performance. 

In addition, it would be useful to detail more sport-specific tests to evaluate elite 
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Characteristic

Anthropometry Mean±SD

Age (years) 18.5 ± 2.6

Weight (kg) 68.5±3.2

Height (cm) 168±5

Body mass (kg) 62.3 ±4.5

Body mass index (kg·m-2) 20.19±2.3

Body fat percent (%) 15.4±1.2

Leg length (cm) 42.3±2.6

Thigh length (cm) 45.2±1.4

Physiological parameters Mean±SD

Visual reaction time (ms) 198±24.1

V
.

O2 max (ml·min-1·kg-1) 41.6±2.3

Pulmonary y function 4.1±0.4

Max anaerobic power (W·kg-1) 10.1 ± 1.2

Maximal speed (s) 7.3±0.3

agility (s) 11.6±1.2

static balance (s) 19.5±1.2

Dynamic balance (s) 14.4±2.1

flexibility (cm) 43±2.5

Table 1. Anthropomertric and physiological characteristics of elite female Taekwondo 

Taekwondo black belts during their training season. Our results suggest that, 

even in this group of relatively homogeneously national female competitors, a 

multifactorial approach may be helpful in selecting or differentiating more and 

less successful competitors. The successful Taekwondo competitor tended to 

demonstrate low levels of body fat and high anaerobic abilities, elevated aerobic 

fitness, strength and exibility. Pulmonary function variables and vertical jump 

height, on the other hand, appear to be of minor importance.
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The physiological and performance implications 
of pre-competition weight cutting for Taekwondo athletes

William Sullivan*

ABSTRACT

The purpose of this paper is to discuss the physiological and performance 

implications of pre-competition weight cutting (rapid reduction in body mass) for 

Taekwondo (TKD) athletes. Many TKD athletes arrive at competition overweight 

and then cut weight in order to compete in their assigned weight division. Weight-

cutting techniques include excessive exercise, food restriction, fasting, various 

dehydration methods, and the use of pharmacological agents such as diuretics, 

stimulants, and laxatives. Weight cutting decreases athletic performance, including 

decreased aerobic endurance, muscular endurance, speed endurance, special 

endurance, coordination, and possibly muscular strength and anaerobic power. 

Weight cutting typically produces dehydration, which decreases total body water, 

blood volume (especially plasma volume), stroke volume, electrolyte concentration, 

renal blood flow, kidney filtration of blood, and thermoregulatory function. Weight 

cutting also decreases lean body mass, testosterone concentration, immune 

function, and muscle and liver glycogen content. Additionally, weight cutting 

has negative effects on psychological state, impairs cognitive performance, and 

increases risk for cardiac arrhythmias. The TKD athlete should choose a realistic 

weight division in which to compete and practice a healthy (long-term) weight 

management program. To enhance athlete safety and promote competitive equity, 

the World Taekwondo Federation should implement a minimum competitive weight 

certification program, administer weigh-in immediately prior to the competition, 

and develop a weight management education program.

Key words : weight cutting, rapid weight loss, dehydration, glycogen depletion, 

weigh-in, Taekwondo.
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Introduction

Weight cutting is the practice of rapidly losing body mass over a few hours to 

several days. Athletes in sports where competition is organized by weight class 

(e.g., Taekwondo [TKD], boxing, judo, wrestling, and lightweight crew) tend to 

cut weight prior to competition, hopeful that it will enhance athletic performance 

(Fogelholm & Hilloskorpi, 1999; Oppliger et al., 1996; Slater et al., 2005). But weight 

cutting may negatively affect the athlete’s physiology and athletic performance. 

Indeed, in 1997, three American collegiate wrestlers died from dehydration and 

hyperthermia due to weight cutting prior to competition (Centers for Disease 

Control & Prevention, 1998).

Several years ago, the World Taekwondo Federation (WTF) increased the body 

mass range for each weight division, because many national TKD associations 

found it increasingly difficult to field world-class competitors in the lower weight 

divisions. Additionally, the WTF, without explanation, changed the weigh-in period 

from the morning of the competition to the day before the competition. Despite 

the WTF’s weight division changes, many TKD competitors continue to arrive 

at weigh-in venues overweight for their competitive weight division, creating a 

situation that encourages weight cutting (and weight regain after weigh-in) in 

order to obtain an unfair competitive advantage. 

Van Dijk et al. (2007) reported that 70% of male and 60% of female athletes cut 

weight during the 2004 European Taekwondo Championships. To date, however, 

there has been little formal discussion within the scientific literature or the TKD 

community about the adverse physiological and performance implications of 

weight cutting for TKD athletes. Therefore, the purpose of this paper is to (1) 

describe the practice of weight cutting, (2) review the negative physiological and 

performance consequences of weight cutting, and (3) present recommendations 

to the WTF that may discourage weight cutting and promote competitive equity by 

TKD athletes. Also, review articles with extensive documentation are sometimes 

cited to reduce the number of references.

 

Weight-cutting techniques

Essential fat is approximately 5% and 12% of body mass for the adult human 
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male and female, respectively (American College of Sports Medicine et al., 2000). 

The chemical model of human body composition includes five components: 

mineral, water, protein, carbohydrate, and fat (Wilmore et al., 2008, p. 318). A 

healthy weight-loss program reduces fat stores over time, with very little loss 

of mineral, water, carbohydrate, or protein (Wilmore et al., 2008, p. 327). It is, 

however, almost impossible to cut weight via a reduction in fat stores. For example, 

in order to lose two kg of fat via exercise, one must jog approximately 22 hours at 

11 km/h (Wilmore et al., 2008, p. 112). In order to loose two kg of fat via change 

in diet, one must cut approximately 18,800 kcal (Wilmore et al., 2008, p. 49), the 

equivalent of more than six days of the mean energy requirements for the average 

male (American College of Sports Medicine, et al., 2000). Additionally, elite TKD 

athletes are generally lean, with little non-essential fat (Pieter & Taaffe, 1992; Song 

et al., 2007). Therefore, it is difficult for the athlete to cut weight via fat loss within 

a few hours or even a few days. Consequently, rapid loss in body mass must come 

from water, carbohydrate, protein, or mineral. 

Athletes typically cut weight via food and fluid restriction; excessive exercise, 

including exercise in a vapor-impermeable warm-up suit; vomiting; use of sauna; 

or ingesting diuretics, stimulants, or laxatives (Alderman et al., 2004, Kiningham & 

Gorenflo, 2001; Oppliger et al., 1996; Van Dijk et al., 2007). These techniques result 

in a loss of body water (dehydration), glycogen content, and lean body mass (e.g., 

muscle protein) (Oppliger et al., 1996). 

Dehydration. Mean total body water is approximately 60% of body mass (Sawka 

et al., 2007). Dehydration is especially effective in cutting weight; the mass of one 

liter of water at 4̊  C is one kg (Ouellette, 1984). The great majority of body mass 

lost during weight cutting is from a loss of body water via food and fluid restriction. 

Water loss is exaggerated when food and fluid restriction are accompanied by 

exercise in the heat (especially while wearing heat-retaining clothing), use of 

sauna, and ingestion of laxatives, diuretics, or stimulants (Oppliger et al., 1996). 

Dehydration has several negative physiological and performance consequences, 

including a loss of blood volume (hypovolemia), especially the plasma portion 

of blood (Choma et al., 1998). This reduces venous return to the heart and 

causes a concomitant decrease in stroke volume. Therefore, to maintain a given 

cardiac output for exercise at a given workrate, the heart rate must be greater 

during dehydration than during euhydration (Maxwell et al., 1999; Sawka et al., 
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2005; Wilmore et al., 2008, p. 262). Additional negative effects of dehydration are 

discussed below.

Glycogen depletion. A major consequence of fasting while cutting weight is the 

depletion of muscle and liver glycogen (Tarnopolsky et al., 1996). The depletion 

of glycogen severely restricts the ability of the glycolytic energy system to 

resynthesize adenosine triphosphate (ATP).  Concomitantly, muscle protein must 

be broken down to meet energy demands when glycogen is not available (Wilmore 

et al., 2008, p. 325). Additional negative effects of glycogen depletion via fasting are 

discussed below.

Physiological and performance effects

Aerobic endurance.  Elite TKD athletes have high maximal oxygen consumption 

(Bouhlel et al., 2006; Butios & Tasika, 2007; Pieter, 1991) and work at a high 

percentage of their maximal aerobic capacity during sparring competition (Bouhlel 

et al., 2006; Bridge et al., 2007). Dehydration-induced hypovolemia concomitantly 

decreases maximal cardiac output, which decreases maximal aerobic capacity 

(Armstrong et al., 2007; Oppliger et al., 1996; Wilmore et al., 2008, p. 262). 

During submaximal work, the hypovolemia-induced increase in heart rate at any 

given work rate causes an increase in rating of perceived exertion (Sawka et al., 

2007). Additionally, glycogen is the dominant energy source during high intensity 

work. A low glycogen content in the muscles and liver from weight cutting via 

fasting decreases the ability to perform high-intensity submaximal aerobic exercise 

and to perform aerobic exercise over a prolonged period of time (American 

College of Sports Medicine et al., 2000). That is, weight cutting decreases 

submaximal aerobic performance.

Muscular endurance, speed endurance, & special endurance. 

When executing a continuous sequence of high-intensity TKD techniques (> 

~10 seconds), high levels of muscular endurance, speed endurance, and special 

endurance are required. During these activities, the glycolytic energy system is the 

main source of ATP production (Cramer, 2008; Plisk, 2008).

Additionally, while continuous action is not necessarily the norm during elite 
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TKD competition (Sullivan, 2007), blood lactate concentration (a byproduct of the 

glycolytic system) has been found to be above the lactate threshold during TKD 

sparring competition (Bouhlel et al., 2006; Butios & Tasika, 2007). This suggests 

the athlete is working a high relative intensity and that the energy demands are, in 

part, met via the glycolytic energy system (Cramer, 2008). But this energy system is 

severely compromised when the athlete is glycogen depleted due to weight cutting 

(Koral & Dosseville, 2009; Oppliger et al., 1996). Also, dehydration results in early 

muscle fatigue and negative changes in electromyography during tests of muscular 

endurance (Bigard et al., 2001). 

Muscular strength, explosive power, & speed. Explosive power (Markovic et 

al., 2005; Yun et al., 2007) and speed (Pieter, 2007) are necessary when executing 

both offensive and defensive TKD sparring techniques. The evidence concerning 

change in muscular strength and explosive power after weight cutting is equivocal 

(Oppliger et al., 1996). Decreases in strength and power due to weight cutting may 

be task- and sex-specific (Gutierrez et al., 2003; Koral & Dosseville, 2009; Lee 

et al., 2007). Also the amount of body mass lost, the duration of weight cutting, 

and the method(s) used for weight cutting may explain the discrepancies in the 

literature (Cheuvront et al., 2006). However, glycogen depletion via weight cutting 

increases protein catabolism (Wilmore et al., 2008, p. 325), which decreases lean 

mass (Kukidome et al., 2008). This, in conjunction with a decrease in serum 

electrolyte concentration and coordination due to weight cutting (Oppliger et 

al., 1996) may affect the ability of a group of muscles to generate maximal force. 

This ability is especially important when executing an athletic skill that requires a 

coordinated sequence of muscle contractions at a fast rate of speed. 

Athletic skills. Researchers have not examined the effect of weight cutting 

on TKD athletic performance. Koral and Dosseville (2009) found a decrease in 

judo skills due to weight cutting. In contrast, Smith et al. (2000) found no effect 

of weight cutting on boxing skills. The evidence on wrestling skills is equivocal 

(Oppliger et al., 1996). The contrasting results may be explained by the interaction 

between the weight-cutting protocol used and the task measured (Cheuvront et al., 

2006).

Thermoregulation & kidney filtration. Dehydration-induced hypovolemia during 

weight cutting (Choma et al., 1998) reduces blood flow to the cutaneous circulation 

and decreases sweat rate. This decreases the ability of the body to release heat 
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and increases the risk of hyperthermia, heat stroke, heat exhaustion, and heat 

cramps, especially during exercise (Sawka et al., 2007). Hypovolemia also reduces 

renal blood flow, decreasing the kidney’s ability to filter blood and increasing the 

risk of both renal failure and rhabdomyolysis (Oppliger et al., 1996; Sawka et al., 

2007).

Electrolyte content. Dehydration via weight cutting depletes the body’s electrolyte 

(e.g., sodium and potassium) content, impairing the ability of the muscles to 

contract and decreasing muscle coordination. This concomitantly decreases athletic 

performance. In addition, electrolyte depletion may result in life-threatening 

cardiac arrhythmias (Oppliger et al., 1996; Sawka et al., 2007).

Cognitive function & psychological state. Decreased blood glucose concentration 

may cause cognitive impairment (Messier, 2004). Additionally, dehydration and 

hyperthermia decrease cognitive function, especially when > 2% of body mass is 

lost through dehydration (Sawka et al., 2005). That is, weight-cutting techniques 

that decrease glucose stores and body water also impair cognitive function and 

academic performance (Choma et al., 1998; Koral & Dosseville, 2009; Oppliger et 

al., 1996). Additionally, weight cutting results in a decrease in mood state, including 

an increase in anger, confusion, depression, fatigue, and tension  (Choma et al., 

1998; Oppliger et al., 1996). 

Chronic weight cutting increases the risk of eating disorders, especially in those 

predisposed to this condition (Lakin et al., 1990). Female weight cutters are at high 

risk for developing the female athlete triad of low energy availability, amerorrhea, 

and osteoporosis (Fogelholm & Hilloskorpi, 1999; Nattiv et al., 2007). 

Immune & endocrine system & injury risk. Several studies found negative changes 

in immune and endocrine system function due to weight cutting, including 

compromised CD/T-cell receptor-mediated T-cell function (Imai et al., 

2002); decreased phagocytic activity (Kowatari et al., 2001); decreased serum 

triiodothyronine (McCargar & Crawford, 1992); decreased serum testosterone 

concentration, (Karila et al., 2008), which continued to decrease as number of 

competitive matches increased throughout a tournament (Kraemer et al., 2001); and 

increased serum sex hormone binding globulin concentration (Karila et al., 2008). 

In addition, the female athlete triad causes hypoestrogenism (Nattiv et al., 2007). 

Also, Green et al. (2007) found an increased risk for injury during judo competition 

2009 덴마크 학술대회-프로시딩-책.indb   15 2009-10-08   오전 8:47:39



16 Academic Session  I     TKD Physiology & Measurement

subsequent to weight cutting in those athletes who had lost ≥ 5% of body mass. 

Additionally, Oppliger et al. (1996) suggested that weight cutting increases the risk 

for pulmonary emboli and pancreatitis and may slow growth and development.

Post weight-cutting recovery. After a successful weigh-in, TKD athletes attempt 

to regain body mass via food and fluids before competition begins (Van Dijk et 

al., 2007). However, the greater the percentage of body mass lost, the greater the 

decrease in body water, glycogen and protein stores, and athletic performance. 

This suggests that recovery of body water, glycogen and protein stores, and 

athletic performance is, at least in part, dependent upon the amount of body 

mass lost (Oppliger et al., 1996; Sawka et al., 2007). It may take up to 24-48 hours 

to replace water and electrolyte stores and up to 72 hours to replenish glycogen 

stores. Replenishment of lean tissue may take longer (Oppliger et al., 1996). Also, 

the time sequence for athletic skills recovery after weight cutting has not been 

established. 

Body mass is a competitive equity variable in Taekwondo competition (National 

Collegiate Athletic Association, 2009). After a successful weigh-in, if the regain in 

body mass is greater than the maximal criterion for the division (Van Dijk et al., 

2007), both the division’s upper weight limit and competitive equity are negated. 

That is, the weight-cutting athlete has a weight advantage over a non weight-

cutting athlete. If the weight-cutting protocol decreases the athlete’s performance, 

however, then weight cutting becomes counterproductive and potentially 

unhealthy.

Summary and recommendations

In summary, rapid body mass loss prior to athletic competition causes negative 

physiological and performance consequences as a result of dehydration, depletion 

of glycogen and electrolyte stores, and accelerated protein catabolism. In addition, 

after weight cutting, it may take several days of food and fluid replenishment to 

regain normal physiological function and athletic performance (Oppliger et al., 

1996). 

The American College of Sports Medicine (ACSM) developed a position stand 

with a set of recommendations to curtail weight cutting by wrestlers (Oppliger 

et al., 1996). The WTF should consider implementing the following ACSM 
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recommendations for TKD athletes:

•  Adopt governing body legislation that schedules weigh-ins immediately prior to 

competition. 

•  Assess the body composition of each athlete prior to the season using valid 

methods for the specific population. Males 16 yr. and younger with a body 

fat below 7% of body weight or those over 16 yr. with a body fat below 5% of 

body weight need medical clearance before being allowed to compete.  Female 

athletes need a minimum body fat of 12-14% of body weight to compete.

•  Educate coaches and athletes about the adverse consequences of prolonged 

fasting and dehydration on physical performance and health.

•  Schedule daily weigh-ins before and after practice to monitor weight loss and 

dehydration. Weight lost during practice should be regained through adequate 

food and fluid intake after the exercise bout.

•  Discourage the use of rubber suits, steam rooms, hot boxes, saunas, laxatives, 

and diuretics for “making weight.”

•  Emphasize the need for daily caloric intake obtained from a balanced diet 

high in carbohydrates (> 55% of kcal), low in fat (< 30% of kcal) with adequate 

protein (15-20% of kcal, or 1.0-1.5 grams per kg of body weight) determined 

by the Recommended Daily Allowances (RDA) guidelines and physical activity 

levels. The minimum caloric intake for high school and college age athletes 

should range from 1700 to 2500 kcal per day and rigorous training may increase 

the requirements up to an additional 1000 kcal per day. Athletes should 

be discouraged by coaches, parents, school officials, and physicians from 

consuming less than their minimal daily needs. Combined with exercise, this 

minimal caloric intake will allow for a gradual weight loss. After the minimal 

weight has been attained, caloric intake should be increased sufficiently to 

support the normal developmental needs of the young athlete.

The National Collegiate Athletic Association (NCAA) of the United States has 

implemented a mandatory minimal wrestling (competitive) weight certification 

program. Each year, every athlete’s body mass and body composition (via skinfold 

measures) are measured with the athlete in a euhydrated state (via urinary specific 

gravity). The athlete’s minimal competitive weight is then calculated using a fat 

mass of 5% of body mass. For the entire year, the athlete must compete in his 

certified competitive weight class, except when the athlete moves to the next 

higher weight class or successfully appeals to move to the next lower weight class 

(National Collegiate Athletic Association, 2009). The NCAA weight management 

program has effectively reduced weight-cutting behaviors, thereby promoting 
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competitive equity (Oppliger et al., 2006). Programs have also been developed for 

junior athletes to account for growth and development (Oppliger et al., 1996).

When weigh-in is held the day before competition at WTF championships, 

athletes are tempted to cut weight before weigh-in and then regain weight before 

competition (Van Dijk et al., 2007) in an attempt to have an unfair competitive 

advantage. In order to ensure weight equity in the ring and to avoid a life-

threatening medical disaster, the WTF is strongly encouraged to implement 

the following recommendations: (1) implement a minimal competitive weight 

certification program for athletes, (2) schedule weigh-in immediately prior to 

competition, and (3) develop an educational program for athletes, coaches, 

officials, and parents about both the negative physiological and performance 

effects of weight cutting and the appropriate nutritional and exercise strategies for 

weight management.
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The effects of Taekwondo exercise program 
on blood lipid and leptin in middle-aged women

Jae Ho Khil*, Young Hwan Kim

Abstract

The purpose of the dissertation is to identify the effects of Taekwondo exercise 

programs on blood lipid and leptin of obese adult women. Moreover,  to create 

effective Taekwondo programs and  a model for exercise therapies. Subjects were 

tested before and after the launch of the programs to demonstrate the effects for 

obese adult women. The subjects consisted of two groups: a Taekwondo group 

of 15 women, and a control group of 13 women. The Taekwondo group was  

scheduled to work out for 60 minutes a day, four or five times a week for 12 weeks 

with a level of HRmax 50~70%. Serum samples were frozen at -80°C after being 

centrifuged at 3,000 rpm for 30 minutes. Markers of bone turn over and lipid levels 

were analyzed in a subset of the study participants. From this experiment  blood 

lipids, levels of total cholesterol, low-density lipoprotein cholesterol (LDL-C), 

high-density lipoprotein cholesterol (HDL-C), triglycerides, free fatty acid and 

leptin were able to be determined. All statistical analyses were carried out by the 

SPSS computer programs. The difference of blood lipid and leptin in each group 

before or after the program and interactive effects of the groups and the tests 

were examined using two-way repeated measured ANOVA and significance level 

of p<0.05. As for  blood lipids, the level of total cholesterol did not reduce after the 

Taekwondo program. Free fatty acid was reduced by 35.8% after the Taekwondo 

program showing difference in significant level of (p<.0.001), and after the walking 

program, 21.9% and (p<0.05). High-density lipoprotein cholesterol increased by 

11.0% after the Taekwondo program (p<.0.01)and 3.9% after the walking program. 

Triglycerides decreased by 39.3% after the Taekwondo program, showing statistical 

difference in significance level of (p<.0.001) and after the walking program 

25.5% (p<.0.05) of significance level. Blood leptin decreased by 46.8% after the 
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Taekwondo program, making a statistical significant level of (p<.0.001), after the 

walking program, -30.73% (p<.0.01). In conclusion, the dissertation suggests that 12 

weeks of Taekwondo exercise has a positive effect on the decrease of blood lipid 

and leptin. On the contrary, it also indicates that frequency, intensity and duration 

of the exercise did not elevate mineral density of obese adult women sufficiently.

Key words : Taekwondo, blood lipid, leptin, obesity, HDL-C, TG, TC, LDL-C

Introduction

WTO warned that It is recently becoming an important issue to people that 

obesity is not a simple symtom but a disease needs to be cured. The reason of 

being obese is deficit of physical performance. The deficit of physical performance 

and exercise causes heart disease, diabetes, high blood pressure, hyperlipidemia, 

arteriosclerosis by intaking a lot of nutrients and population rate of adult obesity 

is annually rising each by 3%(Lee, 2006). Besides formulas of a normal weight 

and body mass the way of measuring obesity are Hydrostatic Weighing, BIA, MRI, 

CT or NIR and etc. Due to obesity is the state of massively increased total rate 

of fat in comparison to  weight, the best suitable index to define obesity will be 

the rate of body fat. Obesity is defined if men have 25% and women have 30% 

more body fat(Shin, 2004). Yoon(2002) reported that adult women are easy to be 

obese because adult women have change of hormone and distinctive biological 

behaviors response differing from men about mental and environmental effects. 

The rate of women who are obese are twice as many as men. The increase of 

women’s weight are reported that cardiovascular disease, cancer of the breast, 

Endometrial cancer, stroke, diabetes and etc. is the increasing danger of death. 

Bosch(2000) is encouraging exercise as an important plan to improve women’s 

health management and quality of life. The effective exercise for developing health 

and fitness, preventing and treating some diseases of adults to improve ability of 

the circulating system are walking, jogging, swimming, rope-jumping, climbing, 

bicycle, aerobic as aerobic exercise. They are variously studied(Kim, 2004). 

Aerobic physical performance increases HDL-C and decrease the level of T-C, 

TG, LDL-C, FFA so Aerobic physical performance prevent some heart diseases and 

help the treat of obesity. Before the menopause, the care for adult obese  women 

is more important. Because after the menopause, it is known that the rising of 
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cardiovascular disease is related to the loss of estrogen’s creation ability and the 

change of blood lipid concentration by abdominal obesity.(Haddock, 2000).

Leptin plays an important role in the study of obesity as well as control of 

food intake because leptin widely functions from consumption of energy and 

generation ability to ability of edibility inhibition (Haluzikova et al., 2000). In many 

early studies, aerobic and resistant exercise are reported as the result that induces 

decrease of leptin’s concentration. Nam(2004) tested old obese women have 

behavior modification remedy and aerobic exercise for 16 weeks and reported 

the result of that there are respectively great differences between the group doing 

aerobic exercise and behavior modification remedy and control group. Especially 

the group doing aerobic exercise and behavior modification remedy is more 

greater difference than control group. Kim(2001) was reported the result of greatly 

decreasing of leptin that he make middle school girls do aerobic exercise 4set per 

week, for 10 weeks.

Taekwondo is a cultural treasure and there are  around 60,000,000 people in the 

world  who perform Taekwondo these days. From the popularity all over the world 

many people know that Taekwondo is the best martial art in the world. There are 

about 1,000,000 students doing Taekwondo in about 1,2000 Taekwondo gyms 

in Korea. As a martial art sport Taekwondo is a very useful exercise as well as 

health care because Taekwondo involves kicking, punching, defending movement, 

steping, and etc..  But when Taekwondo compares with other Olympic events it is 

concentrated on  one thing because it is consisted of above 80% with elementary 

students.

Korea’s Taekwondo consulting says that these problems come from the deficit of 

managing equipments or programs that suits well for adult Taekwondo students. 

Moreover, the quality of teachers who have correct theories and practice and 

incorrect knowledge gives a burden in articulation. Oh(2006) said that Taekwondo 

was studied for improvement of Taekwondo competition  after Taekwondo is 

changed as competition but Taekwondo does not have sufficient studies about the 

effects of Taekwondo practice for normal people and scientific evidences in case 

of traditional martial art practice. Studies about the effects of Taekwondo exercise 

influences exercise-physiologically human body are lively studying.

Preceding studies are consisted of children and teenaged Taekwondo players 

until now but in normal  adults, the studies for obese women are still lacking. 

Obesity is becoming a social problem these days, In 1996, WHO declared obesity 
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as a disease that is being treated. 

Therefore, the purpose of the dissertation is to identify effects of Taekwondo 

exercise programs on blood lipid and leptin of obese adult women, and to create 

effective Taekwondo programs and  models for exercise therapies.

Methods

Subjects

Thirty healthy, sedentary obese female subjects between the ages of 30-39yr 

were recruited from the Chungju city. The subjects consisted of two groups, 

Taekwondo group of 15 women, and a control group of 15 women. Two subjects 

withdrew from the study before post-training testing for reasons unrelated to the 

study protocol, leaving data from twenty eight subjects available for analysis. To 

qualify for participation in the study, subjects were required to be diet and weight 

stable, to have a body fat percentage of >30%, to have a regular menstrual cycle, 

to not be pregnant, taking oral contraceptives, and to be disease/injury free as 

determined by medical questionnaire and physical examination. The mean(±SD) 

age, body height, weight, %fat and WHR of the subjects were shown in <Table 1>.

Table 1. Characteristics of subjects

TKD Exercise group(n=15) Control group(n=13) P

Age(yr) 35.80±1.014 36.69±2.016 0.143

Height(cm) 161.06±7.76 158.95±4.92 0.407

Weight(kg) 68.63±8.20 61.51±10.04 0.079

WHR

(waist/hip) 0.887±0.038 0.856±0.478 0.359

% Body fat 33.720±3.499 32.808±4.236 0.538

Mean ± SD

 Measurement variables

15 ml of blood samples were obtained from an antecubital vein in chilled tubes 

containing heparin as anticoagulant two times at before exercise and at 1 day 

after exercise during 12 weeka. Serum samples were frozen at -80°C after being 

centrifuged at 3,000 rpm for 30 minutes. Markers of bone turnover and lipid levels 

were analyzed in a subset of the study participants. With regard to blood lipids, 
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levels of total cholesterol, low-density lipoprotein cholesterol (LDL-C), high-

density lipoprotein cholesterol (HDL-C), triglycerides, free fatty acid, and leptin 

were determined. Erythrocyte fractions were resuspended to the original blood 

volume and washed with cold isotonic saline solution. The erythrocytes were 

hemolyzed in distilled water and stored at -80°C until analysis.

Exercise protocol

Subjects were tested before and after the launch of the programs to demonstrate 

the effects of the programs for obese adult women. The subjects consisted of 

two groups, Taekwondo group of 15 women, and a control group of 13 women. 

Taekwondo group were scheduled to work out 60 minutes a day, four or five times 

a week for 12 weeks with a level of HRmax 50~70%. Taekwondo exercise program 

was referred the Kookkiwon Taekwondo training course book. Taekwondo 

exercise program was composed initial stage(for 3 weeks), improvement and 

maintenance stage(for 9 weeks) based on basic action, Poomsae, Taekwon aerobic, 

and Taekwondo competition. 

The Taekwon aerobic was based on Taekwondo operation and configuration 

that according to the music. Taekwondo exercise program was performed to work 

out 60 minutes a day, four or five times a week for 12 weeks with a level of HRmax 

50~70% for loss of body weight and improvement of Cardiopulmonary endurance. 

Warm-up exercise was performed flexibility exercise for reducing of the physical 

burden due to a sudden training. The initial stage(1-3weeks) was performed 

warm-up exercise(15 Min.), main exercise(35 Min.), and cool-down exercise(10 

Min.). The improvement & maintenance stage(4-12weeks) was performed warm-

up exercise(10 Min.), main exercise(40 Min.), and cool-down exercise(10 Min.). The 

Taekwondo competition was performed in the improvement & maintenance stage. 

The Taekwondo exercise program were shown in <Table 2>. 

Statistical analysis 

All statistical analysis were carried out by the SPSS Ver. 12.0 computer programs. 

The results were expressed as a mean±SD. The difference of blood lipid and 

leptin in each group before or after the program, and interactive effects of the 

groups and the tests were examined using two-way repeated measures ANOVA 

and significance level of p<0.05.
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Table 2. Taekwondo exercise program

Section Program Intensity Time(Min.)

Warm-up Stretching Low 10 Min.

Main-exercise

Taekwondo Basic action

- 1-3weeks : Initial stage

-  4-12weeks : Improvement & 

maintenance stage(50-70% HRmax)

1-3weeks : 35Min.Basic actionduring movement

Poomsae(section #1. #5)

Kicking

4-12Weeks : 40Min.Taekwon-aerobic

Taekwondo-competition

Cool-down Stretching Low 10Min.

Results

Blood lipid

The results obtained in the blood lipid difference between Taekwondo group 

and control group during 12 weeks follow as <Table 3>.

As to blood lipids, the level of total cholesterol did not reduce after the program. 

Free fatty acid reduced by 35.8% after Taekwondo program showing difference in 

significance level of (p<.0.001) and, after the walking program, 21.9% and (p<0.05). 

High-density lipoprotein cholesterol increased by 11.0% after the Taekwondo 

program and (p<.0.01), and 3.9% after the walking program. Triglycerides 

decreased by 39.3% after the Taekwondo program, showing statistical difference in 

significance level of (p<.0.001), and after the walking program, 25.5% and (p<.0.05) 

of significance level. 

Leptin

The results obtained in the serum leptin difference between Taekwondo group 

and control group during 12 weeks follow as <Table 4>.

serum leptin decreased by 46.8% after the Taekwondo program, making 

statistical significance level of (p<.0.001), after the walking program, -30.73% 

and (p<.0.01). The main effect in the time was due to significance increase of 

Taekwondo exercise group. Taekwondo exercise group has shown the statistical 

significant difference that decreased by 46.8% from than pre-test(11.32±3.55) 

to post-test(6.02±3.30). However control group was not statistically significant 

between pre-test and post-tests. 
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Table 3. Results of two-way repeated measured ANOVA for blood lipid among groups for 12 weeks

Item Group Pre-test(M±SD) Post-test(M±SD) △% P

TC
TKD exercise 182.67±30.55 186.53±34.98 2.1 Group Time 

Group×Time

0.123

0.154
Control 161.62±30.34 171.31±33.27 6.0 0.533

FFA
TKD exercise 637.20±210.18 409.27±118.58 -35.8+++

Group Time 

Group×Time

0.481

0.058
Control 554.69±230.44 578.62±263.83 4.3 0.021*

HDL-C
TKD exercise 53.16±10.58 59.00±13.21 11.0++

Group Time 

Group×Time

0.180

0.366
Control 52.20±9.40 49.20±10.49 -5.7 0.008*

LDL-C
TKD exercise 117.80±18.41 113.13±28.62 -4.0 Group Time 

Group×Time

0.134

0.677
Control 101.23±27.03 102.54±26.81 1.3 0.460

TG
TKD exercise 128.33±55.06 77.89±42.47 -39.3+++

Group Time 

Group×Time

0.677

0.000***
Control 120.23±66.10 101.54±44.10 -15.5 0.036*

* p<.05 ; **p<.01 ; ***p<.001 + significantly difference between pre and post test

* statistical significant of the main effect or the interaction effect

Table 4. Results of two-way repeated measured ANOVA for serum leptin among groups for 12 weeks

Item Group Pre-test(M±SD) Post-test(M±SD) △% P

Serum leptin
TKD exercise 11.32±3.55 6.02±3.30 -46.8+++

Group Time 

Group×Time

0.819

0.000***
Control 9.33±4.32 8.70±5.65 -6.75 0.000***

***p<.001 + significantly difference between pre and post test

* statistical significant of the main effect or the interaction effect

Discussion

Blood lipid

On this research, By testing whom has more then 30% of body fat (age of 30’s 

women), Taekwondo exercise programs did not affect TC before and after the test. 

Generally, TC does not decrease by only in exercise and base concentration either. 

But decrease of weight, body fat and diet fat in formal life patterns with more 

aerobic exercise, TC actually get decrease.

On this research, We could not found TC difference between trained group and 

not trained group. Increase of TC in not trained group is affected by down grade 

exercise level and eating habit. This research was founded by Durstine on early 
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years, and had same conclusion.

Bigger then average level of Exercise training by taking 3days in every 12weeks. 

Muscle grows and fat burns get higher and this makes low body fat and also low 

cholesterol. 

Kwon et al.(2002) who trained group by aerobic exercise and weight training, 

found out 19.2mg has increased. Friedlander(1998) who trained healthy women for 

12weeks found out their was no specific difference of cholesterol. 

On the other hand, many preceding research shows that regulate exercise and 

physical activity has reduced cholesterol.

Difference between research has made by different experiment objects.

Change of Blood FFA in preceding research, Fredrik who had experiment male 

and female who has obesity, FFA that has conduct catecholamine that moved to 

visceral fat to vein system shows more in male than female.

Friedlander(1998) trained healthy female for 12weeks by aerobic exercise, their 

was no specific FFA density difference but it has increased FFA oxidation. And 

also Ryan(2000) found out that menopause female who has trained for 6months of 

regulate walking and diet restrict had increasing of FFA oxidation.

Early research found out their was different con- clusion between sex and 

generally regulate aerobic exercise had good effect to FFA density level. 

On Harsha’s(1995) research, regulate exercise and physical activity cause reduce 

of TG and LDL-C and increase of HDL-C cause good effect on diabetes. This 

research found out their are good effect on cardiovascular disease.

Gutin(1996) trained 5days in every 10weeks by exercise and non food control 

group and self control group. Conclusion found out that regulate exercise group 

had more HDL-C than physical activity controled group and cholesterol/HDL-C 

percentage had higher rates in physical activity controled group.

Endo(1992) trained children for 4weeks by taking food by 50% of carbohydrate, 

20% of protein, 30% of fat. And also exercise by jogging and weight training.

Result came out with reduce of weight, cholesterol, triglycerol fat and increase 

of HDL-C. On research of Reck & Keul they found out that exercise must have 

maintain for more than 6 months to affect fat catabolism.

Those results shows that long term exercise effect HDL-C. Leon’s research 

shows 12weeks training of high level of step walking and walking does not affect 

blood lipid and lipoprotein level. But biggining of research shows 28% increase 

of HDL-C. Long term swimming training program has increased aerobic exercise 
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ability and lower body fat of every person in the group.

On the national research, Chungil-Choi and Youngsu-Lee(2004) shows trained 

group that had aerobic exercise for 8 weeks. HDL-C increased slightly to recent 

studies. But Ik lyul-Park research had opposite result. Result of these opposite 

research comes from biggining lipoprotein lipase and environment matters.

LDL-C gets lower to both of TaeKwondo exercise and walking, but only walking 

is generally kwon from other research. 44 female and 23 person in testing group 

who did sports dance, they both got lower TC and LDL-C. It was reported by 

Hyeja-Kim. 

Hyunsook-Kang who tested by dumbel and rubber band for 12weeks got lower 

LDL-C and higher HDL-C. This result shows that aerobic exercise and resistance 

exercise both are effective.

Also Choi and Lee found out lower weight and more exercise could make LDL-C 

lower. Haluzik trained  11 professional fast walking player and 10 normal person. 

And research found out weight, body fat, TC and LDL-C gets lower to normal 

person. But Byunggang-Yoo found out their was nothing different from each 

groups. Because of difference between exercise terms and lipid density.

TG gets higher from eating fat and falling out of FFA from body. These fact 

covers 95% and generally decrease by aerobic exercise especially to inactive 

person. Person with lower TG density before training gets slower decrease. 

Kemmler tested 50 of menopause  female to walk fast for 3 month and 

ropeskipping. 26 weeks later testing TG and triglycerol, exercise group of 33 has 

been decreased.

Leon tested same exercise and found out 16% decrease of triglycerol.

On the other hand, Peter(1998) found out untrained menopause female does not  

affected by exercise that increase of enzyme activity and apo-lipoprotein. Granjean 

had same result either.

Leptin

The ob gene, discovered by positional cloning using the leptin-deficient ob/ob 

mouse model of obesity, is expressed in white adipose tissue, the stomach, the 

placenta, and, possibly, the mammary gland. Leptin levels increase exponentially 

with increasing fat mass, and leptin production is higher in subcutaneous than in 

visceral fat depots. Leptin levels reflect not only the amount of fat stored but also 

energy imbalance; prolonged fasting substantially decreases leptin levels, whereas 
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overfeeding greatly increases them. Prolonged insulin infusions or supraphysiologic 

insulin levels markedly increase circulating leptin levels.

The resistance of insulin and diabetes appeared in the ob/ob mouse model. 

In this mouse model, the administration of leptin turn around the resistance 

of insulin and diabetes. So, they suggested that leptin effect on the resistance 

of insulin(Pelleymounter et al., 1995), Also, leptin is an important contributor 

to the regulation of body weight and composition. Although serum leptin 

reflects the amount of adipose tissue mass in the body, the levels of this 

hormone are influenced by other factors. Despite the fact that leptin levels 

are altered by extremes in energy intake, an effect of exercise has yet to be 

demonstrated(Considine, 1997).

In many preceding research, Serum leptin levels positively correlated with 

the increasing weight and body fat content due to obesity. In other word, Many 

researchers were reported that serum leptin levels positively correlated with %body 

fat, WHR, quantity of diet, blood insulin, and HDL-C(Shin et al., 2005; Ostlund et 

al., 1996; Christos, 1999; Fischer, 2002).

In this study, serum leptin decreased by 46.8% after the Taekwondo exercise 

program, making statistical significance level off(p<.0.001). The main effect in the 

time was due to significance increase of Taekwondo exercise group. However 

control group was not statistically significant. Kim(1999) was studied that the obese 

children carried on exercise program 1 hour a day, 4 times a week for 12 weeks. 

As the results of the exercise programs, there were significant differences among 

the groups in blood lipid and leptin of the subjects. Blood lipid and leptin of the 

subjects was decreased in the exercise groups and increased in the control group.

In results of preceding studies, Falorni et al.(1997) has found that as observed in 

adults, obese children and adolescents have higher serum leptin concentrations. 

However, several conditions should be taken into account when evaluating leptin 

concentrations in children. There are differences, independent of BMI, relative to 

pubertal stage and sex, females having greater leptin concentrations than males. 

There is evidence of a possible role for leptin in the effectiveness of a weight 

reduction program in obesity subject. Also, Kolaczynski et al.(1996) has found 

that acute elevation of leptin in response to positive energy balance and suggest 

that developing resistance to leptin is associated with bigger fat deposition during 

weight gain in humans.

Hauzikova et al.(2000) was study the serum leptin levels in top rugby players, 

2009 덴마크 학술대회-프로시딩-책.indb   32 2009-10-08   오전 8:47:40



33The 2 nd International Symposium for Taekwondo Studies, Denmark

top race walkers and age and gender-matched control group were compared. 

They has found that serum leptin levels in rugby players were significantly higher 

than in race walkers group, but lower than in control one. So, they conclude that 

serum leptin levels in top sportsmen are lower than in non-sporting healthy age 

and gender-matched controls. Haluz k et al.(2002) has found that serum levels, 

body weight, body mass index, body fat content, total and LDL-cholesterol were 

significantly decreased in walkers group in comparison with control subjects.

In other hand, Louis et al.(1997) has studied that Exercise training consisted 

of a standardized 20-wk endurance training program. In this study, leptin levels 

were not acutely affected by exercise. After endurance training was completed, 

leptin levels decreased significantly in men but not in women. However, after 

the training- induced changes in body fat masswere accounted for, the effects 

of exercise training were no longer significant. Most of the variation observed in 

leptin levels after acute exercise or endurance training appears to be within the 

confidence intervals of the leptin assay. We conclude that there are no meaningful 

acute or chronic effects of exercise, independent of the amount of body fat, on 

leptin levels in humans.

When you see these result, serum leptin level’s changes are influenced by 

study period, exercise frequence, exercise intensity considered  total quantity of 

exercise and so on and you will have to consider reciprocal process by variation of 

respective variance. In obese people, the weight increase by chronically excessive 

diet inducing change of body composition. make the rate of body fat increase and 

brings from massive increase of circulation leptin and then causes reaction for 

control of energy balance and resistant increment relating to leptin is related to 

the rate of fat composition while human’s weight is gaining By preceding study’s 

results, this study’s result in decrease of weight and rate of body fat by moderate 

intensity’s Taekwondo exercise program and it is considered that serum leptin level 

pretty decrease and work positive effects of obesity’s cure and health promotion 

by causing body composition to change.

Conclusion

The purpose of the dissertation is to identify the effects of Taekwondo exercise 

programs on blood lipid and leptin of obese adult women, and to create effective 

Taekwondo programs and a model for excercise therapies. The results of this 
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investigation suggests that in obese women: 1) In blood lipid level, there was a 

significant interaction on the FFA, HDL-C and TG. Taekwondo exercise group was 

significantly increased on the FFA, HDL-C and TG but the control group was not 

statistically significant between pre-test and post-tests in all of the blood lipid. 

2) In serum leptin level, it was significantly correlated between group and time. 

Taekwondo exercise group had a statistically significant difference but the control 

group was not statistically significant between pre-test and post-tests. 

In conclusion, our study suggests that 12 weeks of Taekwondo exercise has a 

positive effect on improvement of blood lipid and leptin, especially on FFA, HDL-C, 

and TG. On the other hand, further research is required to determine effects of a 

lengthy period of Taekwondo exercise with resistance exercise about the treatment 

of obesity.
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Profile of Greek young male Taekwondo champions

Niki Tasika1, Stefanos Boutios1, Michalis Fisentzidis2

Abstract

The purpose of this study is to identify the characteristics of Taekwondo young 

male champions (N=55) (gold, silver and bronze medalists), aged 12-14 years 

old, who competed in the National Greek Championships of 2009 as well as to 

compare these characteristics to those who did not reach the semifinals and were 

defeated during the level of quarter - final of the competitions. The data are: age, 

weight, height and skinfold-thickness (biceps, triceps, subscapular and suprailiac) 

which were collected during the procedure of the weighing, one day before the 

competitions. The weight divisions that were measured are: -33kg (N=8), -37kg 

(N=8), -41kg (N=8), -57kg (N=8), -61kg (N=8), -65kg (N=7) and +65kg (N=8). The 

competitions from the quarter – final level and onwards have been recorded 

on camera. The video analysis that followed, recorded each athlete’s defensive/

offensive techniques, head kicks, punches, points obtained, knock downs, 

warnings, deduction points, type of winning and style of combat. Some of the 

results have shown that e.g., the average height of 4 winners in the category of 

–61kg is 169.37 (3.19) cm compared to 174.62 (2.98) cm for the 4 non-winners, etc. 

The whole process and elaboration of this research is unique for Greek standards.

Key words: Taekwondo, young athletes, anthropometrics characteristics, skinfold 

thickness, competition

Introduction

Anthropometric characteristics are determinant factors for an athlete’s successful 

progress and his or her athletic career. World-wide, many studies have been 

¹ M. Sc., Department of Physical Education and Sport Science, University of Athens, Greece
² B.D., Department of Sport Management, University of Peloponnese, Greece
   tasikaniki@hotmail.com 
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involved in Taekwondo athlete’s somatometric characteristics at all ages and level 

of involvement, but in Greece no studies existed so far.

Specifically, Chan, et al. (2003), assigned the profile of adult recreational male 

and female Taekwondo athletes from local Taekwondo clubs in London, in terms 

of somatotype and body composition and compared them with elite karateka, 

judoka, and Taekwondo athletes and elite colleagues from other countries. In 

their study, Aiwa and Pieter (2007), assessed differences in body composition 

indices between adolescent male and female recreationally active Taekwondo and 

karate practitioners recruited from local clubs in Northeast Peninsular Malaysia. 

Noorul, et al. (2008), described the physical fitness of recreational adolescent 

Taekwondo athletes (boys and girls) from Malaysia. Heller, et al. (1998), estimated 

the anthropometric and physiological characteristics of Czech Taekwondo national 

team, males and females, in view of defining their physiological profiles. Marcovic, 

et al. (2005), defined the fitness profile of elite Croatian female Taekwondo 

athletes and determined which physical, physiological and motor characteristics 

more differentiate the successful from the less successful fighters. Zar, et al. 

(2008), determined the physical fitness of male Taekwondo athletes of the Iranian 

national team during the period from 2001 to 2005. Regarding the anthropometric 

characteristics and technical analysis, Kazemi, et al. (2006), identified the profile of 

the Olympic Taekwondo champions (gold, silver and bronze medallists) and the 

other competitors who were involved in the Olympic Games in Sidney. The same 

author also accomplished a similar study at the Olympic Games in Athens (Kazemi, 

et al. 2009). 

The purpose of this study, therefore, is to profile Greek young male Taekwondo 

champions (gold, silver and bronze medalists) in terms of anthropometric 

characteristics and techniques used to score and compare these characteristics 

to those who did not reach the semifinals and were defeated during the level of 

quarter - final of the competitions.

Material and methods

This study was achieved with the official permission of the Greek Taekwondo 

Federation and with regard to anthropometrics measurements accomplished one 

day before the competitions of the National Greek Championship of 2009, during 

the procedure of the weighing and related to the fighting profile of competitors 
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whose recording was accomplished during the competitions. These measurements 

concern the official weight categories of: -33kg, -37kg, -41kg, -57kg, -61kg, 

-65kg, and +65kg of Greek Taekwondo Championship. The participants are young 

male Taekwondo athletes, aged 12-14 years old, black belt occupants, who train 

three - four times per week and participated in several national and international 

competitions. We concluded skinfold thickness to determine the percentage of 

body fat because the subjects are not only athletes but also very young. As all 

measurements so skinfold were made by the same observer in the standard 

manner using a Harpenden skinfold caliper. Measurements were made at the 

biceps, triceps, subscapular and suprailiac sites in each athlete three times and the 

mean of the three measurements was used at each side (Wells, et al.1999; Brook, et 

al. (1971). Sum of skinfold thickness measurements were converted into percentage 

body fat by using a selection of published equations (Durnin and Womersley, 1974). 

Fat free mass was obtained by subtracting the estimated body fat from the body 

weight. Body weight was measured with an electronic scale (Seca) in kilograms 

while the athletes were wearing only shorts. Height was measured with a wall – 

mounted stadiometer (Seca) in centimetres, without shoes. Cameras were placed 

and recorded the matches of quarter – finals. The video analysis that followed, 

recorded each athlete’s defensive/offensive techniques, head kicks, punches, points 

obtained, knock downs, warnings, deduction points, type of winnings and style of 

combat.

For the statistical analysis the data were entered into an SPSS file (Version 14.0) 

where calculated the means, standard deviations and the percentage (descriptive 

statistics).

Results

The results are presented in the tables below in the following order: 

Anthropometric characteristics of winners and non- winners (Table 1 and 2), 

Offensive - Defensive scored Techniques and Offensive - Defensive Delivered 

Techniques of winners and non- winners (Table 3), Points obtained, deduction 

points and types of warnings (Table 4), Types of Winnings (Table 5), and the Total 

of scored and delivered techniques that define the style of combat (Table 6). 
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Table 1. Anthropometric characteristics of winners (n=28)

Winners 
33(n=4)

Winners 
37(n=4)

Winners 
41(n=4)

Winners 
57(n=4)

Winners 
61(n=4)

Winners 
65(n=4)

Winners 
>65(n=4)

Age (years) 12,5±1 12,75±0,95 13,5±1 13,75±0,5 14±0 14±0 14±0

Height(cm) 141,5±1,91 151,75±2,5 154±4,69 170,75±8,77 169,37±3,19 177±2,85 174,62±6,75

Weight(kg) 32,67±0,47 36,92±0,09 40,47±0,92 56,22±0,73 59,47±1,15 63,8±0,92 73,65±9,81

Sum of SFs at 4 sites 20,15±2,71 18,55±2,45 21,2±5,53 25,4±7,59 25,47±0,22 24,25±5,14 44,72±20,32

BodyFat % of Weight 8,33±1,50 7,37±1,59 8,74±2,86 10,78±3,17 11,14±0,10 10,36±2,62 16,85±6,01

Fat Free Mass 25,93±4,17 29,61±1,69 31,74±2,94 45,44±3,54 38,33±1,22 53,4±32,52 56,8±7,35

Table 2. Anthropometric characteristics of non-winners (n=27)

Non-
Winners 
33(n=4)

Non-
Winners 
37(n=4)

Non-
Winners 
41(n=4)

Non-
Winners 
57(n=4)

Non-
Winners 
61(n=4)

Non-
Winners 
65(n=3)

Non-
Winners 
>65(n=4)

Age (years) 12,25±0,5 12,5±0,57 13,5±1 13,5±1 13,25±0,5 13,33±0,57 13±0,81

Height(cm) 143,75±6,94 152,37±3,81 151,5±3,31 171±6,72 174,62±2,98 164,83±4,25 176,62±8,05

Weight(kg) 32,27±0,55 36,35±0,75 40,1±1,18 56,52±0,55 59,4±0,2 63,66±0,83 72,2±5,51

Sum of SFs at 4 sites 20,95±4,68 19±4,32 19,75±0,64 27,17±10,90 24,17±2,33 46,6±17,51 50,52±39,78

Body at % of Weight** 8,65±2,63 7,53±2,45 8,17±0,38 11,33±4,21 10,49±1,10 17,83±4,47 17,7±8,09

Fat Free  Mass 23,73±2,56 28,82±3,01 33,2±2,98 45,19±4,05 48,9±1,05 45,84±4,38 55,02±5,67

Table 3. Offensive and Defensive Scored Techniques. Offensive and Defensive Delivered Techniques

 Winners 
Offensive 
Scored 

Techniques

Winners 
Defensive 
Scored 

Techniques

Non Winners 
Offensive 
Scored 

Techniques

non Winners 
Defensive 
Scored 

Techniques

Winners 
Offensive 
Delivered 

Techniques

Winners 
Defensive 
Delivered 

Techniques

Non Winners 
Offensive 
Delivered 

Techniques

non Winners 
Defensive 
Delivered 

Techniques

Middle 
Roundhouse

49(37,12%) 44(33,33%) 24(50%) 18(37,51%) 221(45,76%) 156(32,3%) 280(56,56%) 149(30,1%)

Axe 6( 4,54 %) 3(2,26%) 0 1(2,08%) 10(2,07%) 6(1,24%) 8(1,62%) 0

High 
Roundhouse

10( 7,58 %) 5(3,79%) 3(6,25%) 0 28(5,8%) 16(3,31%) 19(3,83%) 5(1,01%)

Back 1( 0,76 %) 2(1,52 %) 0 1(2,08%) 1(0,21%) 8(1,66%) 1 (0,2%) 3(0,61%)

Double 5(3,79 %) 1(0,76 %) 1(2,08%) 0 19(3,93%) 3(0,62%) 9(1,82%) 1(0,2%)

Push 4( 3,03 %) 0 0 0 2(0,41%) 4(0,83%) 8(1,62%) 9(1,82%)

Back Spin 1( 0,76 %) 1(0,76%) 0 0 0 7(1,45%) 0 0

Punch 0 0 0 0 2(0,41%) 0 3(0,61%) 0

Total 76( 57,58%) 56(  42,42%) 28(58,33%) 20(41,67%) 283(58,59%) 200(41,41%) 328(66,26%) 167(33,74%)

132 (100%) 48 (100%) 483 (100%) 495 (100%)

means±SD

means±SD
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Table 4. Knock downs obtained, deduction points and types of warnings

Knock Down Deduction Points Kyong Go Gam Jeom

Total Winners 1(100%) 6(75%) 17(70,83%) 0

Total non Winners 0 2(25%) 7(29,17%) 0

Table 5. Types of Winning

By Points
7- Point 

Gap

12- Point 

Ceiling

Golden 

Point
Withdraw

By 

Superiority
Knock Out “Bye”

Total

(28 matches)
16(57,14%) 6(21,42%) 2(7,14%) 2(7,14%) 1( 3,57 %) 0 0 1(3,57%)

Table 6. Total scored and delivered techniques that define the style of combat

Total Delivered 

Techniques

Total Offensive 

Delivered Techniques

Total Defensive 

Delivered Techniques
STYLE OF COMBAT

WINNERS(n=28) 615(100%) 359(58,37%) 256(41,63%) Offensive

NON-WINNERS(n=27) 543(100%) 356(65,56%) 187(34,44%) Offensive

Discussion

As the results located, regarding to height (tables 1 and 2), our study has 

shown that in the five of seven weight categories the non-winners appear the 

tendency to be taller than the winners, something which comes in contrast to 

the results of other studies, where the adults successful athletes were taller or 

slightly taller than the less successful (Zar, et al., 2008; Marcovic, et al., 2005; 

Heller, et al., 1998; Kazemi, et al., 2006; Kazemi, et al., 2009). This may happen 

because of the sensitive age periods in the development of physical capacities 

of young athletes, and especially for coordination, power and speed at the age 

of 12 to 14 years which concern this study. Most authorities appear to agree that 

the most favourable age in the development of coordination is between 12 to 

18 years (Suslov, 2000), speed and strength between 12 to 17 years and 13 to 17 

years respectively (Loko, et al., 1994). Another reason may be that the winners 

have more years of experience in competitions. Experience has been suggested 

to be a more important factor than physique-related determinants in improved 

2009 덴마크 학술대회-프로시딩-책.indb   42 2009-10-08   오전 8:47:41



43The 2 nd International Symposium for Taekwondo Studies, Denmark

Taekwondo performance, which is supported by the study of Pieter, et al. (2002). 

The advantage in experience does not appear to translate into a more favourable 

physique for the athletes, which would confirm that anthropometric correlation, 

although necessary, may not be sufficient for success in competition. Future 

research should include both physical and psychological factors to obtain a more 

comprehensive profile of performance correlation in Taekwondo (Pieter, et al. 

2002). Coach’s instructions may also be instrumental in the tactic and strategy 

of the athlete’s success. Comparison between the anthropometric characteristics 

of our study and those of Chatterjee, et al. (2006), show that Greek athletes 

at the similar weight category as the juniors Indians are younger and taller. 

Sekulic, et al. (2006) assert that taller judo participants naturally, because of 

their longer legs, are relatively advantaged in agility tests. Also, previous studies 

demonstrated that the positive correlation between body height and agility is 

established for untrained adolescents (Sekulic, et al. 2003). Concerning the body 

fat, in the four of seven weight categories the winners appear the tendency 

to have lower percentage than the non-winners (tables 1 and 2).Heller, et al. 

(1998) demonstrated low adiposity for both, male and female Taekwondo black 

belts, and Marcovic, et al. (2005) found lower average body fat percentage in 

successful female Taekwondo athletes than the less successful. Kazemi, et al. 

(2006 & 2009) maintained that there is some evidence that lower BMI and taller 

athletes may have advantage to their counterparts in Taekwondo, because of 

found differences between Olympic Taekwondo winners and non winners in 

terms of height, weight, and body mass index but not statistically significant.                                                                                              

In the types of winning, dominated the win by points with a percentage of 57,14% 

(table 5). Both, winners and non- winners presented an offensive style of combat 

(table 6), while the winners received more warnings (70,83% vs 29,17% ) (table 4).  

Regarding the technical analysis, both, used very frequently the middle roundhouse 

kick to score (table 3). Winners and non- winners have almost the same number 

of offensive techniques (359 vs 356 respectively), but the winners have a higher 

number and percentage of defensive techniques (table 6). This might be related to 

greater competition experience and executive skills of winners. Winners delivered 

a higher number of high kicks and succeeded to score 26 times by using axe, high 

roundhouse and spin kicks in contrast of only 4 high kicks of non winners. 
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Conclusions

These athletes play a leading role in Greek Taekwondo national championships. 

Certainly, these first findings are remarkable for the profile of young Taekwondo 

Greek athletes. As it was expected body fat of winners appear to be lower than 

the non-winners, but controversially the non-winners appear to be taller than the 

winners. Concerning the technical analysis, middle roundhouse kick is the most 

applied technique; both, winners and non-winners, are offensive while the winners 

appear to score more frequently with defensive techniques and high kicks as well. 

One can assume that success in a competition is the result of a combination of 

specific anthropometric qualities, appropriate somatotype, particular physiological 

characteristics, special motor skills, talent, correct technique, proper tactic and 

strategy, but all the more,  the ideal psychological factors.
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Efects of eight weeks Korean traditional Qigong training 
on fatigue recovery of Taekwondo players

Hyon Park, Jung Sik Yoo

Abstract

Korean traditional Qi-gong training, composed mainly with meditation and 

breathing technique, have been investigated for it’s effects on the improvements of 

physiological and psychological factors in elite Taekwondo players.

The aim of this study is to examine the effects on body composition, saliva 

cortisol, serum cortisol, CK, Hct, lactate, whore-body reaction time, and 

psychological variables by doing Qi-gong training in elite Taekwondo athletes.

13(male:7, female:6) healthy elite college Taekwondo athletes performed 

the training for 55 minutes per session, 3 session per a week for 8 weeks. All 

dependent variables measured before and after the Korean Qi-gong Training were 

compared using the paired t-test.

 The results of this study were as follows: 1) There were significant 

improvements on weight, lean body mass and BMI in the males. 2) There were 

no change on serum cortisol, CK, state self confidence and nutrition intake in all 

athletes. 3) There was a significant improvement on Hct in all athletes. 4) There 

were significant decreases on saliva cortisol, lactate concentration, whole-body 

reaction, cognitive state anxiety and somatic state anxiety in all athletes.

 Based on these findings, it was concluded that the 8 weeks Korean traditional 

Qi-gong training had positive effects on the most components of physiological and 

psychological profiles. It is possible that the Korean traditional Qi-gong training 

induces health benefits and reduces perceived stress and negative effects. 

Key words : korean traditional Qigong, fatigue recovery

* Exercise Nutrition and Biochemistry Lab, Kyung Hee University, Korea
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Introduction

In the year of 2005, it was investigated that the death rate of OECD member 

nations caused by cancer 170.6 per every 100,000 which was much more value 

compared to 60.4 of the cerebrovascular disease and 101.8 of the ischemic heart 

disease. In case of the Republic of Korea, the death rate by cancer was 162.3 per 

100,000(Minister for Health Welfare and Family Affairs in Korea, 2007). When 

it comes to the United States, during 2008, the number of patients for newly-

developed cancer was 1,437,180(American Cancer Society, 2008), and the death 

rate by cancer followed the record of cardiovascular diseases. So, it would be 

apparent to tell that cancer has been interestingly and seriously focused by world 

population. Abo and Kawamura(2002) declared that the fundamental cause 

of cancer is the immunosuppression by excessive stress. According to their 

hypothesis, physiological and psychological stress leading to the activation of 

SNS(sympathetic nervous system) causes the abnormality in immune function, and 

it finally doesn’t allow the immune system to prevent the proliferation of cancer 

cells. The mechanism of leucocyte is dominantly controlled by the autonomic 

nervous system. Rise in the sympathetic nervous system by excessive stress or in 

the parasympathetic nervous system by reduced physical activity becomes to give 

rise to the disharmony in the overall autonomic nervous system, and obviously 

and consequently seems to be associated with the abnormality in the immune 

system as a cause of cancer(American Cancer Society, 2008). Therefore, a process 

to reduce stress and elevate immune function is definitely needed, and a moderate 

degree of exercise is considered as the most influential alternative to promote 

health(Bacon SL et al., 2004; Torti DC, Matheson GO, 2004; Erikssen G, 2001). 

However, if it is too excessive, increase in stress will be accompanied with 

resulting in a variety of diseases such as chronic fatigue, lack of sleep, sleep 

deterioration, increased level of cortisol, decreased level of testosterone, and so 

on. Generally, elite athletes are forced to train for more than 8hours from dawn 

to dusk. Even though the standard to limit this amount of work as an excessive 

training is still vague, symptoms of the overtraining syndrome such as the sense 

of chronic fatigue, sleep deterioration, and upper respiratory infection(URI) 

likely appeared. The causes of the symptoms are thought to be increased level 

in stress, inadequate time for rest, and abnormality in the autonomic nervous 

system(Lehmann M, 1998). Furthermore, when the competing season comes up, 
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athletes are not supposed to exhibit their maximum abilities with psychologically 

suppressed by repeated competitions to take part in. Especially, in Taekwondo, 

the athletes are likely to be easily injured by opponents’ punches and kicks, and 

exhausted athletes who are suffering from overtraining and excessive stress 

show decreased recovery rates caused by the immunosuppression(Lucille LS, 

2003), resulting in bad effects on their performances. Thus, an external program 

accompanying both physiological and psychological aspects is considered 

absolutely necessary, which can be effective on reduction in the stress, regulation 

in the condition level, rapid rates in the recovery, and so on. Meditation, T’ai Chi 

Ch’uan, Qigong, and etc. have been reported that have an impact on reduction 

in the stress, recovery from the fatigue, regulation of the condition(Cysarz D, 

Bu‥ssing A, 2005), enhancement in the sense of self-efficacy(Craske NJ et al., 

2008; Mustian KM et al., 2004), and reformation in immune function by facilitating 

and synchronization in cardiorespiratory organs through breathing regulation. 

However, studies about effects of the meditation, Qigong, and etc. on the condition 

of elite athletes did not yet get attained. Therefore, this study is to take a closer 

examination at the effects of Qigong training on the regulation of condition of 

university Taekwondo athletes by analyzing the variables related to their body 

composition, fitness, physiological and psychological factors. 

Methods

Subjects

Total of 13 Taekwondo athletes at the age of 19 to 22 in K. University, who are 

non-related to cardiovascular diseases and orthopedic troubles, were subjected 

for this study. An orientation to explain about the purpose and methods was held 

Table 1. Physical characteristics of the subjects. (n=13)

Gender Age(yrs) Height(cm) Weight(kg) BMI(kg/m2) %Body fat

Male

(7)

Mean 20.57 180.86 69.3 21.18 13.04

SEM 0.36 1.71 1.81 0.55 1.12

Female

(6)

Mean 21.50 169.67 64.05 22.20 24.30

SEM 0.42 2.76 4.04 1.08 1.63
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before the pro-test, and the study began with the voluntary agreement of the 

subjects. Table 1. shows the physical characteristics of the subjects. 

Procedure

Total of 13 Taekwondo athletes at the age of 19 to 24 in K. University were 

selected for this study, and 8week-training was provided for them after the 

procedure as a pro-test to examine their body compositions, fitness, blood 

constituents, psychological factors, and diet. Afterwards, in a post-test, values in 

changes from the pre-test were acquired, and the results were analyzed up to the 

purpose. 

Measurements

To avoid an error for all variables, the measurement started at 8am in the same 

condition for all subjects, and its details are described below. Each subject’s height 

was measured by Martin’s anthropometer. Each subject’s weight was measured by 

the scale of CAS company(Korea). Body composition was measured by Bioelectrical 

Impedance Analysis(Inbody 3.0, Biospace). %body fat was recorded by %, and 

body weight, fat body mass, and lean body mass were recorded by kg. 

For the blood collecting appropriate to the purpose, small amount of water was 

the only allowed for diet after 20:00 on the other day for the measurement. The 

subjects had a 30min-rest before the measurement, and their saliva and blood 

was collected at 08:00. Saliva was collected at 8:00 about one hour after the wake 

up, by using salivette containing cotton. It lasted until the cotton became entirely 

wet with the subjects’ saliva, and the cotton was inserted into the salivette without 

hand operating. The saliva specimen was stored at -70°C in a refrigerator, and 

then enzyme linked immunoassay(EIA) and Microplate reader(Molecular device, 

USA) were used to analyze. ER HS SALIVARY CORTISOL(Salimetrics, USA) was 

used as a reagent, and the unit for the variables described above is ㎎/㎗. 10ml 

blood was collected from the antecubital vein by disposable syringes. The blood 

collected in tubes was clotted for 30min at 4°C, and then centrifuged by 2000rpm 

for 15min(Hanshin, Korea). The serum only was collected into serum separators, 

and stored in a refrigerator at -70°C until the assay. CK from the collected serum 

was analyzed with DGKC method by using ADVIDA 1650(Bayer, Japan), and Hct 

was analyzed with the cell counter test by using XE 2100 D(SYSMEX, JAPAN), and 
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serum cortisol was analyzed with radioimmunoassay(RIA) test by using COBRA 

5010 QUANTUM(PACKARD, U.S.A). The variables mentioned above was recorded 

by ㎎/㎗. The concentration of serum lactate was analyzed by using  lactate 

analyzer YSI 1500(YSI, USA). Changes in saliva cortisol, CK, Hct, and serum cortisol 

analyzed by incorporation of green cross  

The subjects had to be ready with the position their legs widened as their 

shoulders on the test board, afterwards, they reacted as immediate as with a 

random sound by stamping their feet on the board. The test was carried out 

twice, and their mean value was selected and recorded by ms. Competitive state 

anxiety was measured with CSAI-2(Competitive State Anxiety Inventory-2), which 

was invented by Martens et al(1993). CSAI-2 as an examination is accorded with 

the drift of theories and studies in anxiety, and is organized with 3 sub-items, 

cognitive state anxiety, somatic state anxiety, state self confidence. Each sub-item 

has 9questions, so 27questions for the whole, and each question was arranged 

with 4 scales, one point for “Strongly agree”, two point for “Agree”, three point for 

“Disagree”, four point for “Strongly disagree”, which is the Likert scales.  In order 

to examine the state of nutrition intake of the subjects, the 24-hour recollection 

method via questionnaires was used in this study. CAN-Pro 3.0(The Korean 

Nutrition Society,  Korea) was utilized to analyze the data from the nutrition test.        

Qigong Training Program

The Qigong program used in this study, constructed by a Qigong master with 

12years career in Seokmun breathing meditation(Korean traditional Qigong), was 

organized to aim at the relaxation and harmony of mind and body. The program 

was constructed with three sub-programs, which are three bouts of Cheon-ji-

in-musim-haeng-beop(7min, appendix 1) as a warm-up. As a regular program, 

Buk-seon-beop haeng-gong(22min, appendix 2) and the respiratory meditation 

with lying position(20min) were applied. As a warm-down, two bouts of Cheon-

ji-in-musim-haeng-beop(6min) was carried out, so total of 55min was given for 

the whole training. The subjects were directed to perform the whole program in 

the most comfortable state, and a careful advice was given for the subjects not 

to be too extreme at a specifically difficult motion. If he or she didn’t feel ok, the 

program was not supposed to be carried out. Exercise intensity examined from the 

heart rate is described below in Figure 1.  
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The author himself took part in the training program to monitor and instruct the 

subjects. The construction of the training is described below in Table 2.

Results

Physique and Body Composition  

The changes in physique, body composition, and fitness are described in Table 

3 below. The weight of male subjects was significantly increased from 69.31±1.81kg 

to 70.71±1.98kg by 2.01%(p<.01), and the weight of female subjects was decreased 

from 64.05±4.04kg to 63.80±3.57kg by 0.39% not significantly. The fat body 

mass of male subjects was decreased from 9±0.66kg to 8.94±0.59kg by 0.66%, 

and in case of female subjects, it decreased from 15.78±1.96kg to 15.23±1.43kg 

by 3.48%, however the amount was not significant in both. The lean body mass 

of male subjects was significantly increased from 57.11±1.97kg to 58.50±2.00kg 

by 2.43%(p<.05), and the lean body mass of female subjects was increased from 

Table 2. Qigong training(55min)

Order Time Contents

Warm-up
Cheon-ji-in-musim-

haeng-beop (3bouts)
7min Basic Qigong motion

Regular program Buk-seon-beop 22min  11 motions(2min for each)

Breathing meditation 20min
Concentration of consciousness to acupoint of 

seokmun Breathing meditation with lying position

Warm-down
Cheon-ji-in-musim-

haeng-beop (2bouts)
6min Basic Qigong motion
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Figure 1. Changes in heart rate during Qigong training
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Table 3. Changes in body composition(M = male, F = female)

Items
Data(mean±SEM)

t-value P
Pre Post

Weight(kg)
M(7) 69.31±1.81 70.71±1.98 -4.74** .003

F(6) 64.05±4.04 63.80±3.57 0.33 .753

Fat body 

mass (kg)

M(7) 9±0.66 8.94±0.59 0.22 .832

F(6) 15.78±1.96 15.23±1.43 0.73 .494

Lean body 

mass(kg)

M(7) 57.11±1.97 58.50±2.00 -3.37* .015

F(6) 45.60±2.38 45.88±2.20 -0.92 .400

%Body fat(%)
M(7) 13.04±1.12 12.74±1.05 0.80 .425

F(6) 24.30±1.63 23.63±1.04 0.841 .438

BMI(kg/m2)
M(7) 21.18±0.55 21.62±0.55 -4.80** .003

F(6) 22.20±1.08 22.11±0.90 0.31 .763

*p<.05, **p<.01, ***p<.001

Table 4. Changes in Saliva and blood constituents, and whole body reaction(n=13)

Items
Measurement(mean±SEM)

t-value P
Pre Post

Saliva cortisol(㎎/㎗) 0.29±0.01 0.22±0.01 2.25* .044

Serum cortisol(㎎/㎗) 12.70±1.03 12.00±0.56 0.68 .507

CK(㎎/㎗) 358.00±94.99 374.69±89.87 -0.25 .806

Hct(%) 41.78±0.64 43.44±1.01 -2.56* .025

Lactate concentration(㎎/㎗) 1.19±0.05 0.96±0.04 3.61** .004

Whole body reaction(ms) 207.96±10.67 158.84±7.01 5.57*** 0.000

*p<.05, **p<.01, ***p<.001

45.60±2.38kg to 45.88±2.20kg by 0.61% not significantly. The %body fat of male 

subjects was decreased from 13.04±1.12% to 12.74±1.05%by 2.30%, and in case of 

female subjects, it decreased from 24.30±1.63% to 23.63±1.04% by 2.75%, however 

the amount was not significant in both. BMI of male subjects was significantly 

increased from 21.18±0.55kg/m2 to 21.62±0.55kg/m2 by 2.07%(p<.01), but in case 

of female subjects, it decreased from 22.20±1.08kg/m2 to 22.11±0.90kg/m2 only 

by 0.40% not significantly. 

Changes in saliva and blood constituents and whole body reaction

Changes in Saliva and blood constituents, and whole body reaction via 8week-

training are shown in Tale 4. Saliva cortisol was significantly decreased from 0.29
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±0.01㎎/㎗ to 0.22±0.01㎎/㎗ by 24.13%(p<.05). Serum cortisol was decreased from 

12.70±1.03㎎/㎗ to 12.00±0.56㎎/㎗ by 5.51%, CK was increased from 358.00±94.99

㎎/㎗ to 374.69±89.87㎎/㎗ by 4.66%, however there was no significant differences 

in those two values. Hct was significantly increased from 41.78±0.64㎎/㎗ to 43.44

±1.01㎎/㎗ by 3.97%(p<.05), and lactate concentration was significantly decreased 

from 1.19±0.05㎎/㎗ to 0.96±0.04㎎/㎗ by 19.32%(p<.01). Whole body reaction was 

significantly decreased from 207.96±10.67ms to 158.84±7.01ms by 23.61%(p<.001).

Psychological changes

Psychological changes via 8week-training is described in Table 5. The item of 

cognitive state anxiety was significantly decreased from 28.92±1.84 to 22.54±

1.7 by 22.06%(p<.001), and the item of somatic state anxiety was also significantly 

decreased from 23.31±1.08 to 21.15±1.42 by 9.26%(p<.05). The item of state 

self confidence was increased from 27.46±1.39 to 28.77±1.46 by 4.77%, not 

significantly.

Cronbach α on the test paper of the competitive state anxiety was .865 for 

cognitive state anxiety, .761 for Somatic state anxiety, .868 for state self confidence, 

and the values were accepted with reliability. 

Changes in nutrition intake

There was no significant difference between pre and post training in nutrition 

intake for 8 weeks. 

Discussion

First of all, increase in the weight of male subjects via the Qigong training 

Table 5. Psychological changes(n=13)

Items
Measurement(mean±SEM)

t-value P
Pre Post

Cognitive state anxiety 28.92±1.84 22.54±1.75 6.48*** .000

Somatic state anxiety 23.31±1.08 21.15±1.42 2.36* .036

State self confidence 27.46±1.39 28.77±1.46 -0.94 .365

*p<.05, **p<.01, ***p<.001
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was observed. The most dominant factor for the weight increase is the increase 

in the muscle mass, and this might not be induced from the effect of Qigong 

training, but might be induced from the increased training intensity because the 

competitive season was coming up. As a result, to produce better performance in 

their competition, the quantity and intensity of their training were strengthened, 

and this may have led to the increase in their weights and the BMI values. The 

whole body reaction, as a variable to measure neural transmission, is considered 

significantly to sporting events like Taekwondo, which is an event often taken by 

instantaneous response. The whole body reaction can be identified according 

to the quantity of training, concentration, and degree of fatigue. In this study, 

positive results were established in the test, whole body reaction via 8week-

training. In case of male subjects, through the significant increase in muscle mass, 

it is thought that the duration for the whole body reaction was decreased due 

to the improvement of muscle power. In female subjects, when considering the 

whole body reaction was decreased regardless of muscle mass, it is thought that 

the increase in concentration might be influential resulting in enhancement of the 

neural conductivity, and short reaction time from the sound. 

Saliva cortisol was significantly decreased. Cortisol is a hormone dominantly 

controlled by sympathetic nervous system, and shows a tendency to increase 

while excessively stressed or over-trained(Stupnicki R, Obminski, 1992; Halson SL, 

Jeukendrup AE, 2004). Secretion of cortisol appears low in spring and summer, 

and tends to increase in autumn and winter(Hansen AM et al., 2008). In this study, 

pre-test was carried on in summer, and post-test was carried on in winter. When 

considering the pre-test was applied on pre-season, which had lower degree of 

stress, the cortisol secretion significantly decreased seems meaningful. Trainings 

like meditation or Qigong are known for the effect to decrease heart rate and 

blood pressure activating parasympathetic nervous system(Phongsuphap S et al., 

2008). This sort of effect appears to have a possibility to solve a variety of negative 

aspects related to SNS acceleration, which seems to appear to the athletes exposed 

to stressful situation, or who have high intensity of work rates. Accordingly, the 

decrease in cortisol secretion shown in this study is considered reflecting those 

effects mentioned above. However, there was no significant difference in serum 

cortisol. This aspect can be analogized from the fact that the measurement of 

cortisol with the free molecular form, 90% of which is associated with proteins 

in blood(Stupnicki R, Obminski, 1992), is fluctuated. And, only with the behavior 
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of needle injection for blood collecting leading to the induction of psychological 

stress from the subjects, cortisol secretion can be affected. Therefore, the cause of 

the difference between saliva and serum cortisol is thought to be determined like 

explained above. 

CK is an enzyme that resynthesizes ATP from ADP by separate Pi from 

phosphocreatine. In general, the activation of CK appears high in tissues, and 

apparently low in blood. CK is utilized to indirectly measure the state of training 

and fatigue, appearing high in overtraining, or in muscle damage and tissue 

destruction(Sacheck JM, Blumberg JB, 2001). In this study, no change in CK was 

observed.  Hct, representing the proportion of RBC(red blood cell) in whole 

blood amount is closely related to over-training. When the intensity of training is 

increased, RBC becomes damaged, resulting in decrease in the capacity for oxygen 

transportation(Williams JH et al., 1986). In this study, Hct showed a significant 

increase, and this can indicate that oxygen transport capacity is enhanced with 

RBC increase as a result of Qigong training. Glycolysis means the process that 

glucose is transmitted into pyruvate to produce ATP, which is a source of energy 

in the human body. During the process, when oxygen is sufficiently provided 

with muscle, pyruvate via Krebs cycle is oxidized into H2O and CO2 in the 

mitochondria. When the oxygen is not enough to be furnished, pyruvate converts 

into the form of lactate and accumulated in the human body(Uehara T et al., 2008). 

For this reason, lactate is considered as fatigue material during the past half a 

century. However, as it was discovered that lactate can be utilized as an energy 

source during aerobic exercise, the accumulation of lactate during high intensity 

training seems induced from that the amount of lactate being used is less than 

accumulated. Especially, resting lactate concentration can be utilized as an indirect 

value to identify malfunction in fatigue recovery resulting from over-training, and 

via a recent animal experiment, it was discovered that the increase in psychological 

and physical stress also contributes to the increase in lactate(Uehara T et al., 

2008). In this study, lactate concentration was significantly decreased, and this is 

determined from that meditation has an impact on the decrease in psychological 

stress and the increase in the respiratory exchange ratio in the lung(Phongsuphap 

S et al., 2008; Tharp GD, Barnes MW, 1990). 

In the psychological changes, both the cognitive state anxiety and the physical 

state anxiety showed the significant decrease compared to pre-training. The 

decrease in the unrest factors is significantly accepted when considering the time 
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for post-training test was during the competitive season, which is important to 

the subjects. The result can be reflected on that Qigong training and control of 

respiration can have positive effects shown in this study to enhance the unrest 

factors like the experiments with the mind-body therapy practices(Leung YW et 

al., 2008; Walsh R, Shapiro SL, 2006) such as meditation(Tang YY et al., 2007), T’ai 

Chi Ch’uan (Arnaud D et al., 2007), control of deep respiration, yoga, and Qigong. 

There was no significant difference related to the nutrition intake. This indicates 

that nutrition intake was not influential on the all changes described above. 
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Characteristics of eating behaviors 
in korean female collegiate Taekwondo athletes

Chan Kyo Jeong1, David R. Black2

Abstract

To characterize eating behaviors among female collegiate Taekwondo athletes 

and non-athlete female college students in South Korea, and to estimate the 

prevalence of eating disorders among the same population.

A total of 510 undergraduate women voluntarily participated; 42 were Taekwondo 

athletes (M=19.7, SD=1.3) and 468 were not athletes in any sports (M=20.2, SD=1.5). 

Four self-report questionnaires translated into Korean were administered including 

Korean version of the Eating Disorder Examination Questionnaire, Eating Disorder 

Inventory-2, Sociocultural Attitudes Toward Appearance, Rosenberg’s Self-Esteem 

Scale.  Perceived BMI (kg/m²) and ideal BMI (ideal kg/m²) were calculated from 

demographic questionnaire. 

Results of independent t-test, Mann-Whitney U test, prevalence rate, and χ2–test 

indicated that Taekwondo group was statistically higher on perceived BMI (p=.000), 

ideal BMI  (p=.000), grand mean of KEDE-Q (p=.042), perfectionism (p=.000), and 

self-esteem (p=.008). Approximately 12% to 33% of female collegiate Taekwondo 

athletes were classified as having a high risk for eating disorders. Prevalence rate of 

eating disorders measured by KEDE-Q Weight scale was higher in the Taekwondo 

group [χ2(1, 510)=5.47, p=.02] than non-athletes group.

 There appear to be circumstances that participation in Taekwondo as a 

collegiate athlete is associated with increased risk for eating disorders. Participation 

in Taekwondo as a competitive collegiate athlete causes more problematic eating 

behaviors than non-athletes. 

Key words : Taekwondo, eating disorders, athlete
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Introduction

For most college women, sports participation including Taekwondo is a positive 

experience, providing better health, well-being, and physical fitness (Chun, 2007; 

Thompson, 2007). But for some, especially female collegiate athletes, the desire to 

succeed in athletics, along with the pressure to adhere to an ideal bodyweight, can 

cause restrictive and unhealthy eating behaviors that negatively affect performance, 

health, and well-being [American Dietetic Association (ADA), 2001]. The demands 

and pressures that are placed on female athletes can be extreme (Smolak, Murnen, 

& Ruble, 2000). Dieting and weight loss are prominent due to the influence of 

many factors (Bell & Cooper, 2005; Monro & Huon, 2005). Female athletes tend 

to be aware of and internalize sociocultural pressures to conform to unrealistic 

physical ideals that also can lead to negative body image, unhealthy attitudes and 

behaviors, such as eating disorders (ED); whereas the athletic/muscular ideal is 

found as the main factor behind the drive for muscularity in men that can lead to 

unhealthy behaviors (Cahill & Mussap, 2007). 

In recent decades, there has been ample research on how eating disorders [e.g., 

anorexia nervosa, bulimia nervosa, and eating disorders not otherwise specified, 

Diagnostic and Statistical Manual of Mental Disorders (DSM-IV, Revised; APA, 

2000)], affect the American and western population. According to the ADA (2001), 

more than 5 million Americans suffer from eating disorders. To be more precise, 

recent epidemiological studies using strict DSM-IV diagnostic criteria estimate a 

prevalence of 0.5% - 1% for AN, 1% - 3% for BN, 3-5% for EDNOS and the ratio of 

occurrence of eating disorders among men is 1 man in comparison to 10 women 

(APA, 2000).  This is why women continue to be the public health priority and 

focus.

Female athletes have been reported to have higher concerns about bodyweight 

than men and to be 2 to 3 times more likely than general female population to 

meet criteria for eating disorders (Black et al., 2003; Smolak, Murnen, & Ruble, 

2000). The optimization of bodyweight and body composition for maximum 

performance in specific sports (e.g., aesthetic and lean sports) is another main 

issue (Hagmar et al., 2008).  In addition, level of competition of athletes (elite 

athletes vs. non elite athletes) can be a contributing factor to ED behaviors (Byrne 

& McLean, 2002; Torstveit & Sundgot-Borgen, 2005). However, the variability in 

estimates of ED among female athletes is as low as 1% to as high as 62% because 
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of the number of unhealthy eating behaviors taken into account (Black et al., 2003; 

Byrne & McLean, 2002). 

Most eating disorder/disorder eating studies have been restricted to western 

populations. There is a definite need to study ED and risk factors among non-

western populations because ED is probably not restricted to western populations. 

A few researches have studied on Korean female college students including 

athletes. There also is a dearth of studies conducted with female collegiate 

athletes who are in Taekwondo. The purpose of this research was two-fold: (a) 

to characterize eating behaviors among female collegiate Taekwondo athletes 

and non-athlete female college students in South Korea, and (b) to estimate the 

prevalence of ED among the same population.

Methods

Participants 

Before data collection, the research was approved by the institutional review 

board (IRB) at Purdue University and then the researchers contacted several 

universities in South Korea and recruited participants from various classes at 

different universities. A total of 510 undergraduate women voluntarily participated; 

42 were Taekwondo athletes (M=19.7, SD=1.3) and 468 were not athletes in any 

sports (M=20.2, SD=1.5). 

Measures

Four self-report questionnaires translated into Korean were administered 

to participants including Korean version of the Eating Disorder Examination 

Questionnaire (EDE-Q; Fairburn & Cooper, 1994), Eating Disorder Inventory-2 

(EDI-2; Garner, 1991), Sociocultural Attitudes Toward Appearance (SATAQ; 

Heinberg, Thompson, & Stomer, 1994), Rosenberg’s Self-Esteem Scale (RSES; 

Rosenberg, 1965). Demographic questions required no validation. From 

demographic data, perceived BMI (kg/m²) and ideal BMI (ideal kg/m²) were 

calculated. 

KEDE-Q (Veronica, 2008) is the translated version of the EDE-Q (Fairburn & 

Cooper, 1994).  The Cronbach’s α of the global KEDE-Q was 0.77. The EDE is a 

self-report version of the Eating Disorder Examination, a semi-structured interview 

consisting of four subscales (Dietary Restraint, Eating Concern, Weight Concern, 

2009 덴마크 학술대회-프로시딩-책.indb   60 2009-10-08   오전 8:47:43



61The 2 nd International Symposium for Taekwondo Studies, Denmark

and Shape Concern). The EDE-Q version 6.0 has 28 questions to generate a 

global score and four subscales. Scores of each item are from 0 to 6 on a Likert-

type scale. In this study, the global internal consistency of the KEDE-Q was 0.85, 

indicating very respectable result. 

KEDI-2 (Ryu, 1999) is the Korean version of EDI-2 (Garner, 1991). EDI-2 is a 

widely used self-report measure of symptoms related to anorexia nervosa and 

bulimia nervosa consisting of 91 questions with 11 subscales. For this study, 3 

subscales (Driver for Thinness, Body Dissatisfaction, and Perfectionism) were 

used. The psychometrics has been derived for various samples (Lee, 2003; Lee & 

Oh, 2004). The Cronbach’s α for each scale in this study was 0.84, 0.83, and 0.74, 

respectively.

RSES (Rosenberg, 1965) was originally designed to measure global self-esteem 

and is the most widely used self-esteem measure. The measure was translated 

into Korean (Cho, 1996) and its reliability has been reported as 0.83 and 0.87, 

respectively (Lee & Oh, 2004; Son, 2008). Participants were responded to a 4-point 

Likert-type scale. Score are summed and are from 10-40 with lower scores 

indicating higher self-esteem. In this study, the Cronbach’s α for the KRSES was 

0.77. 

KSATAQ (Lee & Oh, 2003) is the Korean version of the SATAQ (Heinberg, 

Thompson, & Stomer, 1994) which is a 14-item measure with 2 subscales 

(awareness; 6 items; internalization; 8 items) designed to assess recognition and 

internalization of the standards of appearance accepted and promoted by society. 

Respondents were asked to rate each item on a 5 point Likert-type scale. The 

scores of two subscales are from 6 to 30 and 8 to 40, respectively. Therefore, 

participants with a score of 18 or higher on the awareness subscale or 24 or higher 

on the internalization subscale can be considered to have high acceptance.  The 

reliability and validity of the test have been reported previously as 0.79 and 0.83 

(Lee & Oh; Son, 2008). Global Cronbach’s α for the KSATAQ was 0.81 in this study. 

Statistical Design/Analyses

A cross-sectional research design was used to provide information on 

characteristics of ED behaviors. Internal consistency of each measure and subscale 

was calculated. Perceived BMI and ideal BMI met parametric assumptions. These 

2 variables were tested with independent t-test. The data for EDE-Q, EDI-2, 

SATAQ, and RSES were ordinal and compared using the Mann-Whitney U test. χ2- 

test was applied to compare the prevalence rate between Taekwondo group and 
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non-athletes group. Spearman Ρ correlation test was conducted to examine the 

relationship between two groups.

Table 1 displays results for 9 variables (perceived BMI, ideal BMI, grand mean 

of the EDE-Q, Drive for Thinness, Body Dissatisfaction, perfectionism, awareness, 

internalization, and RSES). There were statistically significant differences between 

7 variables. The Taekwondo group was statistically higher on 5 variables (perceived 

BMI, ideal BMI, grand mean of the EDE-Q, perfectionism, self-esteem). The means 

of the awareness and internalization variables were significantly higher for non-

athletes. However, no significant difference was found between the two groups for 

the Drive for Thinness and Body Dissatisfaction subscales.

Table 1. Means for the variables related to eating behaviors 

Variable
Taekwondo athletes Non-athletes

df    Z(t)     p
M (SD) M (SD)

Perceived BMI 21.35 2.03 19.93 2.08 508 -4.27 0.000***

Ideal BMI 19.70 1.92 18.27 1.17 44 -4.76 0.000***

EDE-Q grand mean 2.77 1.26 2.39 1.24 -2.03 0.042*

Drive for Thinness 8.29 5.27 7.26 5.52 -1.271 0.204

Body Dissatisfaction 13.02 7.67 12.56 5.52 -0.082 0.935

Perfectionism 7.36 4.17 5.03 3.71 -3.509 0.000***

Awareness 20.64 2.63 22.80 3.62 -4.191 0.000***

Internalization 24.81 5.96 27.44 5.87 -2.438 0.015*

RSES mean 2.26 0.41 2.09 0.38 -2.656 0.008***

Note :  *p<.05, **p<.01, ***p<.001.  t- values for Perceived BMI and Ideal BMI and Mann-Whitney U results are 

reported for the rest of the comparisons.

Table 2 represents a prevalence estimate of eating disorders or those seemingly 

at risk for and eating disorder. The normative cutoff score 4 was used for the 

KEDE-Q Global, Shape, and Weight scales. The KEDI-2 normative cutoff scores 

of 14 or above was used for the Drive for Thinness scale. However, results from 

the χ2 test revealed that the only prevalence rate of eating disorders measured by 

KEDE-Q Weight scale was higher in the Taekwondo group; [ χ2(1, 510)=5.47, p= 

.02]. No other significant differences were found in the other scales.
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Table 3 represents Spearman Ρ correlations. The correlations were computed 

to help with suggestions for future research.  Seven variables in Taekwondo group 

and non-athletes group were tested. Eating disorders and related variables were 

significantly and highly correlated with each other in both groups. The measures 

for ED, such as KEDE-Q and KEDI-2 (DT) were significantly and highly correlated. 

Also, Perfectionism and Drive for Thinness scales were significantly and highly 

correlated in the two groups. However, in Taekwondo group, self-esteem was not 

correlated to Perfectionism, Awareness, Internalization, and Body Dissatisfaction 

scales. 

Table 2. Prevalence rate of eating disorders

Taekwondo group (n=42) Non-athletes group (n=468)

N % N %

EDE-Q Global 5 11.9 49 10.5

EDE-Q Shape concern 12 28.6 102 21.8

EDE-Q Weight concern 14 33.3 72 15.4

EDI-2 Drive for Thinness 8 19.1 79 17.9

Table 3. Correlations among the variables in the Taekwondo and non-athletes groups

Variables 1 2 3 4 5 6 7

EDE-Q
-.11

(.32**)

EDI (DT)
-.12

(.29**)

.68**

(.71**)

EDI-2 (BD)
.34*

(.37**)

.30

(.48**)

.36*

(.53**)

EDI-2 (P)
.06

(.05)

.12

(.30**)

.43**

(.41**)

.13

(.19**)

SATAQ (A)
.08

(.11*)

.08

(.27**)

.25

(.30**)

.34*

(.33**)

.11

(.18**)

SATAQ (I)
.08

(.01)

.20

(.44**)

.49**

(.54**)

.29*

(.40**)

.20

(.27**)

.41*

(.41**)

RSES
-.08

(-.10)

.58**

(.23**)

.25

(.13**)

.18

(.19*)

-.05

(.03)

-.02

(-.05)

.23

(.14**)

Note :  *p<.05, **p<.01. 1=Perceived BMI; 2=EDE-Q score; 3=Drive for Thinness; 4=Body Dissatisfaction; 

5=Perfectionism; 6=Awareness; 7=Internalization. Numbers not in parentheses represent athletes and 

number in parentheses represent correlation coefficient of the non-athletes group.
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Discussion

The purpose of this study was to characterize eating behaviors and related 

measures among Korean female collegiate Taekwondo athletes and non-athletes 

and to estimate the prevalence of ED among the same populations. The hypotheses 

were that Taekwondo athletes would exhibit no differences in the disordered 

eating symptoms, perfectionism, self-esteem and also lower body dissatisfaction, 

awareness, and internalization than non-athletes as assessed by global means 

of the EDE-Q, EDI-2, SATAQ, and RSES. In fact, the results of the present study 

indicated that Taekwondo athletes had a significantly higher global EDE-Q scores, 

self-esteem, and perfectionism scores and lower body dissatisfaction, awareness, 

and internalization than non-athletes. The finding on eating disorder behaviors is 

inconsistent with Reinking and Alexander (2005) and Bachner-Melman et al. (2006) 

who reported no differences between American non-athletes and lean-sports/

non-lean sports athletes, and who revealed athletes in lean sports had higher 

perfectionism and self-esteem than non-athletes. However, the finding supports 

the results of the meta-analysis by Smolak, Levine, & Thompson (2000) and Byrne 

and Mclean (2002) who included elite athletes.  The difference in results could be 

explained by several differences such as types of measures, level of sports, sport 

types, age, and also sociocultural background.

Another hypothesis was the prevalence rate between Taekwondo athletes and 

non-athletes would not be different. The results from the four scales (EDE-Q, 

Shape concern, Weight concern, and Drive for thinness) pointed out the significant 

difference in prevalence rate for Taekwondo athletes was found on the weight 

concern scale only. The finding regarding prevalence rate was inconsistent with 

the results of Smolak, Levine, & Thompson (2000) and Bachner-Melman et al 

(2006). In this study, EDE-Q and EDI-2 were applied to measure the prevalence 

between two groups and to observe the difference in the prevalence between 

two groups. The results showed that there were statistically differences among the 

scales. Previous researches have mainly used EDI-2 or Eating Attitude Test (EAT-26; 

Garner et al, 1982).

Conclusion

Findings of this study reveal based on the data for the athletes in Table 2 that 
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approximately 12% to 33% of female collegiate Taekwondo athletes in South Korea 

already have eating disorders symptoms or at least are at risk for the psychiatric 

mental disorders related also to awareness of appearance. In addition, there 

appear to be circumstances that participation in Taekwondo as a collegiate athlete 

is associated with increased risk for eating disorders. In general, participation 

in sports provides better health and well being, but participation in Taekwondo 

as a competitive collegiate athlete can cause more problematic eating behaviors 

than non-athletes. This study can play a role as a cornerstone of eating behavior 

research of Taekwondo in Korean Athletes. But one must be cautious about 

drawing conclusions because smaller sample sizes (in of the athlete group) make 

significance more difficult to achieve. 

Even though this descriptive study presents critical findings, some findings in 

the study were not easy to compare with previous findings because there is no 

research on the female collegiate Taekwondo athletes.  So, ongoing attention to 

eating disorders behaviors for Taekwondo athletes in higher competition settings 

is needed. Future research should include various risk factors (e.g., age, gender, 

ethnicity, race, competition level, types of sports, coaches’ attitudes, beliefs, and 

behaviors as well as those of teammates, and parents), and also psychological, 

physiological, and sociocultural factors. With all of these factors, future researches 

should use multidimensional approaches to identify the risk factors, because of 

the complexity of the eating disorders. Future research must conduct with a large 

sample size so as to avoid issues such as statistical power and to meet parametric 

assumptions. However, the ultimate goal of future researches should focus on 

maximizing Taekwondo athletes’ health. 
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Effects of branched-chain amino acids supplementation 
on body composition, aerobic capacity, and isokinetic muscle strength in 

collegiate male Taekwondo athletes

Si Jeong Kim1, Joo Hee Choi2, Hyun Bae Kim3, Jong Kook Song4*

Abstract

 The purpose of the study was to analyze effect of branched-chain amino 

acids (BCAA) on body composition, bone mineral density, aerobic capacity, and 

isokinetic muscle strength in collegiate male Taekwondo athletes. 

 Twenty two collegiate male Taekwondo athletes with mean age of 19.1±

1.42 years were participated in the study. Subjects were randomly assigned two 

groups (11 for BCAA group and 11 for Placebo group). BCAA group was given two 

BCAA Nutrition bar and six Chewable tablets per day for 5 weeks. Placebo group 

consumed two Placebo Nutrition bar and six Chewable tablets per day for 5 weeks. 

Before and after BCAA supplementation anthropometric characteristics, Body 

composition parameters and whole body bone mineral density were measured. 

Aerobic capacity was assessed during incremental treadmill exercise using by a 

Modified Bruce protocol. Knee extension and flexion strength at 60°/sec and 180°/

sec were measured by Cybex NORM. 

 Significant increases could be observed of percent body fat (p<.001) and fat 

tissue (p<.001) for both BCAA and placebo group during 5 week. However, no 

difference were found for lean tissue and bone mineral density for both groups 

from pre to post test. There were also no changes in maximal heart rate and 

maximal oxygen uptake for both groups during the study period. No significant 

interaction effects of time and group could be observed for isokinetic muscle 

strength parameters at 60°/sec, and at 180°/sec but significant main effect of time 

1 Graduate School of Physical Education, Kyung Hee University, Korea
2 Ph.D., Graduate School of Physical Education, Kyung Hee University, Korea
3 Ph.D., Graduate School of Physical Education, Kyung Hee University, Korea
4 Ph.D., Graduate School of Physical Education, Kyung Hee University 
* jksong@khu.ac.kr 
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for left extension peak torque (Nm, %BW, p<0.01), extension total work done (Nm 

p<0.05, %BW p<0.01) at 60°/sec. 

 These findings indicate that although BCAA had no direct effect on body 

composition, bone mineral density, and aerobic capacity, positive effect could 

be obtained in isokinetic muscle strength in collegiate male Taekwondo athletes 

during 5 weeks. Further study has to be conducted to analyze long term effect of 

BCAA for collegiate male and female Taekwondo athletes.

Key words : branched-chain amino acids, aerobic capacity, isokinetic.

Introduction

Taekwondo (TKD) is not only one of international Olympic event but also the 

most popular martial arts. There are increasing evidence that Taekwondo with 

sparring, and kicking skills and repetition of basic techniques is an intermittent 

sport and requires players to participate in frequent shout bouts of high-

intensity exercise followed by periods of low-intensity activity (Melhim, 2001; 

World Taekwondo Federation, 2006). Moreover, Song et al. (2007) reported that 

collegiate Taekwondo athletes had significant lower body fatness and higher bone 

mineral density and better for physical fitness than those of university student. 

So far, a considerable concern has been focused on branched-chain amino acids 

(BCAA) to increase exercise performance in various sport events (Bigard et al., 

1996; Koba et al., 2007; Mourier et al., 1997). Thus, previous studies have been 

carried out to understand whether sports performance can be enhanced by a 

BCAA supplementation. They showed BCAA supplementation before and after 

exercise has beneficial effects for decreasing exercise-induced muscle damage 

and promoting muscle-protein synthesis (Greer et al., 2007; Shimomura et al., 

2004). More recently, Matsumoto et al. (2009) suggested BCAA supplementation 

may be effective to increase the endurance exercise capacity. On the other hand, 

Negro et al. (2008) demonstrated that BCAA supplementation does not enhance 

athletic performance but affects muscle recovery and the immune system. To 

make a concrete conclusion further studies have to be performed on the effects of 

BCAA supplementation on body composition and aerobic capacity in elite athletes. 

Especially, sufficient evidence are not available for these variables on the field 
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of Taekwondo studies. The purpose of the study, therefore, was to examine the 

effects of BCAA supplementation on body composition, cardio-respiratory capacity 

and isokinetic strength in male Taekwondo athletes. 

Materials and methods

The subjects participated in the study were 22 collegiate male Taekwondo 

athletes with mean age of 19.1±1.42 years. Subjects were randomly assigned two 

groups (11 for BCAA group and 11 for Placebo group). BCAA group was given 

two BCAA Nutrition bar and six Chewable tablets per day for 5 weeks. Placebo 

group consumed two Placebo Nutrition bar and six Chewable tablets per day for 5 

weeks. They all lived in university dormitory and adhered to similar diets and daily 

schedule.

Anthropometric characteristics including body weight, height, sitting height, 

eight girths (chest inspiration, expiration, upper arm, flexed upper arm, waist, 

hip, thigh, calf), two bone breadths (biepicondylar humerus and femur) and five 

skinfolds (triceps, subscapular, suprailiac, thigh, and medial calf) were measured at 

the beginning and end of the study in both groups..

Body composition parameters and whole body bone mineral density were 

also determined.  Estimates of percent body fat (%BF) were calculated based on 

measurements of fat body mass (FBM) and lean body mass (LBM) via dual x-ray 

absorptiometry (DXA scanner, DXA, Hologic QDR-4500).  

Aerobic capacity was assessed during incremental treadmill exercise using by a 

Modified Bruce protocol. 

Isokinetic strength of the knee extensors (quadriceps muscles) and flexors (hamstring 

muscles) of each leg was measured using an isokinetic dynamometer (Cybex, Model 

770 Norm). Subjects were tested at two fixed angular velocities (60̊ /s and 180̊ /s). 

Each isokinetic contraction was performed through a full range of motion, and data 

were normalized to each subject’s body weight and calculated as torque ([Newton 

meters])÷[kg])×100.  

A two-way repeated measures analysis of variance was performed to determine 

time and group interactions (SAS Enterprise 3.0). Results are expressed as mean ± 

standard deviation.  Differences were judged to be statistically different at p<0.05.
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Results

Changes of body composition parameters were shown in Table 1. Although 

there was no significant interaction effect of group and time on body composition 

variables percent body fat was significantly changed between pre and post tests 

for both group. Significant increases (p<0.001) were found from 10.1% to 11.3% 

for BCAA group and from 8.7% to 9.4% for Placebo group throughout the study. 

Neither the BCAA group nor the placebo groups demonstrated changes in lean 

tissue and lean tissue plus bone mineral content. Similar trends were also found 

for whole body bone mineral content and bone mineral density.

Table 2 provides the two-way repeated measures Anova F-values for 

cardiorespiratory endurance parameters in male Taekwondo athletes. Significant 

increase could be observed for maximal oxygen uptake in BCAA group (38.4±6.24 

ml·kg-1·min-1 to 41.1±3.39 ml·kg-1·min-1) during the test periods. On the other 

hand, maximal heart rate and exercise time were not changed significantly for both 

BCAA and Placebo groups from pre to post tests.

Table 1.  Results of two-way repeated measures ANOVA for body composition parameters and bone 
mineral density between groups during 5 weeks

BCAA group(n=11) Placebo group(n=11)
F-value

Pre Post Pre Post

%Body fat (%) 10.1±1.91 11.3±2.52 8.7±1.54 9.4±1.57
Group
Time
G×T

4.56*
16.47***

0.94

Fat tissue (kg) 7.2±2.11 8.1±2.59 6.0±1.30 6.5±1.22
Group
Time
G×T

2.86
18.76***

1.13

Lean tissue (kg) 59.5±6.22 59.4±5.69 60.2±6.63 60.4±6.81
Group
Time
G×T

0.10
0.04
0.23

Lean+ BMC (kg) 62.5±6.55 62.4±6.02 63.3±6.95 63.4±7.14
Group
Time
G×T

0.09
0.03
0.20

Whole body BMC (kg) 3.02±3.89 3.02±3.92 3.04±3.64 3.01±3.69
Group
Time
G×T

0.01
3.91
1.41

Whole  body BMD (g/cm²) 1.29±0.09 1.28±0.08 1.28±0.09 1.27±0.09
Group
Time
G×T

0.07
1.15
0.01

*p<0.05, ***p<0.001, Mean±Standard Deviation, BMC: bone mineral content, BMD: bone mineral density
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As no expected concentric and eccentric quadriceps and hamstring muscle 

strength at 60° /sec displayed significant decrease for left extension peak torque 

for both groups (BCAA: 190.0±21.15 N·m vs 171.1±21.98 N·m, placebo group: 

185.6±31.24 N·m, 169.2±30.09 N·m). Significant decrease could also be obtained 

for extension peak torque of percent body weight (p<0.01) and extension total work 

(p<0.05) and extension total work of percent body weight (p<0.01) at left for both 

groups (Table 3). In contrast, left flexion peak torque (p<0.05), left extension total 

work (p<0.05), left flexion total work of percent body weight (p<0.01) at 180̊ /sec 

were significantly increased for both groups during 5 weeks. However, significant 

decrease were found for left extension total work of percent body weight (p<0.01) 

for BCAA and Placebo groups during the study periods.

Discussion

This study has been conducted to examine the effects of BCAA on body 

composition, cardio-respiratory fitness and isokinetic muscle strength for male 

Taekwondo athletes during 5 weeks. Our study confirms that BCAA was not 

directly related to change of body composition variables in male Taekwondo 

athletes during 5 weeks. The findings of the study were supported by previous 

studies (Bigard et al., 1996). In their study they demonstrated that neither changes 

in body composition related to the ski mountaineering program nor muscular 

performance during isometric contraction was significantly affected by BCAA 

administration. On the contrary, many studies demonstrated the effects of BCAA 

Table 2.  Results of two-way repeated measures ANOVA for cardiorespiratory endurance parameters in 
male Taekwondo athletes during 5weeks

　
BCAA group(n=11) Placebo group(n=11)

F-value
Pre Post Pre Post

VO2max (ml·kg-1·min-1) 38.4±6.24 41.1±3.39 40.5±5.50 41.9±4.81
Group
Time
G×T

0.55
4.81*
0.44

HRmax (beat/min) 187.5±8.24 189.4±6.02 180.3±9.85 180.2±8.32
Group
Time
G×T

6.09*
0.09
1.81

Exercise Time (sec) 1010.0±89.40 994.6±75.95 1071.3±105.79 1067.2±61.04
Group
Time
G×T

4.73*
0.27
0.09

＊p<0.05, Mean±Standard Deviation
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Table 3.  Results of two-way repeated measures ANOVA for isokinetic muscle strength at 60°/sec 
between groups during 5weeks

　

　

BCAA group(n=11) Placebo group(n=11)
F-value

Pre Post Pre Post

Extension Peak 

Torque (Nm)

Right 189.2±34.12 173.9±30.08 177.2±35.59 176.9±34.86
Group
Time
G×T

0.11
1.97
1.84

Left 190.0±21.15 171.1±21.98 185.6±31.24 169.2±30.09
Group
Time
G×T

0.09
14.97**
0.08

Flexion Peak 

Torque(Nm)

Right 145.3±23.17 142.5±20.83 138.9±26.24 143.7±25.02
Group
Time
G×T

0.07
0.07
1.07

Left 147.8±25.39 146.7±25.79 136.3±22.56 139.8±24.40
Group
Time
G×T

0.85
0.15
0.54

Extension Peak 

Torque (%BW)

Right 273.6±41.37 248.6±35.60 258.8±53.83 253.4±41.21
Group
Time
G×T

0.09
3.38
1.39

Left 273.7±23.98 245.9±38.63 270.6±48.43 242.9±35.94
Group
Time
G×T

0.05
13.27**
0.00

Flexion Peak 

Torque (%BW)

Right 211.1±35.33 203.6±27.21 201.7±33.37 206.3±28.32
Group
Time
G×T

0.08
0.07
1.14

Left 213.1±31.29 209.5±31.36 197.9±29.17 200.6±28.11
Group
Time
G×T

1.05
0.01
0.39

Extension Total 

Work  (Nm)

Right 706.6±137.31 667.5±120.92 682.0±138.69 688.1±134.10
Group
Time
G×T

0.00
0.54
1.01

Left 721.4±95.08 661.8±111.76 700.0±111.04 662.3±138.01
Group
Time
G×T

0.06
5.40*
0.27

Flexion Total 

Work  (Nm)

Right 580.4±95.72 562.8±94.34 564.6±98.33 599.0±104.92
Group
Time
G×T

0.07
0.34
3.20

Left 584.8±99.62 582.4±108.27 540.6±97.21 553.6±94.83
Group
Time
G×T

0.79
0.20
0.43

Extension Total 

Work (%BW)

Right 1018.7±151.86 951.2±125.28 995.9±198.57 984.9±153.67
Group
Time
G×T

0.01
1.35
0.70

Left 1039.0±78.34 927.9±150.36 1016.6±125.03 949.1±159.66
Group
Time
G×T

0.00
10.09**
6.00

Flexion Total 

Work (%BW)

Right 841.7±139.46 804.6±126.29 820.3±120.53 858.0±119.00
Group
Time
G×T

0.11
0.00
2.57

Left 843.0±118.18 829.5±114.84 782.8±102.68 793.7±104.45
Group
Time
G×T

1.24
0.00
0.43

*p<0.05, ** p<0.01

Means±Standard Deviations
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Table 4.  Results of two-way repeated measures ANOVA for Isokinetic muscle strength at 180°/sec 
between groups during 5weeks

　

　

BCAA group(n=11) Placebo group(n=11)
F-value

Pre Post Pre Post

Extension Peak 

Torque (Nm)

Right 121.6±21.63 120.2±20.51 113.6±16.23 114.9±20.75
Group
Time
G×T

0.80
0.00
0.12

Left 122.6±28.30 120.7±17.83 119.1±18.74 121.6±20.48
Group
Time
G×T

0.02
0.01
0.33

Flexion Peak 

Torque (Nm)

Right 106.9±13.00 112.8±17.06 109.0±20.77 109.0±26.86
Group
Time
G×T

0.01
0.77
0.77

Left 109.1±19.35 110.2±17.37 99.0±14.25 110.6±21.70
Group
Time
G×T

0.44
4.61*
3.17

Extension Peak 

Torque (%BW)

Right 174.6±24.35 171.4±18.51 166.2±28.11 164.6±22.84
Group
Time
G×T

0.89
0.17
0.02

Left 176.3±32.46 173.3±25.40 174.3±30.39 174.9±22.78
Group
Time
G×T

0.00
0.04
0.09

Flexion Peak 

Torque (%BW)

Right 155.0±20.21 160.7±18.32 158.3±20.46 155.8±32.48
Group
Time
G×T

0.01
0.09
0.54

Left 157.2±22.53 157.7±22.59 144.4±19.96 157.7±21.94
Group
Time
G×T

0.64
2.18
1.85

Extension Total 

Work  (Nm)

Right 2258.5±380.92 2332.7±397.83 2155.5±337.67 2246.1±393.43
Group
Time
G×T

0.38
3.05
0.03

Left 2324.2±470.76 2386.3±406.40 2206.3±297.19 2304.9±337.60
Group
Time
G×T

0.39
4.84*
0.25

Flexion Total 

Work  (Nm)

Right 2071.2±188.55 2135.2±273.85 2019.4±354.94 2102.5±396.62
Group
Time
G×T

0.11
2.48
0.04

Left 2059.3±268.36 2193.2±290.35 1938.6±371.21 2135.2±341.06
Group
Time
G×T

0.47
16.96**
0.61

Extension Total 

Work (%BW)

Right 3248.2±385.33 3312.0±295.76 3138.0±416.54 3211.6±378.51
Group
Time
G×T

0.55
0.98
0.00

Left 3338.6±511.53 3401.6±447.10 3213.2±390.32 3312.5±400.98
Group
Time
G×T

0.36
2.24
0.11

Flexion Total 

Work (%BW)

Right 3001.6±332.43 3046.7±247.37 2919.4±314.69 3008.9±454.17
Group
Time
G×T

0.23
0.78
0.08

Left 2975.3±335.86 3131.9±295.12 2802.1±372.67 3053.0±314.45
Group
Time
G×T

0.99
10.73**
0.57

*p<0.05, ** p<0.01

Means±Standard Deviations
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supplementation on body composition in trained male athletes (Carlon et al., 2000; 

Mittleman et al., 1998; Mourier et al., 1997). Candeloro et al. (1995) reported that the 

physical fitness of BCAA treated subjects was improved, because of the decrease 

of O2 uptake during sustained hand grip test. Also, percent body fat and visceral 

fat were significantly decreased but fat free mass increased before and after BCAA 

intervention in male wrestlers. Moreover, after BCAA supplementation for 30 days 

(14g/day) healthy men without experience of exercise had higher fat-free mass 

compared to control group. This can be speculated that intervention periods and 

dosage of BCAA applied between studies may cause the opposite results.

More recently Matsumoto et al. (2009) reported that the V
.

O2max in the BCAA 

trial was higher than that in the placebo trial (47.1+/-5.7 vs. 45.2+/-5.0 mL/kg/

min, p<0.05). Also BCAA supplementation increased the lactate threshold during 

an incremental exercise test in trained individuals. In our findings, BCAA group 

had increased V
.

O2max and HRmax compared to the control group but it did 

not reach at the level of significance between two groups. This study found that 

the isokinetic muscle strength increased or decreased during 5 weeks of BCAA 

supplementation periods. These findings are supported by previous studies (Geer 

et al., 2007). They suggested that leg-flexion torque was higher at the 48-h time 

point after the BCAA trial. 

 

Conclusions
These findings indicate that although BCAA had no direct effect on body 

composition, and cardio-respiratory fitness, a positive effect could be obtained 

in isokinetic muscle strength in collegiate male Taekwondo athletes during 5 

weeks. Further study has to be conducted to analyze long term effect of BCAA for 

collegiate male and female Taekwondo athletes.
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Technical and tactical analysis of “Sudden Death” round 
in Taekwondo competitions using electronic body protectors

Stefanos Boutios*, Niki Tasika

Abstract

The purpose of this study is to analyze and compare the techniques and tactics 

used by high level male and female Taekwondo players (N = 86) during the sudden 

death round in Taekwondo matches. For this reason we made video analysis 

of 43 sudden death rounds from Pan European, Pan Asian and Pan American 

Championships that took place in 2008. All matches were provided by Dartfish, a 

video enhancement company and are posted on their website Taekwondo.tv. All 

techniques used by the athletes were recorded and categorized in an offensive and 

defensive scale.  

Out of the 43 winners 26 succeeded to score while the other 17 athletes 

won the match by judge’s decision for superiority. In the case of winners 

by scoring the golden point, the techniques used to score were middle 

roundhouse (14), back kick (4), push kick (3), punch (2), double kick (2) and 

front roundhouse (1) . Out of the 26 points 13 were gained by an offensive 

move and 13 by counterattack, splitting exactly in half the scoring tactic. In 

overall the winner’s combat tactic was clearly offensive by delivering in total 

96 offensive and 41 defensive techniques in contrast to 66 offensive and 41 

defensive techniques delivered by the non winners. In the case of winners 

by superiority a total of 139 offensives compared to 48 defensive techniques 

demonstrate a very aggressive fighting style of the players as well. On the 

other hand the non-winners of the contest delivered 106 offensive and 78 

defensive techniques. The main conclusion is that the middle roundhouse kick 

that dominates in TKD competitions has the biggest scoring chance in the 

* M. Sc., Department of Physical Education and Sport Science, University of Athens, Greece
  butiostefanos@hotmail.com
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sudden death round as well and the player who is more aggressive has more 

chances to win the match.  

Key words : Taekwondo, sudden death round, techniques, tactics, video-analysis

Introduction

Taekwondo is a full contact combat sport that was first introduced in the 

1988 Seoul Olympics as a demonstration sport and after the successful second 

participation in Madrid 1992 Taekwondo was represented as an official sport 

in the 2000 Sydney, 2004 Athens and 2008 Beijing Olympics. In a Taekwondo 

match the winner is declared after 3 rounds by point superiority or by K.O. 

During the years the World Taekwondo Federation, which is the governing 

body of the sport, made several changes in the competition rules in order 

to deliver more spectacular and fair games to the audiences and the athletes 

themselves. Until the Athens Olympics of 2004, in case of a tied score in the 

end of the 3rd round, the judges were to decide for the winner by superiority. 

Since the year 2005 the World Taekwondo Federation has established the 

rule of the “sudden death” round which means that in case of a tied score 

after 3 rounds, a 4th round will be acquired and the first player to score will 

win the match. In case no one scores the golden point by the end of the 4th 

round judges decide who the winner is by decision of superiority which shall 

be based on the initiative shown during the 4th round only. The initiative is 

judged by technical dominance of an opponent through aggressive match 

management, the greater number of techniques executed the use of the more 

advanced techniques both in difficulty and complexity and display of the 

better competition manner. 

For the avoidance of mistakes by the judges and the guarantee of fairness 

the WTF took one more step forward and decided to use Electronic Body 

Protectors in the continental championships of the year 2008. These chest 

protectors have been fitted with electronic sensors that tally the number 

of landed blows and even measure the power used. Through Bluetooth 

transmitter the data are transferred to the computer and the score is 

automatically announced on the scoreboard. 
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After the year 2000, the year that TKD participated in the Sydney Olympics, 

has been a rapid grow of scientific researches in this popular combat sport 

but the majority of them is investigating injuries or focuses on physiological 

aspects of the sport. Limited studies are available regarding the technical 

profiles of Taekwondo matches and in specific studies including data regarding 

the sudden death round in Taekwondo competition has not been conducted 

yet. The knowledge of potentials of certain techniques and tactics for a 

positive outcome of a match is of high importance for coaches and athletes as 

well. 

Methods
The video recordings we used for this study were obtained by the www.

dartfish.tv website operated by the company Dartfish. The information collected 

included: gender of players in each match, type and number of kicks and punches, 

techniques scored and type of win.  All the above data were defined in an 

offensive and defensive scale. The information was first documented in an excel 

file and then transferred to SPSS program (version 14.0).  

Descriptive statistics were calculated for the techniques scored, techniques 

delivered in matches ended by point, techniques delivered in matches ended 

by superiority. Analyses of variance were used to compare differences between 

winners and non winners and techniques used to score. Data were compared 

between winners and non winners and by gender.

Results

Type of win

The majority of male players 67.86% could win the golden point in contrast to 

females where less then half, 46.67% succeeded to score. (Table 1.)  

Table 1. Type of win 

 Total          by Point              by Superiority      

Male 28 (100%) 19 (67.86%) 9 (32.14%)

Female 15 (100%) 7 (46.67%) 8 (53.33%)
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Winners by point

Male athletes showed a very aggressive fighting style and succeeded to score 

a higher percentage of offensive points 57.89% in contrast to females who had a 

majority of defensive points 71.43%(Table 2).

Used techniques

Male winners had the highest percentage of offensive techniques delivered 

73.79%, in contrast to females where the non winners had 71.88% offensive 

techniques delivered. An interesting observation is that non winners used a greater 

percentage of high kicks(Table 3).

Winners by superiority

Similar fighting style and total number of techniques delivered was observed in 

male winners and non winners (Table 4.). Winners showed a higher percentage of 

offensive middle roundhouse kicks but non winners almost equal that in higher 

percentage of offensive front roundhouse kicks, thus making the decision for 

superiority a difficult task for the judges.   Female winners had a significant higher 

number and percentage of offensive techniques delivered in contrast to non 

Table 2. Techniques scored 

Male Female

Technique Offensive Defensive Offensive Defensive

Front Roundhouse 0 0 1
(14.29%) 0

Middle Roundhouse
7

(36.84%)
4

(21.06%) 0 3
(42.84%)

Push Kick
2

(10.53%) 0 1
(14.29%) 0

Back Kick
1

(5.26%) 
2

(10.53%) 0 1
(14.29%)

Axe Kick 0 0 0 0

High Roundhouse 0 0 0 0

Punch 0 1
(5.26%) 0 1

(14.29%)

Double Kick
1

(5.26%)
1

(5.26%) 0 0

Back spin kick 0 0 0 0

Total
11

(57.89%) 
8

(42.11%)
2

(28.58%)
5

(71.43%)
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Table 3. Techniques used in matches ended by point

Male Female

Winners Non Winners Winners Non winners

Technique Offensive Defensive Offensive Defensive Offensive Defensive Offensive Defensive

Front Roundhouse
16

(15.53%) 0 13
(17.33%)

3
(4%)

3
(8.82%)

1
(2.94%)

4
(12.5%) 0

Middle Roundhouse
35

(33.98%)
23

(22.33%)
22

(29.34%)
21

(28%) 
13

(38.24%)
9

(26.48%)
17

(53.13%)
4

(12.5%)

Push Kick
8

(7.77%) 0 0 0 3
(8.82%) 0 0 2

(6.25%)

Back Kick
2

(1.94%)
2

(1.94%) 0 1
(1.33%)   0 3

(8.82%) 0 1
(3.12%)

Axe Kick
2

(1.94%) 0 3
(4%)

2
(2.67%) 0 0 2

(6.25%) 0

High Roundhouse 0 0 1
(1.33%) 0 0 0 0 0

Punch
2

(1.94%)
1

(0.97%)
1

(1.33%)
4

(5.34%)
1

(2.94%)
1

(2.94%) 0 2
(6.25%)

Double Kick
11

(10.68%)
1

(0.97%)
3

(4%) 0 0 0 0 0

Back spin kick 0 0 0 1
(1.33%) 0 0 0 0

Total
76

(73.79%)
27

(26.21%)
43

(57.33%)
32

(42.67%)
20

(58.82%)           
14

(41.18%)             
23

(71.88%)
9

(28.12%)

Table 4. Techniques used in male matches ended by decision of superiority

Male Winners Non Winners

Technique Offensive Defensive Offensive Defensive

Front Roundhouse
13

(14.77%)
1

(1.14%)
20

(22.47%) 0

Middle Roundhouse
35

(39.77%)
20

(22.71%)
26

(29.21%)
18

(20.23%)

Push Kick
3

(3.41%)
1

(1.14%)
4

(4.5%)
1

(1.12%)

Back Kick
3

(3.41%)
2

(2.27%)
2

(2.25%)
4

(4.49%)

Axe Kick
4

(4.55%) 0 3
(3.37%) 0

High Roundhouse 0 1
(1.14%) 0 1

(1.12%)

Punch
1

(1.14%)
1

(1.14%) 0 0

Double Kick 0 1
(1.14%)

3
(3.37%)

7
(7.87%)

Back spin kick 0 2
(2.27%) 0 0

Total
59

(67.05%)
29

(32.95%)
58

(65.17%)
31

(34.83%)
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Table 5. Techniques used in female matches ended by decision of superiority

Female Winners Non Winners

Technique Offensive Defensive Offensive Defensive

Front Roundhouse
8

(7.48%)
1

(0.93%)
8

(8.51%)
3

(3.19%)

Middle Roundhouse
59

(55.14%)
10

(9.35%)
27

(28.72%)
33

(35.12%)

Push Kick
6

(5.61%)
1

(0.93%) 
1

(1.06%)
1

(1.06%) 

Back Kick
2

(1.87%)
4

(3.75%) 0 1
(1.06%)

Axe Kick
3

(2.8%)
1

(0.93%)
3

(3.19%) 0

High Roundhouse 6(5.61%) 0 0 1
(1.06%)

Punch
1

(0.93%)
3

(2.8%)
9

(9.58%)
6

(6.39%)

Double Kick
2

(1.87%) 0 0 1
(1.06%)

Back spin kick 0 0 0 0

Total
87

(81.31%)
20

(18.69%)
48

(51.06%)
46

(48.94%)

winners who almost equaled their offensive and defensive techniques. Regarding 

the techniques used female winners showed a significant higher preference to 

offensive middle roundhouse kicks compared to their counterparts(Table 5).

Discussion

Lee (1983) found that the roundhouse kick is the most frequently used technique 

in Taekwondo competitions and Kim (2006) proved that body roundhouse 

kick achieves the highest kicking speeds of all the types of Taekwondo kicks. 

Matsushigue et al. (2009) recorded the type of techniques used in Taekwondo 

matches and stated that the body roundhouse kick scores more frequently in 

both offensive and defensive ways. She also documented that most successful 

athletes used a lower number of techniques during the match, which comes in 

contradiction with our results.  In our study all Taekwondo body techniques 

were used and succeeded to score but as expected body roundhouse kick had 

the highest percentage of use. Kong et al. (2000) stated that the roundhouse kick 

executed by the front leg requires less time than that of the back leg and it might 

2009 덴마크 학술대회-프로시딩-책.indb   82 2009-10-08   오전 8:47:46



83The 2 nd International Symposium for Taekwondo Studies, Denmark

be more effective in fast attacks to score point during competition. In contrast the 

roundhouse kick executed by the back leg proved to generate greater momentum 

and thus being more powerful. In the sudden death round although the front leg 

was used very frequent by all athletes it succeeded to score only once, proving that 

impact power of applied techniques is of high importance. The second frequent 

technique to score was the back kick followed by the push kick, both categorized 

as powerful thrust or linear kicks, supporting the importance of kicking power. 

The punch although used very rare in competitions succeeded to score 2 golden 

points, both defensive proving to be a effective counterattack in close range if 

applied correctly. Head shots on the other hand did not gain any point at all in 

male and female but were crucial for the outcome of matches ended by superiority. 

Kazemi et al. (2006 & 2009) cited the techniques that scored in the summer 

Olympics 2000 and 2004 by defining them in an offensive and defensive scale. 

Comparing male versus female in the type of win one can see that men are more 

likely to score a point in the sudden death round. This might be due to the tactic 

used by females who competed less offensive than male players who scored a 

higher percentage of offensive points. One second reason might be that the impact 

force of techniques landed by females on the electronic body protector is not 

correlated to the sensors adjustments. 

Conclusions

This study examined 86 athletes who competed in 43 matches 4th round in 

order to fight for the golden point declaring the match winner. The findings 

suggest that athletes using higher number of techniques and apply offensive tactics 

are more likely to score in the sudden death round. Electronic body protectors 

seem to encourage athletes to fight more offensive since counterattacks, even if 

hitting the trunk, are not able to score if not powerful enough. Beside the body 

roundhouse kick, thrust kicks and punches as defense are techniques that can give 

the needed point to win the match.  
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Nine year longitudinal retrospective study of Taekwondo injuries

Mohsen Kazemi1*, Artur Chudolinski2, Matt Turgeon3, Aaron Simon3, Eric Ho3, Lianne Coombe3

Abstract

This study aims to compare coloured versus black belt Taekwondo athletes with 

regard to the type, location, and mechanism of injury sustained in competition. 

Additionally, we examined whether recent rule changes concerning increased point 

value of head shots in adult Taekwondo competition has affected injury incidence.     

This retrospective longitudinal study was a summation of 9 years of data of 

competition injury reports. The data was collected on standardized injury reports 

right after injury during competition.

Injury reports were filled out at competition and care was provided to the 

athletes.  The data analysis was performed at the Canadian Memorial Chiropractic 

College.

Participants included athletes injured during competition who sought care by 

the health care team, and for whom an injury report was filled out. The data set 

included 904 injury reports spanning 58 individual competitions over a 9 year 

period.

The three most common locations of injury were the head (19%), foot (16%), 

and thigh (9%).  The most common mechanism of injury was found to be a 

defensive kick (44%), followed by an offensive kick (35%).  The most commonly 

diagnosed injuries were contusions (36%), sprains (19%), and strains (15%).  Males 

received three times as many head injuries as females. Coloured belts had a higher 

incidence of contusions, while black belts sustained more joint irritation injuries. 

Black belts were more likely to suffer multiple injuries. Colored belts suffered more 

injuries while receiving a kick, while black belts had a larger influence of past 

1  RN, DC, FCCSS(C), FCCRS(C), Associate Professor, Clinical Education, Post Graduate  and Research 
departments, Canadian Memorial Chiropractic College, Toronto, Canada

2 HBSc, Canadian Memorial Chiropractic College, Toronto, Canada
3 Canadian Memorial Chiropractic College, Toronto, Canada
* mkazemi@cmcc.ca
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history of injury. We found no significant difference in location or type of injury 

when comparing pre versus post rule change.

The most common locations of injury are head, foot, and thigh respectively.  

Head and lower extremity injuries are areas for concern when considering 

preventative measures.  Colour belt competitors are more likely to sustain 

contusions, possibly due to more aggressive tactics and lack of control.  Those 

more likely to be injured tend to be male, and younger than 18 years.  Recent rule 

changes have no significant effect on head injuries. 

Key words : Taekwondo, martial arts, injuries, experience
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The Effect of visual noise and movement pattern 
on response time and impact force in WTF Taekwondo

Whitaker, D., Cook, D., Seeley, J. 

Abstract

This study of 6 male elite Taekwondo (TKD) athletes investigated the effects 

of pre-kick movement pattern and virtual opponent movement (visual noise) on 

response time and impact force. Basic procedures: Each subject performed 8 

kicks in each of two conditions (visual noise, no visual noise). The experimental 

apparatus consisted of a kickpad and a screen. The screen showed either a single 

life-size geometric image of a virtual opponent (no visual noise) or various 

geometric images of an opponent (visual noise). These images were interspersed 

with specific commands (“Don’t play”, “Fake”, “Play” and “Pressure”). Impact forces 

were expressed as a percentage, normalised for each subject to a baseline of 

3 initial maximum kicks. Findings: A significant difference was found between 

response times under noise and no-noise conditions (0.67±0.12s and 0.74±0.15s, 

respectively; P=0.040).  Furthermore, there was a significant difference between 

impact forces in the two conditions (“Pressure” prior to “Play”; noise, 116%; no-

noise, 105%; P=0.047). Thus visual noise decreased response time but only if the 

performer was performing “Pressure” movements prior to attacks. Conclusions: 

These findings may reflect the potentiating influence of the stimulus environment 

on the TKD player with the dynamic interaction of player and environment forming 

the basis for information acquisition. 

 

Key words : Taekwondo, visual noise, response time, impact force.

Department of Applied Science, London South Bank University, London SE1 0AA, UK
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Introduction

The style of match play that characterizes Sport Taekwondo (TKD) 

incorporates two main areas, namely stance (incorporating whole body and 

segmental movements) and kicking. The latter of these has been the focus of 

much biomechanical research in sport and this also stands true for the sport of 

Taekwondo.  Much of the significance of such research relates to the nature of 

sport TKD competition. Scoring in sport TKD places a large emphasis on kicking 

techniques, with a kick to the body scoring a single point and a kick to the head 

scoring two points (more recently this has been revised to increase the emphasis 

on kicking, particularly to the head). 

Fundamental to the delivery of accurate and powerful kicks in competition is 

the performance component of dynamic balance.  The stance of TKD players is 

often characterized by a dynamic springing motion which in turn stimulates, and in 

part, potentiates the lower leg muscles in preparation for kick execution. However, 

surprisingly the stance and more specifically the movement patterns used in pre-

kick routines, which are critical components of elite level performance, have been 

neglected by scientific study. Falco et al. (2009) have recently aimed to quantify the 

influence of distance on kick execution but did not include the ecologically valid 

component of visual noise generated by an opponent.

Human movement portrays wave-like characteristics of frequency and amplitude 

which are consequences of individual biological systems (constraints, experience, 

learned response etc.) and which determine the so-called rhythm of a movement 

or individual. In combative sports individual rhythm can be used in cue utilisation 

methods by providing opponents with distinct opportunities for attack or response. 

Conversely, the movement variation of the performer may also be used to create a 

randomly changing environment for the opponent. The aim of this ‘visual noise’ is 

to initiate a false response such as a partial motion or a ‘pause’ response. As such 

the way in which an athlete responds to this stimulus is crucial to the decision 

making process and subsequent execution of the kicking technique. 

Aims

The aims of the study are two-fold:

i)  To analyse the effect of visual noise on response time and impact profile of 

kicking in TKD.
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ii)  To analyse the effect of simple pre-kick movement routines on response time 

and impact profile of kicking in TKD.

Materials and methods

Subjects

Six elite male Dan grade players, who compete in Olympic-style WTF 

Taekwondo were used as subjects.  Subject characteristics are documented in 

Table 1. 

Table 1. Mean ± SD Subject Characteristics

Subject Category Weight (Kg) Height (m) Years of training Play Zone (m, range)

4 -58 kg 63.5 1.66 6 0.75-0.85

3 -62 kg 65.4 1.67 12 0.70-0.80

5 -62 kg 61.5 1.69 15 0.75-0.85

2 -67 kg 71.7 1.69 16 0.85-0.95

1 -72 kg 73.1 1.74 12 0.90-1.00

6 -78 kg 76 1.83 11 0.85-0.95

68.53 ± 5.85 1.71 ± 0.06 12 ± 3.52 0.70-1.00

N.B. Weight categories were based on those used by the WTF prior to the 

applied changes in July 2009.

Prior to kick performance each subject was required to position themselves at 

their optimal play zone relative to the kicking apparatus.  This zone was defined as 

the distance that each player perceived to be the most effective for kick success in 

competition (this was based on subjects’ intrinsic action-based metric as termed 

by Hristovski et al., 2006).  Once this distance was measured, markers were 

placed on the floor 5cm either side of the stated distance, this created an optimal 

bandwidth which the player was allowed to move and kick within.

In addition, subjects were requested to stand slightly to the side of the apparatus 

in an attempt to encourage the use of peripheral vision, a technique commonly 

used to detect biological motion (Thompson et al., 2007).  
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Testing procedure

The protocol required subjects to perform a dolryo-chagi using the right leg to 

the target area.  All subjects wore tight fitted shorts and performed the task bare 

foot.  Subjects were exposed to two main kicking conditions,

1. Response to a kicking stimulus with associated visual noise

2. Response to a kicking stimulus with no visual noise.

The protocol and apparatus was extremely mindful of creating a ‘dynamic’ 

environment akin to TKD.  The target area consisted of a kick pad which was 

an extension of a ‘simulated player’ construction consisting of a 6 foot screen 

mounted to a rigid frame capable of withstanding the force associated to maximal 

kicking.

 Visual noise was characterised by a back-projected geometric model akin 

to that of a human structure moving in the subject’s visual frame of reference. 

This served to represent the ‘ever-changing’ stance phase movement created 

Figure 1.  Example noise sequence incorporating text commands of Play, Don’t Play, Pressure and 
Fake
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by an opponent within TKD. A total of 24 random sequence programs were 

developed, consisting of 12 sequences developed for the noise condition whereby 

the geometric shape altered throughout the trial akin to TKD opponents and 12 

sequences were developed for the no noise condition whereby the geometric 

shape remained static.  The program sequences consisted of several commands, 

which created dynamic movement patterns associated to competitive stance phase 

movement (see Figure 1).

Subjects were required to respond to commands provided on the screen, these 

commands were “Don’t play”, “Pressure”, “Fake” and “Play” and facilitated specific 

responses from the subject.  These commands served to replicate the stance phase 

movement of a fighter in order to create a pause point within an opponent (refer 

to Table 2).

Table 2. Random commands and associated operational definitions

Command Operational Definition

Don’t Play
The subject was required to settle in quiet stance characterised by simple up-down 

movements of the body.

Pressure
The subject was required to simulate applying pressure to the opponent characterised by up-

down and forward-back movements

Fake The subject was required to use their arms and legs to fake an attacking motion.

Play
The subject was required to kick the target area and instructed to do so in a manner as if 

they were trying to score a point.

Each subject was required to perform 8 kicks per condition (visual noise and 

no visual noise) over a 2 minute period, therefore kicking a total of 16 kicks over 

two periods of 2 minutes.  A baseline measure of kick force was recorded for each 

subject prior to the random sequence. This kick was a standing back leg dolryo-

chagi and served as a normalising measure for subsequent force data. 

Data Collection and Analysis

Data specific to kick response time and impact ‘force’ were collected. Response 

time was recorded as the time from the projection of the Play command to the toe 

of the kicking leg leaving the ground (overt response). This was determined from 

a video camera sampling at 50 Hz and expressed in seconds. In this study the term 
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response was used as opposed to reaction as in a competitive TKD bout players 

are continually expecting kicks, fakes and general movement and as such do not 

truly react as they are always in a pre-activated state. 

The impact measure was extracted via an adapted kick pad. The pad had a large 

bore resilient tubing blocked at one end and at the other end was connected to 

a 3psi differential amplified compensated type pressure sensor, which used a 5V 

DC power supply unit.  This was attached to a digital converter (Pico technology), 

providing an impact measure indicative of impact force in volts.  The digital 

converter was plugged into a laptop running PicoLog data capture software, which 

illustrated force data over the 2 minute sequence. Prior to a new subject the force 

baseline was checked for any alteration that may have occurred due to changes 

in atmospheric temperature etc. In such a situation the cylinder was vented and 

calibrated at 0.302v before each sequence, this value represented the norm of the 

room.  

Once all force data had been collected, the data were inputted into an excel 

spreadsheet that contained a pre-written macro instructing any data exceeding the 

baseline by 10 percent and above to be highlighted.  This formula highlighted 8 

bandwidths of force data per condition (1 per kick), consisting of force measures 

(V) and respective times (ms).  For these 8 sets of data per condition per subject, 

mean force was calculated.  This measure was chosen due to the fact this closely 

represented the aims of TKD, to impart an impact that has the potential to displace 

an opponent.  For the purpose of this study, the force measure was standardised 

for each individual and expressed as a percentage of the mean average force of the 

3 maximum kicks (referred to as baseline measure within impact figures).

Statistical significance of each measured variable (response time and impact 

force)  was determined between conditions (noise v no noise, “Don’t Play” v 

“Pressure”) by a two-tailed T-test, with an alpha level set at 0.05. 

Results

A significantly quicker response time (P=0.04) was found between visual noise 

(0.67s±0.12s) and the no noise condition (0.74s±0.15s, Figure 2). However, pre-kick 

movement routine (‘Pressure’ and ‘Don’t Play’ commands) illustrated no significant 

difference in either condition (P=0.10, Figure 3).
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Figure 2. Mean±SD reaction time under no noise and noise conditions

Figure 3.  Mean±SD reaction time during “Don’t play” and “Pressure” pre-kick 
movements under noise and no noise conditions

Figure 4. Mean±SD force percentage under no noise and noise conditions
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No significant difference was found between mean force under noise and no 

noise conditions(P=0.93).

The largest force percentage was found after “Pressure” movements under noise 

conditions (116%) and the lowest force percentage was found after “Pressure” 

movements under no noise conditions (105.2%). No significant difference was 

found between “Don’t Play” and “Pressure” movement force production under visual 

noise conditions (P=0.09). In addition, no significant difference was found between 

average force percentage during “Don’t Play” and “Pressure” movements under no 

noise conditions (P=0.70)

Figure 5.  Mean±SD force percentage during “Don’t play” and “Pressure” pre-kick 
movements under noise and no noise conditions
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Discussion

The findings of the study indicate that noise has a significant effect on response 

time however the direction of this effect may at first appearance be somewhat 

surprising.  Response time was found to be significantly reduced in the visual 

noise condition which would seem to contradict the fact that sensory neural 

activity, required to interpret the dynamic environment, is corrupted by noise 

in turn increasing conditions of uncertainty. However, the results of this study 

support Sasaki et al. (2006) who found that noise enhanced visual signal detection 

sensitivity and in doing so caused a decrease in reaction time.  In this sense, the 

visual noise stimuli may have had a positive impact on response time owing to 

an enhancement to the subject’s sensitivity to the Play command.  This may be a 
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truer representation of response time in Sport TKD due to the constant threat of 

the opponents attack as this serves to heighten a performer’s sensitivity to detect 

a signal to play. Furthermore, elite TKD players are tuned in to identifying signals 

under visually noisy conditions and in doing so show an enhanced ability to 

perform under these circumstances.  

In explanation of these findings it may also be argued that due to the nature 

of the visual environment and the contrast between text and geometrical models 

subjects may have restricted their search strategies such that the noise is to an 

extent stabilised. In this way the changing geometrical movements may have been 

referenced as a quasi-stable stimuli and attention would be directed at the ‘novel’ 

text stimuli. However, such an explanation would lead to an expectation of no 

difference between the noise conditions. As such a more accurate explanation may 

be linked to the findings of Donk et al. (2001) in that the impact of the visual noise 

may have enhanced response due to the fact that attention tends to be captured 

by ‘newer items’ like the changing geometry of visual stimuli.  In reality it is more 

likely that a combination of restricting search strategies coupled with continual 

degrees of attraction to changing slides served to keep the players switched on 

and able to heighten response in relation to the appropriate commands.  

The study also examined the effects that simple stance phase movement has 

on reaction time and furthermore, the effects noise can have on these effects.  

No significant difference in response time was found between “Don’t Play” and 

“Pressure” pre-kick ‘movements’. Although the study aimed to try and create an 

ecologically valid test for Sport TKD the controlled nature of experimental design 

may still have impacted on the results. As such this finding may be associated to 

the fact that the subject’s movements within stance phase were externally guided 

via messages, which is fundamentally unlike TKD. Stance phase movement in TKD 

is made up of inherent movement based on past experiences, constraints, training 

schedules and situational demands (Hamill et al, 2006).  Any movement frequencies 

outside these optimal states for example, higher or lower frequencies place more 

attention on movement stability and less attention on response time (Zanone et al, 

2001).  

No significance was found for the measure of impact force relative to noise 

conditions or pre-kick movement routine. Although statistically this was the case, 

it appeared that visual noise may play some role in increasing impact force during 

pressure movements (P = 0.09) with 4 of the 6 subjects showing an increase in 
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force production. This may be related to the role expectancy and associated pre-

activation may have in kick performance. The subject is in a heightened state 

during the visual noise stimuli in expectation of the Play command and as such 

may be potentiating the neural circuitry required for a rapid (quicker response 

time) and forceful kick. However, as no muscle activity measures were taken this 

can only be speculated.

The “Don’t Play” and “Pressure” movements within stance phase had no effect 

on impact force. Upon reflection this may have been expected as in all situations 

elite TKD players are required to impact the scoring area with enough force to 

potentially displace their opponents. In this sense although pre-kick movement 

patterns may be many and varied the impact force must be very stable in order 

to score of each kick. Elite TKD players train and fight in dynamic environments 

and in doing so learn to adapt to a variety of situations in a way that will enable a 

scoring kick.

 

Conclusions (Practical implications)

i) Creating movements and attacking actions can cause enhancements in An 

opponents response times. Therefore manipulating an opponent into becoming 

dynamic could in fact heighten the responses and cue detection of the player 

facilitating the dynamics of their opponent. 

ii) Reducing visual stimuli to an opponent can reduce their response potential 

and in turn provide an opportunity for a scoring attack. As such it may be 

advantageous for a player to minimise movement activity and frequency within 

stance phase when under pressure in turn causing a decrease in an opponent’s 

subsequent response time.

iii) Functional training environments should always contain elements of visual 

noise.
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Kinematic comparison of Dorgaechagi between excellent and 
non-excellent male Taekwondo athletes

Goutam Singh Virdi, Young Jin Park, Bon Ho Koo, Sung Jin Park 

Abstract

The purpose of this study was to examine kinematic comparison of Dolgaechagi 

between excellent and non-excellent male taekwondo athletes..

8 male elite Taekwondo athletes (4 excellent & 4 non-excellent) with the mean 

Age 20.25 ± .71, Ht.177.38 ± 4.3, Wt.68.87 ± 4.4, Career 12.13 ± 2.6 respectively 

took part in this study. The purpose of this study was to compare the kinematic 

variables between two groups. 3D Video capture was done using six high speed 

IR cameras of 60 frames /s (Motion Master, Visol Inc). According to Helen Hayes 

marker 28 reflective markers were placed to different locations of the body. 

Kinematic data were digitized and analyzed using KWON 3Dxp software. 

Significant and positive correlation was found between Total Kicking Time 

and the (Initial Trunk Rotation) phase 1 time (p<0.01). There was a high positive 

relationship between total kicking timing and the displacement of support leg in X 

axis (p<0.01). The excellent groups had the peak mean angular velocity of pelvis in 

X axis (248.7 deg/s), which was higher compare to the non-excellent group (203.8 

deg/s).The excellent groups had the peak mean angular velocity of pelvis in Y axis 

(259.9 deg/s), which was higher compare to the non-excellent group (207.4 deg/s.)

These findings indicate that whole body rotation determines the speed of 

Dolgaechagi. Support leg swing towards its X axis is an important factor which 

influences the speed of Dolgaechagi.

Key words: Kinematics, Taekwondo, Dorgaechagi, Tornado kick, Turning kick.

Graduate School of Physical Educaton, Kyung Hee University, Korea
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Introduction

Taekwondo was originally developed as a fighting art in Korea and has been 

distributed all over the world. Taekwondo is a competitive game in martial arts, 

and the kicking leg is the main weapon in competition, which is the unique 

feature to taekwondo (Hong, 1997). Furthermore, it has been an official Olympic 

sport since the 2000 Sydney Olympic Games. The WTF General Assembly, the 

highest decision-making body of the world’s taekwondo governing body, has 

voted to overwhelmingly approve the proposed amendments to the WTF Rules 

and Regulations and the WTF Competition Rules to be effective from June 2009.  

Among the newly approved WTF Competition Rules was the introduction of a 

differentiation of valid points (one point for a valid punch or kick to the trunk 

protector, two points for a valid “turning kick” to the body, and three points for a 

valid kick to the head). “Turning kick” refers to a kick in which athletes’ vision is 

momentary lost. 

These amended rules have directly affected Taekwondo competition strategy of 

athletes & coaches, which eventually brings changes in competition techniques. 

Earlier Round house kick use to be one of the most common techniques for 

scoring, but recently “turning kick”, has become popular to score two points if 

delivered accurately and powerfully on the body.. Therefore, it is necessary to 

analyze the kicking techniques, which has backward turning motion to understand 

the training implications and to improve the efficiency for getting higher scores in 

competitions.

Studies have been conducted on the biomechanical analysis of Taekwondo 

kicking techniques such as front kick (Choon –Hong Lee, 2005) round house kick 

(Yugang Li, 2005), axe kick (Yeh-Jung Tsai, 2004), Side kick (Jung Hyun Lee, 2007) 

and so on. So far, there are only few studies done on the kicking techniques which 

has backward turning motion such as back kick (Chen-Lin Lee, 2008), spin whip 

kick (Y.J.Tsai, 2007) and tornado kick such as: 

Kang, Sang-Hack (2006) analyzed dolgaechagi movements of elementary 

taekwondo players reported that the centre of gravity was a little backward from 

the maximum height of the kicking foot snap. 

Lee, Sung- Cheol (1991) analyzed the angular momentum during dolgaechagi 

in taekwondo and found that leading arm and arm of the same side of leading 

leg were contributed to develop the angular momentum and form the moment of 
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touching the ground by the kicking foot as the angular momentum of leading leg 

and arm was decreased. Angular momentum was transferred to the kicking leg to 

maximize the velocity of the kicking foot. 

Kang, Sung-Chul (1996) reported that the kicking timing of Dolgaechagi was 

0.20 ± 0.02s during second takeoff to impact. After second takeoff, COG position/

height ratio was to be continuing higher till impact. Maximum velocity of thigh, 

shank, foot was increased sequentially and this showed whip like motion. Left-

right horizontal velocity of foot was high at impact. If angular momentum of trunk 

and thigh properly transferred to shank and foot till impact and knee angular 

velocity and angular momentum of shank and foot, the Dolgaechagi can be 

performed effectively. 

There is no study which compares the dynamics of Dolgaechagi among elite 

Taekwondo athletes. The purpose of this study was to conduct the kinematic 

comparison of Dolgaechagi between excellent and non-excellent male Taekwondo 

athletes.

Materials and methods

Subjects

Eight elite male Taekwondo athletes who are not suffering from any disease 

or injury were chosen as subjects from the Taekwondo sparring team of College 

of Physical Education, Kyung Hee University. All of them had been practicing 

Taekwondo for at least 10 years. In order to be considered an expert or elite 

athlete each Taekwondo players should have won, at least, a medal in a National or 

university level Taekwondo championship. 

Equipments

A three-dimensional motion analysis system was used to record the kicking 

motion, which includes Six high-speed IR cameras (60Hz), to record the motion. 

Table 1. Mean & standard deviation of age, height, weight & career of the subjects (n=8)

Age (Yrs) Height (cm) Weight (Kg) Career (Yrs) 

20.25 ± .71 177.38 ± 4.3 68.87 ± 4.4 12.13 ± 2.6

Mean±SD
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All the cameras and force plates were connected to Synch box to synchronize the 

signals. Synch box was connected to the 6 channel analogs to DV converter and 

amplifier, which was further connected to a computer. For the purpose of this 

study 28 highly visible markers were placed across different landmarks of the body 

as per Helen Hayes marker set. The 3d motion data and GRF data were analyzed 

using KWON 3D software.

Data Collection

Subjects perform a warm-up session of approximately 10 min, which involved 

footwork, execution of turning motions and Dolgaechagi kicks. For the final video 

capture of Dolgaechagi, each subject performed few trials of Dolgaechagi on the 

target held by the other partner. The best trial of the subjects selected by them 

was taken for analysis. Data was collected within two days. For the purpose of this 

study, the support leg was defined as the leg which first leaves the ground and the 

kicking leg was defined as the leg which moves towards the target for impact. 

All eight subjects’ total kicking timing was recorded and subjects were divided 

into two groups according to their total kicking timing. 4 athletes were in excellent 

group and 4 were in non-excellent group.

Data Analysis

For the statistical analysis selected data was transferred from KWON 3D 

to Microsoft Excel. T.test and Pearson r correlation coefficient analysis were 

conducted using SPSS 12 for Windows. The level of significance was set p<0.05.

For analysis, Dolgaechagi motion was broken down into four phases to make the 

events for analysis as follows:

▶  Phase 1- Initial Rotation phase: The period from initial movements till the 

take off of the support leg.

▶  Phase 2- Support Leg Swing phase: The period from the take off of support 

leg till the take off of the kicking leg.

▶  Phase 3- Airborne phase: The period between take off of the kicking leg and 

landing of the support leg.

▶  Phase 4- Kicking Phase: The period between landing of support leg and 

impact of the kicking leg.
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Results and discussion

For the development of effective skills, the timing effect is an important factor 

for competitive taekwondo Quicker the response time, the more time available 

for defense or offence strategy. Therefore, an elite athlete should posses shorter 

response time (Chang, 1997). Timing of performing Dolgaechagi is the timing 

of interval between the signal of stimulus (Initial movements) and completion of 

performance (Impact) which is the sum of the reaction and performance timing. 

Data determined that whether within the trials of one subject or between different 

subjects of same group, the kinematic curves were very similar but, there were 

differences between kicking timing of each phase between two groups.

The percentage of total kicking timing during each phase is shown in <Figure 1 

& 2>

Table 2. Mean & Standard deviation for the timing of each phase of Dolgaechagi

GROUP Total Time Phase: P1 Phase: P2 Phase: P3 Phase: P4

EX.(n=4) 0.71 ± 0.04 0.20 ± 0.03 0.32 ± 0.05 0.16 ± 0.01 0.03 ± 0.02

NON-EX(n=4) 0.85 ± 0.04 0.31 ± 0.07 0.34 ± 0.03 0.16 ± 0.01 0.04 ± 0.01

Mean±SD

Figure 1. Kicking Time Ratio of Excellent Group

Figure 2. Kicking Time Ratio of Non-Excellent Group

KTR-EXCELLENT

KTR-NON EXCELLENT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Figure 1 and 2 show the total time for phase 1 and 2 taken by excellent group 

was 73.1% whereas non-excellent group took 75.6%. The difference observed 

between phase 1 and phase 2 was 3.4%between both the groups. A higher 

percentage of total kicking time with a difference of 16.9% was observed in phase 

2 (45%) than phase 1 (28.1%). It was observed that excellent group took much 

shorter time in phase 1 than those of non-excellent group. 

Table 3 shows that there was a significant positive correlation between the 

total kicking time and phase 1 time. Subjects’ total kicking time was significantly 

affected by the time taken to complete phase 1. It is assumed that the Total kicking 

timing was influenced by the phase 1 kicking timing. Most of the athletes make 

mistakes in executing effective rotation, on which the whole Dorgaechagi depends. 

It can be a suitable advice for the trainees to consider rotation as far as the training 

for speed is concerned, so that the total kicking timing can be further shortened.

From the data of Table 4, it is noted that the displacement of support leg during 

the swing phase has significantly influenced the total kicking timing to increase 

among non-excellent group whereas excellent group’s demonstrated précised 
and controlled swing of support leg resulting the decrease of total kicking timing 

compare to the non-excellent group.

Table 4. Correlation between Total Kicking Time and the Displacement of Support Leg Toe

Displacement Displacement of Support Leg Toe

Axis X Y

Correlation with Total Timing .761** .759**

**p<0.01

Table 3. Correlation between Total Kicking Timing and Timing of Phase 1

Phases Phase:1 Phase:2 Phase:3 Phase:4

Total Kicking Time .869** .273 .062 .565

**p<0.01
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Figure 1. Pelvis Ex. Group- X Axis

Figure 2. Pelvis Non-Ex. Group - X Axis

<X-axis Angular Velocity of Pelvis - Excellent Group>

<X-axis Angular Velocity of Pelvis - NON Excellent Group>
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Angular velocity of pelvis in excellent group and Non-excellent group is shown 

in figure 1 and 2 respectively. The data showed great differences among two 

groups. The excellent groups had the peak mean angular velocity of pelvis in X 

axis (248.7 deg/s), which was higher compare to the non-excellent group (203.8 
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Figure 3. Pelvis Ex. Group - Y Axis

Figure 4. Pelvis Non-Ex. Group - Y Axis

<Y-axis Angular Velocity of Pelvis - Excellent Group>

<Y-axis Angular Velocity of Pelvis - NON Excellent Group>
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deg/s). From the graph pattern it could be seen that during the whole movement 

the peak of pelvis angular velocity in X axis was achieved before the end of 4th 

phase in the excellent group. The graph showed a uniform increase during 2nd 

and 3rd phase which includes support leg swing and airborne motion.
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Angular velocity of pelvis (Y axis) is shown in figure 3 and 4. The data showed 

that, there were differences among two groups. The excellent group’s peak mean 

angular velocity of pelvis in Y axis (259.9 deg/s), was higher than non-excellent 

group (207.4 deg/s.) In excellent group the pattern showed that pelvis angular 

velocity in Y axis was achieved in the middle of 3rd and 4th phase, when the whole 

body was in air. A dramatic increase in angular velocity was observed after the end 

of 1st phase. There was a decreased angular velocity for a short time during the 

2nd phase and then a rapid increase till the airborne phase among the excellent 

group athletes. 

Conclusions

In the present study conclusion described are as follows:

1.  Excellent group’s total kicking timing was distributed as 28.1% for Initial Trunk 

Rotation phase, 45 % for Support Leg swing phase, 22.2% for Airborne phase 

and 4.7% for Kicking phase. Whereas, Non-excellent group’s total kicking 

timing was distributed as 36.1% for Initial Trunk Rotation phase, 39.5 % for 

Support Leg swing phase, 19.3% for Airborne phase and 5.1% for Kicking 

phase. It is reported that excellent group had much shorter phase 1 & 2 in the 

performance of Dolgaechagi compare to non-excellent group.

2.  There was a significant positive relation found between initial trunk rotation 

(Phase: 1) and the total kicking timing .869** (p<0.01).  Initial trunk rotation 

was found to have a direct positive correlation with total kicking timing. 

Excellent group’s total kicking timing was significantly affected by the initial 

trunk rotation time. Hence, it is assumed that the techniques of rotation 

should be accurate and faster for the accuracy and speed of Dolgaechagi.

3.  There was a high positive relationship between total kicking timing and the 

displacement of support leg in X axis. .761** (p<0.01). In this case, it can be 

interpreted that the support leg swing is one of the most important factors 

which affect the performance of Dolgaechagi in Taekwondo. Support leg 

displacement at X axis should be optimum to make Dolgaechagi more 

accurate and fast.

4.  The excellent groups had the peak mean angular velocity of pelvis in X axis 

(248.7 deg/s), which was higher compare to the non-excellent group (203.8 

deg/s). The excellent groups had the peak mean angular velocity of pelvis in Y 
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axis (259.9 deg/s), which was higher compare to the non-excellent group (207.4 

deg/s).

5.  More research is required to understand the mechanics of Dolgaechagi in 

Taekwondo.
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Cerebral concussions in adult Taekwondo-in : 
Mechanisms and risk factors

Willy Pieter 

Abstract

To assess the risk factors and mechanisms of cerebral concussions in 

taekwondo-in.

 A review from prospective studies on cerebral concussions incurred at 

taekwondo competitions was conducted. Based on the available data, overall 

injury rates per 1,000 athlete-exposures (A-E) were calculated as well as their 95% 

confidence intervals (95% CI). Relative risk was subsequently estimated based on 

the risk factors suggested in the literature.  

Injury rates in men ranged from 0.98/1,000 A-E (95% CI: 0.94-2.90/1,000 A-E) to 

55.15/1,000 A-E (95% CI: 27.24-83.06/1,000 A-E). In women, the rates ranged from 

2.42/1,000 A-E (95% CI: 0.04-4.80/1,000 A-E) to 49.30/1,000 A-E (95% CI: 12.78-

85.82/1,000 A-E). Men were at a higher risk of incurring a cerebral concussion: 

RR=1.9 (95% CI: 1.1-3.4, p=0.020). The roundhouse kick was the most often 

reported mechanism of injury: 53.3-75.0% in men and 40.0-42.9% in women. 

Collapsed over gender, injury rates for cerebral concussions in taekwondo 

competition ranged from 1.0 to 55.2/1,000 A-E. Preventive measures are suggested 

to include better training of referees to enable them to recognize potential signs of 

concussions earlier and ensuring that qualified medical personnel are available on-

site to diagnose the injury.

Key words : Concussion, risk factor, mechanism
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Introduction

Cerebral concussions have been reported to be a frequent occurrence in 

taekwondo competition.  In fact, the House of Representatives of the Congress of 

the United States of America, in a letter to the United States Olympic Committee, 

as well as the United States Senate expressed concern about the rule of 3 points 

for a knock-out in Olympic taekwondo (Jeffords, 2004; Waxman and Jackson, 

2004). Zemper and Pieter (1989) revealed that male taekwondo-in (taekwondo 

athletes) incurred 4.72 concussions per 1,000 athlete-exposures (A-E) (95% CI: 

4.53–13.97) and their female colleagues, 4.51/1,000 A.E (95% CI: 4.32–13.34). Koh 

and Watkinson (2002a) reported that the rate for head blows was 213.24/1,000 

A-E and 387.32/1,000 A-E for men and women, respectively. The injury rates for 

cerebral concussions were 55.15/1,000 A-E (95% CI=27.24–83.06) and 49.30/1,000 

A-E (95% CI=12.78–85.82) for men and women, respectively. Zemper and Pieter 

(1994) estimated that there was about one concussion for every 100 junior and 

senior competitors combined.

Mechanisms leading to cerebral concussions include the roundhouse kick (42.9% 

of all kicks for both men and women), followed by the axe kick (28.6% in both 

genders) (Koh and Watkinson, 2002a). Earlier this year, a death in Singapore was 

reported as a result of a kick to the head and neck region (Quek, 2009). In view 

of the importance of more insight into cerebral concussions in taekwondo, the 

purpose of the current study was to review the incidence of cerebral concussions 

in competition taekwondo as well as risk factors and mechanisms that have been 

reported in the literature.

Materials and methods

A review from prospective studies on cerebral concussions incurred at 

taekwondo competitions was conducted. Based on the available data, overall 

injury rates per 1,000 athlete-exposures (A-E) were calculated as well as their 95% 

confidence intervals (95% CI). Relative risk was subsequently estimated based on 

the risk factors suggested in the literature.
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Results

Table 1 displays a summary of the cerebral concussions reported in the 

literature. It is estimated that based on current evidence, the incidence of 

cerebral concussions in taekwondo competition is more than three times as 

high as that found in American football (Zemper and Pieter, 1994). However, that 

assertion stems from questionnaire-based assessments of concussions. A more 

comprehensive method of assessing cerebral concussions that also includes video 

recordings and interviews (Koh and Watkinson, 2002a), may put the injury rate 

even higher compared to American football.

In summary, injury rates for cerebral concussions in men ranged from 0.98/1,000 

A-E (95% CI: 0.94-2.90/1,000 A-E, CLR=3.09) to 55.15/1,000 A-E (95% CI: 27.24-

83.06/1,000 A-E, CLR=3.05). In women, the rates ranged from 2.42/1,000 A-E (95% 

CI: 0.04-4.80/1,000 A-E, CLR=120) to 49.30/1,000 A-E (95% CI: 12.78-85.82/1,000 

A-E, CLR=6.72). Based on the current literature, men sustained significantly 

more cerebral concussions than women: 9.40/1,000 A-E (95% CI: 7.06-11.74) vs. 

4.56/1,000 A-E (95% CI: 2.62-6.50). However, caution is warranted, for the estimate 

for the men is more precise (CLR=1.66) compared to that of the women (CLR=2.48). 

Men were also at a higher risk of incurring a cerebral concussion: RR=1.9 (95% 

CI: 1.1-3.4, p=0.020; CLR=3.1) and they sustained the higher grades of concussion 

Table 1.  Distribution of injury rates per 1,000 athlete-exposures (95% CI) for cerebral concussions 
(Pieter, 2009)

Study Males Females

Zemper and Pieter (1989) 4.72 (4.53-13.97) 4.51 (4.32-13.34)

Pieter and Lufting (1991) 15.27 (4.69-25.85) 3.23 (3.09-9.55)

Pieter et al. (1995) 15.50 (0.31-30.69) 8.77 (8.42-25.96)

Pieter et al. (1998) 12.82 (12.31-37.95) -- (--)

Pieter and Zemper (1998) 7.04 (4.22-9.86) 2.42 (0.04-4.80)

Koh et al. (2001) 10.07 (6.04-26.18) 4.47 (2.10-11.04)

Beis et al. (2001) 0.98 (0.94-2.90) -- (--)

Koh and Watkinson (2002a) 55.15 (27.24-83.06) 49.30 (12.78-85.82)

Kazemi and Pieter (2004) 6.85 (0.90-14.60) -- (--)
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(Pieter and Zemper, 1998; Zemper and Pieter, 1994).

The roundhouse kick was the most often reported mechanism of head injury: 

53.3-75.0% in men and 40.0-42.9% in women. The techniques involved in head 

blows with no subsequent concussion were the roundhouse kick (51.2% of all 

techniques in men and 40.9% in women) and axe kick (41.5% of total techniques 

in men and 56.8% in women) (Koh and Watkinson, 2002a). When the head blows 

resulted in cerebral concussions, it was the roundhouse kick that was involved 

most often (53.3% in men and 42.9% in women), followed by the axe kick (26.7 for 

men and 28.6% in women) (Koh and Watkinson, 2002a). Collapsed over gender, 

head blows with concussions were the result of roundhouse kicks in 48.7%-76.3% 

of all cases. The axe kick was involved in concussions 15.8%-39.6% (Pieter, 2009). 

In terms of exposure, although the point estimate for the roundhouse kick being 

involved in concussions was higher (9.01/1,000 A-E, 95%CI: 4.73-13.30, CLR=2.81) 

compared to the axe kick (3.18/1,000 A-E, 95%CI: 0.63-5.73, CLR=9.10), this 

difference was not significant. However, the roundhouse kick more often led to a 

concussion compared to “other” kicks, i.e., other than the axe kick (2.15/1,000 A-E, 

95%CI: 0.17-4.47, CLR=26.29).

Koh and Watkinson (2002a) revealed that when a concussion ensued after a 

head blow, the men were either in the closed or open stance (35.7% each), while 

the women were mostly in the closed stance (71.4%). When head blows were 

followed by a concussion, they were mainly directed at the side of the head: 35.7% 

in the men and 85.7% in the women. The men were also concussed by blows to 

the center of the face and lower jaw: 28.6% each.

Discussion

The consensus statement following the 2nd International Conference on 

Concussion in Sport came forward with a new classification of cerebral concussions 

in sport (McCrory et al., 2005), according to which most traumatic brain injuries in 

taekwondo would be classified as so-called simple concussions or a head injury 

“that progressively resolves without complication over 7–10 days” (McCrory et al., 

2005, p. 197). Only for complex concussions, which, among other things, include 

mild traumatic brain injury with persistent symptoms, loss of consciousness for 

more than one minute, or prolonged cognitive impairment is neuropsychological 

assessment indicated (McCrory et al., 2005). This would be especially relevant 
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for male taekwondo-in, since, as alluded to above, they were found to incur the 

higher grade cerebral concussions (Pieter and Zemper, 1998; Zemper and Pieter, 

(1994). 

In relation to neuropsychological sequelae of cerebral concussions, Barth et 

al. (2001) suggested an acceleration-deceleration model to better understand the 

impact on the brain and possible cognitive damage as a result. The model also 

applies to taekwondo, especially when taking into account the aforementioned 

injury mechanisms, since both rotational (roundhouse and spinning hook kicks) 

and linear (axe kick) acceleration-deceleration forces have been implicated in 

cerebral concussions (see Results). Rotational impact, if severe enough, will create 

a torque of the head that could lead to acceleration of the brain more rapidly than 

as a result of a linear impact (Barth et al., 2001). 

Rotational techniques, such as the roundhouse and spinning hook kicks, are 

suggested to lead to higher head accelerations (Schwartz et al., 1986; Whiting et al., 

1988) and subsequent cerebral concussions (Lampert and Hardman, 1984). About 

48.5% of all techniques involved in head blows at the 1999 world championships 

were rotational kicks (Koh and Watkinson, 2002b), while 63.6% of all head blows 

resulting in concussion were the result of rotational kicks at the 2001 Canadian 

national championships (Koh and Watkinson, 2002a).

The average velocity of swing kicks, such as the roundhouse and spinning 

roundhouse kicks, was 80% greater than so-called thrust kicks, like the side 

kick (Serina and Lieu, 1991). Serina and Lieu (1991) also indicated that kicks with 

an initial spin, e.g., the spinning roundhouse or spinning hook kick, will have a 

greater chance of causing injuries with injury potential strongly related to kick 

velocity (Chuang and Lieu, 1992). 

Velocities of 8 m/s were suggested to lead to peak accelerations of the head of 

260 G, provided there is no deflection (Whiting et al., 1988). Female taekwondo-

in recorded roundhouse kick velocities of around 11.0-13.3 m/s and those of males 

ranged between 15.9-22.9 m/s (Boey and Xie, 2005; Pieter and Kim, 2004; Pieter 

and Pieter, 1995; Serina and Lieu, 1991; Sung et al., 1987), Research on helmet-to-

helmet collisions for the National Football League (NFL) showed that an impact 

velocity of 11.2 m/s led to acceleration of about 130 G, which caused cerebral 

concussions leading to time loss of more than 7 days (Pellman et al., 2006).

Linear impact may result from the axe kick, which was also implicated in 

concussions (Koh and Watkinson, 2002a). The injury potential of the axe kick 
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is suggested to depend on the execution of the kick. In the classical version of 

the kick, the leg is kept straight in both the upswing and downswing phases, 

which may lead to injury (Bercades and Pieter, 2006). Pieter and Zemper (1997) 

revealeded that cervical hyperextension may occur as a result of the axe kick, 

which may lead to cervical spine injuries.

Korean elite male taekwondo-in recorded a maximal foot velocity of 11.3 m/s for 

the back leg axe kick (Sung et al., 1987), which is faster than the 8 m/s suggested 

by Whiting et al. (1988). On the other hand, the modified axe kick was reported 

to yield a velocity of 5.55 m/s versus 4.70 m/s for the classical version (Tsai and 

Huang, 1998). However, the impact velocity on target was 7.74 m/s for the classical 

axe kick compared to 5.97 m/s for the modified version, thereby confirming the 

assertion by Bercades and Pieter (2006) regarding the injury potential of the 

classical axe kick. Spanish research has revealed that the velocity of the classical 

axe kick during the downswing was 12.44 m/s (Balius et al., 1993). 

Conclusions

Collapsed over gender, injury rates for cerebral concussions in taekwondo 

competition ranged from 0.98 to 55.15/1,000 A-E. Preventive measures are 

suggested to include better training of referees to enable them to recognize 

potential signs of concussions earlier and ensuring that qualified medical personnel 

are available on-site to diagnose the injury. In addition to accelerations, future 

research should also include computer models to estimate brain response in terms 

of strain rate and the product of strain and strain rate (Zhang et al., 2003).
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Effects of competition Taekwondo-related concussion 
safety education on coaches’ decision making 

about the concussed athletes’ return to matches

Jae Ok Koh* 

Abstract

To investigate the understanding of Taekwondo-related concussion among 

coaches and to analyze the effects of safety education on Taekwondo-related 

concussion on coaches’ decision making about whether the concussed athletes 

should complete the remaining matches or not. 

A total of 59 coaches participated in this study.  Data were collected with two 

simple check-off forms (true/false for the 1st form and 1(give-up matches) to 

4(complete remaining matches) Likert scale for 2nd) before and after the safety 

education. The questionnaires and the safety education session were administered 

at coaches’ meetings. Paired t-test was performed to analyze significant differences 

between the safety education and coaches’ decision making. 

After the safety education, the mean scores of understanding of Taekwondo-

related concussion were improved (before 13.6, after 17.8 out of 20). After the 

intervention of safety education, the outcome of coaches’ decision making showed 

positive effects(before 16.3 which means complete the rest of matches; after 11.1 

which means give-up the rest of matches due to athletes’ safety).  Also, there were 

significant differences between the mean score of understanding of Taekwondo-

related concussion and the coaches’ decision making (p=.00). 

The intervention of safety education showed positive effects on both the 

understanding of Taekwondo-related concussion and coaches’ decision making 

on whether the concussed athletes should complete the remaining matches or 

not. To prevent potential serious outcomes which are related with concussion 

in competition Taekwondo, continuing Taekwondo-related concussion safety 
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education programs are recommended to Taekwondo coaches, athletes, referees, 

and parents. 

Key words : Taekwondo-related concussion, coaches, safety education, 

concussion, competition Taekwondo

 

Introduction

The occurrence of concussion is often observed in both contact and non 

contact sports. Competition Taekwondo is a full contact sparring that allows 

physical contacts from the head/face/neck (i.e., head region) to the torso regions 

by various kicking techniques. As a result, the possibility of sustaining muscular-

skeletal injuries and head blows that lead a concussion are latent in competition 

Taekwondo. Recently, there are growing concerns with respect to concussion, 

because concussions may cause memory problems, depression, increased risk of 

recurrent concussion and their effects may be cumulative (De Beaumont, et al, 

2007; Iverson, et al, 2004; Guskiewicz, et al., 2007; Guskiewicz, et al., 2003).

Both an epidemiological study and a systematic review study on an incidence 

of competition Taekwondo-related concussion showed that the incidence of 

concussion was 50 and from 5.1 to 15.5 per 1,000 athlete exposes, respectively 

(Koh & Cassidy, 2004; Koh, Cassidy, & Watkinson, 2003). One of the possible 

reasons for a high incidence of concussion in competition Taekwondo is that the 

head region is a major score region which can be achieved up to 4-points by a 

single execution of kicking skill (2009 local competition rules and regulations 

by Korea Taekwondo Association). In contrast, the score for the torso areas can 

be obtained from 1 to 3-points depended on kicking skills. Ironically, coaches, 

referees, athletes, parents, and official personnel of governing bodies may not 

aware of such a high incidence of concussion in competition Taekwondo. The 

author’s previous study showed that 65% of coaches did not aware of the high 

incidence of concussion in competition Taekwondo (Koh, 2008). One possibility 

to explain such a result is that the head blows in competition Taekwondo are too 

common to get a special attention as a potential risk factor for incurring injury in 

competition Taekwondo. Other alternatives to explain a lack of awareness of high 

incidence of concussion in competition Taekwondo is due to some misconceptions 
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regarding a concussion. One of the misconceptions about the concussion is 

what a concussion is or how it occurs. According to Koh’s research (2008) on 

the knowledge of Taekwondo-related concussion, 32% coaches thought that a 

concussion occurs only when a person is loss of consciousness which case is not 

commonly happen during Taekwondo matches.

In competition Taekwondo, one of the coach’s responsibilities is a decision 

making about various matters. For instance, an athlete who sprained his/her ankle 

during competition, then a coach may decide not to play the rest of matches. 

However, if an injury is not a visible injury such as concussion or the coach who 

did not recognize what is concussion, the concussed athlete may be likely to 

continue playing the rest of matches. As a result of this, the concussed athlete will 

be at increased risk to get multiple concussions in one game. A lack of knowledge 

of concussions could therefore be one of the main obstacles to concussion 

prevention in competition Taekwondo. To prevent such an unwanted possible 

serious incident, especially the coaches who have an authority of decision-making 

in the injury situation (i.e., medical decisions) need to update the latest information 

on Taekwondo-related concussion. As well, the research on the effects of 

Taekwondo-related concussion safety education is necessary. However, the studies 

on these subjects are very limited up to date. 

Therefore, the purpose of this study was to investigate the understanding of 

Taekwondo-related concussion among Taekwondo coaches before and after the 

intervention of safety education and to analyze the effects of Taekwondo-related 

concussion safety education on coaches’ decisions made in hypothetical athletic 

situation involving competition Taekwondo matches and concussed athletes.

Materials and methods

Participants and definition of concussion

Coaches who are responsible for full contact sparring sessions of Taekwondo 

(or competition Taekwondo) and have coaching experiences at the competition 

sites in the past or at present including all levels of the sport were qualified as a 

participant for this study. Data were collected during the Taekwondo tournament 

(at the 36th Korea middle and high school Taekwondo Championships on April 29 

to May 9, 2009 (the data collection day was on May 4th, 2009), in Mokpo; South 

Korea. A total of 59 coaches (48 males and 11 females) participated in this study. 
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A revised consensus definition of concussion and other related information were 

applied for this study (McCrory, et al., 2005; McCrory, et al., 2009).

General description of data collection

Figure 1 shows the procedures for overall data collection. This consisted of 2 

separate tasks: (1) before and (2) after the intervention of safety education session, 

collection of general information for all participants, the understanding of Taekwondo-

related concussion, and coaches’ decision making on whether a concussed athlete 

should complete the remaining matches or not. All completed questionnaires were 

screened by the research staff to ensure completeness. Overall the intervention of 

safety education session took 30 minutes. Contents of the safety education session on 

Taekwondo-related concussion were included as follows: definition of concussion, 

mechanism of injury, signs and symptoms, incidence of sports-related concussion, 

functions of head-gear use, post concussion management (McCrory, et al., 2005; 

McCrory, et al., 2009). The questionnaires and the safety education session were 

administered at the coaches’ meeting at the end of game days.

Before 

intervetion 

Intervention 

(30minutes)

After 

intervention

·Consent form and general information data-1st part

·Understanding of Taekwondo-related concussion data collection(true/false)-2nd part

·Coaches’ decision making dada collection(1-4 Likert scale)-3rd part

·Safety education session on Taekwondo-related concussion for 30minutes:

·by visual meteriales(slides and video) and oral presentation

·Understanding of Taekwondo-related concussion data collection-2nd part

·Coaches’ decision making dada collection-3rd part

Figure1.  Research procedures

Questionnaire instrument

The Questionnaire was divided into 3 major parts: the 1st part contained 
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demographic data, winning record of the team, and past history of concussion 

for coaches during their past competitions and athletes in last 12 months; the 2nd 

part contained the concussion-related information that was developed by the 

author (Koh, 2008) to assess Taekwondo-related concussion knowledge for the 

Taekwondo instructors: a total of 20 items comprising definition of concussion, 

mechanism of injury, signs and symptoms, incidence of sports-related concussion, 

recognition of concussion, functions of head-gear use, post concussion 

management; and the 3rd part contained coaches’ decision making on whether a 

concussed athlete should complete the remaining matches or not. The 3rd part (i.e., 

coaches’ decisions made in hypothetical athletic situation involving competition 

Taekwondo matches and concussed athletes) divided into 6 different situations: 

all athletes assumed concussed but did not experienced loss of consciousness 

with (1) losing game and with having signs and symptoms and (2) do not have 

signs and symptoms; (3) leading game and with having signs and symptoms and 

(4) do not have signs and symptoms; and (5) experienced loss of consciousness 

for 5 seconds during a practice session right before the game day and with having 

signs and symptoms and (6) do not have signs and symptoms. For this 3rd part, 

a pilot study was carried out to assess item construction, comprehension, ease 

of completion, and internal validity using a small group of university Taekwondo 

athletes (Cronbach’s alpha = 0.82).

Procedure

Tournament director was first contacted and informed about the nature of 

the study and was asked if the surveys and safety education session could be 

administered to coaches. Once permission was obtained from the director, coaches 

were approached with a description of the study and were asked to participate. 

All participants were informed that participation was voluntary and were assured 

anonymity and confidentiality of their responses prior to the intervention of safety 

education session in writing and orally. Completion of the questionnaire was 

assumed to be acknowledgment of consent. Completion of the questionnaires took 

approximately 20 minutes and the intervention of safety education session took 

30 minutes. This study was not approved by the University’s Institutional Review 

Board because the establishment of Institutional Review Board is under way.
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Statistical analyses

To estimate the raw score of the understanding of Taekwondo-related 

concussion (i.e., the 2nd part of questionnaire), the 2 questionnaires (before 

and after) were marked by research staff. Each questionnaire was marked on a 

maximum scale of 20 points (for the correct answer gives 1 point and wrong 

answer gives 0 point). The type of these questionnaires was simple check-off 

forms (i.e., true and false type). The 3rd part of the questionnaire on coaches’ 

decision making was a simple check-off form which applied Likert scale of 1 to 

4 (i.e., 1: give-up matches, 2: consider give-up matches, 3: consider completing 

matches, and 4: complete matches). After a completion of marking process, 

each item of the questionnaires and coaches’ decision making parts were 

coded. Descriptive statistics were calculated for all questionnaires. Paired t-test 

was applied to determine differences in the mean scores of understanding of 

Taekwondo-related concussion between before and after the intervention of 

safety education. Differences in the coaches’ decision making by the intervention 

of safety education were also tested by paired-t test. All analyses were performed 

with alpha level at less than or equal to 0.05. 

Results

A total of 59 coaches ranged in age from 22 to 43years. A summary of the 

participants’ mean age, years of competition, and years of competition coaching 

in Taekwondo is presented in Table 1. Forty seven (~80%) of 59 coaches had a 

bachelor’s degree (4 years university). The rest of 12 coaches have either 2 years 

college or high school diploma. Thirty nine (~66%) of 59 coaches were married. 

Descriptive data for the correct answers on the understanding of Taekwondo-

related concussion for all questions before and after the safety education is 

Table 1. Summary of Means(SDs) of Age, Competing Years, and Competing Coaching Years

Males (n = 48) Females (n = 11) Total (n = 59)

Age (years) 35.58 (5.01) 27.82 (6.14) 34.14 (6.01)

Competing years 10.64 (4.27) 9.54 (4.80 ) 10.44 (4.35)

Competing coaching years 8.29 (5.19 ) 3.29 (2.58) 7.35 (5.18)
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provided in Table 2. After the safety education, the mean scores of understanding 

of Taekwondo-related concussion were improved from 13.6 to 17.8 out of 20 

scores. Of 59 coaches, 28 (~48%) coaches and 15 (~25%) coaches recorded 

below the mean score of understanding of Taekwondo-related concussion 

before and after the intervention, respectively. Before the safety education, the 

Table 2.  Responses on Understanding Taekwondo-related Concussion Questions before and after the 
Safety Education (correct answer, % of Respondents)

20 Questions* Before After

1. Definition of concussion-D1 54(91.5) 57(96.6)

2. Mechanism of concussion-M1 20(33.9) 49(83.1)

3. Mechanism of concussion-M2 22(37.3) 57(96.6)

4. Loss of consciousness-S4 38(64.4) 53(89.8)

5. Definition of concussion-D2 51(86.4) 57(96.6)

6. Signs & symptoms-S1 53(89.8) 59(100.0)

7. Signs & symptoms-S2 55(93.2) 58(98.3)

8. Signs & symptoms-S3 52(88.1) 56(94.9)

9. Incidence of concussion-I1 49(83.1) 53(89.8)

10. Incidence of sports-related concussion-I2 53(89.8) 59(100.0)

11. Mechanism of Taekwondo-related concussion-MT1 28(47.5) 45(76.3)

12. Incidence of Taekwondo-related concussion-I3 17(28.8) 46(78.0)

13. Scenario with concussion occurrence-SR1 45(76.3) 58(98.3)

14. Scenario with concussion occurrence-SR2 49(83.1) 56(94.9)

15. Concussion occurrence at Taekwondo studios -I4 52(88.1) 54(91.5)

16. Prevention for concussions by head-gear-H1 11(18.6) 50(84.7)

17. Scenario with prevention for concussions by wearing head-gear-H2 2(3.4) 23(39.0)

18. Return to sports on the same day after loss of consciousness-PM1 53(89.8) 54(91.5)

19. Concussion management-PM2 40(67.8) 54(91.5)

20. Referral to hospital after loss of consciousness-PM3 56(94.9) 52(88.1)

*  All questions (20) were simplified: D-definition of concussion; M-mechanism of injury; S-signs & symptoms; 

I-incidence of concussion; MT-mechanism of Taekwondo-related concussion; SR-scenario with recognition of 

concussion; H-headgear; PM-post concussion management

2009 덴마크 학술대회-프로시딩-책.indb   124 2009-10-08   오전 8:47:51



125The 2 nd International Symposium for Taekwondo Studies, Denmark

best understanding items were the concussion management on referral to the 

hospital after loss of consciousness (~95% correct answer for #20) and a general 

definition of concussion (~92% correct answer for #1) (Table 2). Post the safety 

education, the understanding of common signs and symptoms of the concussion 

such as headache, amnesia, dizziness, vomiting, and nausea and an incidence of 

sports-related concussion were remarkably improved (from 89.9% to 100% correct 

answers for both #6 and #10, Table 2). On the other hand, the least understanding 

subject of 20 items was that the concussion can be prevented by a head-gear 

which made of a soft plastic foam material that currently using by all Taekwondo 

athletes before the safety education (3.4% correct answer for #16 and 18.6% 

correct answer for #17). The misconceptions of these items was also cleared (84.7% 

correct answer for #16; 39% correct answer for #17) after the safety education, but 

not all participants (Table 2). Additionally, when the mean scores of understanding 

of Taekwondo-related concussion were tested by paired-t test, there was a 

significant difference between the mean scores (SD = 2.45, t = 13.23, p = 0.00). 

Table 3 shows descriptive data for the responses of scenarios on coaches’ 

decision making about whether a concussed athlete should complete the rest of 

matches or not before and after the safety education. After the safety education, 

the outcome of coaches’ decision making showed a positive tendency from 16.3 to 

11.1 (16.3 which means a concussed athlete should complete the rest of matches; 

Table 3.  Responses of scenarios on coaches’ decision making about concussed athletes’ return to 
matches before and after the safety education (SDs)

6 Scenarios Before* After*

I-1. Concussed, no LOS**, have signs & symptoms, losing games 2.25(0.75) 1.54(0.70)

I-2. Concussed, no LOS, not have signs & symptoms, losing games 3.38(0.66) 2.16(0.91)

II-3. Concussed, no LOS, have signs & symptoms, leading games 2.57(0.85) 1.69(0.67)

II-4. Concussed, no LOS, not have signs & symptoms, leading games 3.45(0.56) 2.16(0.91)

III-5.  Concussed during practice, LOS for 5 seconds, not have signs & symptoms, 
game day is right next day. 2.55(1.07) 1.86(0.77)

III-6.  Concussed during practice, LOS for 5 seconds, have signs & symptoms, game 
day is right next day. 2.03(0.85) 1.66(0.73)

*  1-give-up matches; 2-consider give-up matches; 3-consider complete matches; and 4-complete matches.  

** LOS: loss of consciousness
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11.1 which means give-up the rest of matches due to athletes’ safety). On the other 

side, if the concussed athlete who did not show signs and symptoms of concussion 

regardless of losing or leading games, the tendency of coaches’ decision making 

was that the athlete should keep playing the rest of rounds before the safety 

education. Also, this trend was altered positively after the intervention (Table 3). 

In addition, paired t-test verified that there was a significant difference between 

the mean scores of coaches’ decision making before and after the intervention of 

safety education (SD= 4.46, t = 8.9, p = 0.00).

Discussion

The present study is significant in terms of identifying the improvement of 

understanding on Taekwondo-related concussion by one time intervention of 

safety education for Taekwondo coaches. In addition, the coaches’ attitudes of 

decision making about a concussed athlete who should continuously competing 

the rest of bouts or not were positively influenced by one time brief safety 

education. Although the study scenarios were hypothetical athletic situations, a 

majority of the coaches’ thoughts was changed into the care of athletes’ safety. 

This information may be valuable for implementing the safety education program 

related to concussion in Taekwondo and other contact sports. To enhance 

effectiveness of the safety education program related to concussion in sports, the 

contents of safety education program should include general information about 

the sports specific application which stimulates sports specific audiences’ interests 

and motivations. Besides, the results of this study are perhaps very helpful for 

conducting revisions of the future competition rules and regulations regarding the 

head blows that result in a possible concussion in terms of ensuring a safe sporting 

environment (i.e., once an athlete receives a head blow, the suspected concussed 

athlete should be disqualified from matches by the referee stop contest regardless 

of game scores).

Before the safety education, the mean score of the knowledge of Taekwondo-

related concussion was relatively limited (13.6). The author’s previous research 

on the Taekwondo instructor’s knowledge on Taekwondo-related concussion 

found in a similar result (13.2) (Koh, 2008). The reason for these findings is 

that the opportunities of safety education were limited as the author pointed 

out in the previous research. Contrast to the present study results (before 
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the safety education), one study showed that the high school football head 

coaches’ understanding of concussion were significantly more knowledgeable 

than the general public due to learning information from coaching associations 

and conferences (Guilmette, Malia, & McQuiggan, 2007). The present research 

verified for this point by an implementation of safety education which contributed 

improvement of concussion knowledge. As well, Gianotti and Hume (2007) found 

that there were cost benefits and concussion reduction by a concussion educational 

program.

Although coaches’ positive attitudes on decision making regarding concussed 

athletes were influenced by the safety education, not all coaches’ attitudes were 

changed into discontinuing matches for concussed athletes. This might be leading 

a high incidence of multiple concussions in competition Taekwondo. According 

to Koh et al.’ research (2004) on head blows and concussion in competition 

Taekwondo, they observed a number of head blows that cause a single concussion 

and multiple concussions. The effects of multiple concussions have been reported 

on literatures as mentioned early.  To minimize such deficits from multiple 

concussions, all concussed athletes should not play remaining rounds after a single 

concussion. Such a decision can be made by coaches, referees, athletes, parents, 

and administrators. To make a right decision on a right time with this subject, as a 

first step, the safety education program is urgent for these individuals. Moreover, a 

revision for the competition rules and regulations as suggested above is necessary 

in the near future. 

The findings of present study before the safety education showed some 

misconceptions regarding a mechanism of concussion/Taekwondo-related 

concussion, incidence of Taekwondo-related concussion, and head-gear use. All 

of these items were notably comprehended after the intervention (Table 2). One 

literature on sport-related concussions found some misconceptions among youth 

coaches (McLeod, Schwartz, & Bay, 2007). One of the main findings was that 42% 

coaches thought that occurrence of a concussion required loss of consciousness. 

Also, in current study, 22 (36%) Taekwondo coaches held similar misconceptions 

on this (Table 2). Another study assessed what minor league hockey participants 

including coaches know about concussion and its management. The study revealed 

a significant number of participants did not know what a concussion was or how 

it occurred (Cusimano, 2009). In addition, the findings of present study highlight 

36 (~61%) coaches still believed that putting on a head-gear may prevent a 
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concussion from head blows after the safety education. One possibility to explain 

this result could be overreliance on the efficacy of protective equipment. This 

finding suggests that an additional safety education program for emphasizing on 

the functions of protective equipment may be needed. 

Although this research is the first to examine the effects of the implementing 

of safety education on the understanding of Taekwondo-related concussion and 

on the coaches’ decision making on continuing or discontinuing matches after 

sustaining a concussion, the number of participants was limited as 59 coaches who 

were all volunteers. In addition, the scenarios for coaches’ decision making were 

hypothetical athletic situations. Due to these limitations, interpreting current results 

should be considered in terms of generalization.

Conclusions

In conclusion, the intervention of safety education showed positive effects 

on both the understanding of Taekwondo-related concussion and coaches’ 

decision making about whether the concussed athletes should continue playing 

the remaining matches or not in terms of athletes’ safety. To prevent potential 

serious outcomes which are related with concussion in competition Taekwondo, 

continuing safety education programs with emphasized on the functions of a head-

gear, and post concussion management are recommended to Taekwondo coaches, 

athletes, referees, parents, and official personnel of governing bodies. Additionally, 

a revision for competition rules and regulations on the head blow are suggested to 

secure a safe environment.
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Kinetic comparison between Taekwondo Apkubi stance
for competition and for actual fighting

Bon Ho Koo, Young Jin Park, Goutam Singh Virdi, Sung Jin Park, Gun Hong* 

Abstract

Poomsae is the core system of Taekwondo which is based on the practical 

techniques as a type of training Taekwondo. Hence the training of Taekwondo 

can be done through training of Poomsae. Presently, the importance of Poomsae 

has become greater because competitions of Poomsae is drawing more interest 

from people. However, the quantitative system of Poomsae techniques are yet to 

be. Especially, the stance of Taekwondo should be led among all the Taekwondo 

researches because it is the most important factor of the base posture to perform 

all the Taekwondo movement. The purpose of this study is to compare the 

Apkubi stance for the actual fighting in the beginning of Taekwondo with the 

revised Apkubi stance for the competition in 2005 which is the most frequently 

performed stance in Poomsae for black belt holders. To achieve this goal, we 

observed kinematic and kinetic data as follows: Stance width and length, Center 

of Body Mass Height, Weight Distribution of both feet and Kicking Time for each 

Kick, Muscle Activities and the displacement of CoP. 10 male Poomsae athletes 

participated in this study and data was collected 6 IR cameras with 2 AMTI Force 

Plates and MES 9000 EMG. Kinetic data were analyzed by Kwon3D XP. The results 

showed that significant differences in Kicking Time in Apchagi and Dolryuchagi 

and Stance Width. In addition, the displacement of CoP, the RMS of Support 

leg (Rectus femoris, Vastus lateralis, Vastus medialis and Biceps femoris) have 

differences in between both type of Apkubi stance.

Key words：Taekwondo, Poomsae, Apkubi, Stance, Seogi

* Graduate School of Physical Education, Kyung Hee University, Korea
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Introduction

Poomsae is the core systematic technique sequence of training Taekwondo 

which consists attack and defense combination(Koo, 2007). The main training 

program of Taekwondo was training of Poomsae and it is still the foundation of 

Taekwondo training(Kang, 2005). Therefore the training of Taekwondo can be 

done through training of Poomsae. Because the basic movement of Taekwondo is 

based on the movement of Poomsae as well as Poomsae is the essential course for 

DAN or KUP promotion for everyone who is training Taekwondo(Kim, 2008). Now, 

many of International and Domestic Taekwondo Poomsae competition are being 

held such as ‘WTF World Taekwondo Poomsae Championship’, ‘World Taekwondo 

Hanmadang’ and ‘Korea Open International Taekwondo Championship’. It is 

also possible to enter the university by achievements of Taekwondo Poomase 

Competition. For this reason, the importance of Poomsae becomes greater and 

Poomsae draws more interest of the people (Kang, 2005). 

Stance in Taekwondo is the most important factor of the base posture to provide 

the stability and to make performance all of Taekwondo movements possible(Lee, 

2004). Three stances of the most frequently performed in Poomsae for black 

belt holders are Apkubi 80 times(31.5%), Dwitkubi 65 times(25.6%) and Juchum-

seogi 47 times(18.5%). The commonness of these three stances is the stability. 

Because it has a wider ‘base of support’(BoS) compared to the other Taekwondo 

stances(Kang, 2005). Through these stable stances, Taekwondo movements can 

be performed powerfully(Choi, 1966). Stances are also the basic of consideration 

about perfection to perform Taekwondo movements(Hwang, 1970). 

This study analyzed Apkubi stance and compared Apkubi stance which was 

performed by Choi Hong Hui(1972), named ‘Jun-gul-seogi’ with Apkubi stance 

which was modified in 2005 for Poomsae competition. Because Apkubi stance is 

the most performed stance in Poomsae for black belt holders and it is required by 

Im(2009) to figure out what are differences between both style Apkubi stances 

whether for competition or for actual fighting. According to Im(2009), Apkubi 

stance which was modified in 2005 for Competition is different in shape with 

old-style one and it gives emphasis kicking skills by lifting CoM up. The other 

hand, Apkubi stance which was performed in the beginning of Taekwondo gives 

emphasis stability to fight in real situation. Therefore, the purpose of this study is 

to compare Taekwondo Apkubi stance for Competition and for Actual fighting.
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Methods

Subjects

The subjects for this study were 10 Poomsae athletes without orthopedic and 

neurosurgery disease at K University. Two groups consists, one is performing 

Apkubi stance for actual fighting which was used by martial arts, the other one 

is performing Apkubi stance for competition which was modified in 2005 for 

Taekwondo Poomsae competition. Detail of subjects is shown in Table 1.

Experiment protocols

Each Apkubi stance motion was captured by 6 Interlaced IR Cameras(60frames/

sec, Motion master 100, Visol Inc.) with 2 AMTI OG-6 force plates for measuring 

Ground Reaction Force. And Electomygram for each muscles were measured by 

MES 9000 EMG(60Hz, Myotronics-Noromed Inc.).

Data collection

1) Preparing

 All subjects warmed up for 20 minutes before the data collection and they wore 

spandex for recognizing marker properly by cameras. Then passive markers were 

placed by Helen Hayes Marker Set and 4 channels bipolar surface electrode were 

attached to muscles. After that we reduced resistance between skin and electrode 

by waiting 10~15 minutes to make temperature of skin and electrode same.

 2) EMG measuring

According to Kim Young Hwan (2006), measured muscles are in Table 2.

Table 1. Physical characteristics of subjects

Height(Cm) Weight(Kg) Age(Yrs.) Career(Yrs.)

174.56±4.28 66.33±5.81 20.22±0.83 9.22±3.67

Table 2. Measured muscle’s name and function

Muscle name Function

Rectus femoris flexion and stretching of femora and knee joints

Vastus lateralis flexion and stretching legs

Vastus medialis flexion and stretching legs

Biceps femoris stretching of femora, flexion of knee joints, supination of legs
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3) Measurement motion

Two shapes of Apkubi stance were analyzed but also those were compared by 

kinetic and kinematic. 

The detail of Apkubi stance for Actual fighting by Choi(1972) is below:

①  The length of both feet is about one or one and half shoulder width, and the 

width of both feet is about shoulder width when step forward or backward 

one foot. 

②  The angle of heel and knee is 90 degrees for front side leg and the back side 

leg is stretched.

③ Body weight is equally divided into both feet.

④ The tip of front foot is face to front side, and the tip of rear foot is face to 

outside 25 degrees. It is easy to have a knee broken from assert, if the angle over 

25 degrees.

The detail of Apkubi stance for Competition(Kang Ik Pil, Song Nam Jung, 2007) 

is below:

① The length of both feet is 4½ foot size.

② And the width of both feet is the width of fist.

③ The interior angle of rear foot is 30 degrees.

To compare kicking performance while doing Apkubi stance between two 

groups, subjects performed Apchagi, Dolryuchagi and Yupchagi. Each kicking was 

performed three times on the force plates, the height of kicking is ‘Eulgul(face)’, 

support leg was left leg and kicking leg was right leg.

4) Variables

This study observed between two group of Stance width and length, the Height 

of Center of Body Mass, Weight Distribution of both feet and Kicking Time for 

each Kick, Muscle Activities(RMS of R.F, V.L, V.M and B.F) on support leg and the 

displacement (Max-Min) of Center o Pressure.

Data process

All collected kinematic data was processed using Kwon3D XP (Visol Inc.) 

Software and obtained RMS data was processed rectification and filtering by MES 

9000 (Myotronics-Noromed Inc.) program. And the raw data was collected which 

had no measuring or performing faults. Variables were processed into t-test using 

SPSS win 12.0(p<.05). 
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Results

The results of kinematic comparison between two Apkubi stances are as follows:

Table 3 shows that the Height of CoM of Actual Fighting Apkubi group is lower 

than Competition Apkubi group as expected and there was significant difference 

(p<.001) for the Stance Width between both the groups. The Stance Length of 

Actual fighting Apkubi group was shorter than Competition Apkubi group.

The results of kinetic comparison between two Apkubi stances are as follows:

Table 4 indicates that the ratio of Weight distribution of both feet for Competition 

Apkubi group was 52.3% for support leg and 47.7% for kicking leg. And for Actual 

fighting Apkubi group was 50.9% for support leg and 49.1% for kicking leg.

Table 3. Analyzing Apkubi stance width, length and the height of CoM between two groups (Unit: cm)

Stance Width Stance Length CoM Height

Competition Apkubi 16.25±2.03 86.08±4.96 71.57±2.57

Actual fighting Apkubi 32.52±5.61 85.39±5.44 71.38±2.70

T -8.624*** 0.299 0.161

M±SD ***p<.001

Table 4. Weight distribution of both feet for Apkubi stance between two groups (Unit:N/N)

Support Leg Kicking Leg

Competition Apkubi 0.536±0.041 0.488±0.038

Actual fighting Apkubi 0.510±0.087 0.491±0.034

Table 5. Displacement of CoP of support leg while performing Apchagi between two groups (Unit:Cm)

CoP Displacement X axis CoP Displacement Y axis

Competition Apkubi 0.38±0.02 16.74±1.07

Actual fighting Apkubi 0.34±0.03 18.77±0.93
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Table 5 shows the Y axis CoP displacement(Max-Min) of Actual fighting Apkubi 

group was widen than Competition Apkubi group during the performance of 

Apchagi. In Table 6 and Table 7, X and Y axis CoP displacement of Actual fighting 

Apkubi group was narrower than Competition Apkubi group while performing 

Dolryuchagi and Yupchagi.

Table 8 indicates that the RMS of R.F, V.L and V.M of Competition Apkubi group 

was lower than Actual fighting Apkubi group for support leg while doing apkubi 

stance.

Table 8. RMS of support leg while performing Apkubi stance between two groups

R.F V.L V.M B.F

Competition Apkubi 51.81±25.50 37.7±33.84 46.68±63.91 91.68±99.30

Actual fighting Apkubi 53.64±33.67 56.11±53.19 56.65±70.07 71.1±85.30

t 0.137 0.923 0.332 -0.497

Table 9. RMS of support leg while performing Apchagi between two groups

R.F V.L V.M B.F

Competition Apkubi 130.94±37.38 68.44±41.38 123.91±51.42 119.25±65.31

Actual fighting Apkubi 116.27±39.05 73.51±35.45 109.84±46.78 111.97±57.55

t -0.858 0.294 -0.640 -0.264

Table 6. Displacement of CoP of support leg in Dolryuchagi between two groups (Unit:Cm)

CoP Displacement X axis CoP Displacement Y axis

Competition Apkubi 0.61±0.09 20.83±2.30

Actual fighting Apkubi 0.46±0.073 17.88±0.90

Table 7. Displacement of CoP of support leg while performing Yupchagi between two groups (Unit:Cm)

CoP Displacement X axis CoP Displacement Y axis

Competition Apkubi 1.13±1.12 31.34±14.21

Actual fighting Apkubi 0.55±0.04 19.90±2.22

2009 덴마크 학술대회-프로시딩-책.indb   135 2009-10-08   오전 8:47:53



136 Academic Session Ⅱ TKD Biomechanics & Rehabilitation

Table 10. RMS of support leg while performing Dolryuchagi between two groups

R.F V.L V.M B.F

Competition Apkubi 132.54±65.84 115.06±40.16 115.99±42.27 116.89±64.99

Actual fighting Apkubi 120.33±61.58 113.54±34.93 108.19±42.85 103.1±64.69

t -0.428 -0.090 -0.410 -0.476

Table 11. RMS of support leg while performing Yupchagi between two groups

R.F V.L V.M B.F

Competition Apkubi 120.87±79.72 98.17±42.52 127.96±53.01 114.98±58.28

Actual fighting Apkubi 133.35±97.34 95.87±51.07 121.45±34.96 100.1±55.83

t 0.314 -0.109 -0.324 -0.583

Table 12. Kicking time in Apchagi between two groups (Unit:s)

Kicking Time

Competition Apkubi 0.90±0.049

Actual fighting Apkubi 0.898±0.064

t 0.065*

M±SD *p<.05

Table 13. Kicking time in Dolryuchagi between two groups (Unit:s)

Kicking Time

Competition Apkubi 0.90±0.049

Actual fighting Apkubi 0.898±0.064

t 0.065*

M±SD *p<.05

Table 9 shows the RMS of each muscles of Competition Apkubi group was higher 

than Actual fighting Apkubi group for support leg in Apchagi. Table 10 shows the 

RMS of each muscles of Competition Apkubi group was higher than Actual fighting 

Apkubi group for support leg while in Dolryuchagi. And Table 11 shows the RMS 

of V.L, V.M and B.F of Competition Apkubi group was higher than Actual fighting 

Apkubi group for support leg in Yupchagi.

Table 12 and Table 13 show that the kicking time of Competition Apkubi group was 

significantly (p<.05) faster than Actual fighting Apkubi group in Apchagi and the kicking 
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Table 14. Kicking time in Yupchagi between two groups (Unit:s)

Kicking Time

Competition Apkubi 0.977±0.075

Actual fighting Apkubi 0.978±0.061

t -0.054

M±SD *p<.05

Conclusions

In this study conclusion described are as follows:

1.  The Height of CoM of Actual Fighting Apkubi group is lower than 

Competition Apkubi group.

2.  There was significant difference (p<.001) for the Stance Width between both 

the groups.

3.  The Stance Length of Actual fighting Apkubi group was shorter than 

Competition Apkubi group.

4.  The ratio of Weight distribution of both feet for Competition Apkubi group 

was 52.3% for support leg and 47.7% for kicking leg and for Actual fighting 

Apkubi group was 50.9% for support leg and 49.1% for kicking leg.

5.  The Y axis CoP displacement(Max-Min) of Actual fighting Apkubi group was 

widen than Competition Apkubi group during the performance of Apchagi. X 

and Y axis CoP displacement of Actual fighting Apkubi group was narrower 

than Competition Apkubi group while performing Dolryuchagi and Yupchagi.

6.  The RMS of R.F, V.L and V.M of Competition Apkubi group was lower than 

Actual fighting Apkubi group for support leg while doing apkubi stance. 

7.  The RMS of each muscles of Competition Apkubi group was higher than 

Actual fighting Apkubi group for support leg in Apchagi.

8.  The RMS of each muscles of Competition Apkubi group was higher than 

Actual fighting Apkubi group for support leg while in Dolryuchagi.

9.  The RMS of V.L, V.M and B.F of Competition Apkubi group was higher than 

Actual fighting Apkubi group for support leg in Yupchagi.

time of Actual fighting Apkubi group was significantly (p<.05) faster than Competition 

Apkubi group in Dolryuchagi. And Table 14 indicates the kicking time of Competition 

Apkubi group was faster than Actual fighting Apkubi group in Yupchagi.
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10.  The kicking time of Competition Apkubi group was significantly (p<.05) 

faster than Actual fighting Apkubi group in Apchagi.

11.  The kicking time of Actual fighting Apkubi group was significantly (p<.05) 

faster than Competition Apkubi group in Dolryuchagi.

12.  The kicking time of Competition Apkubi group was faster than Actual 

fighting Apkubi group in Yupchagi.
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Chiropractic treatment and isokinetic evaluation 
of the lumbopelvic area of elite Taekwondo athletes 

of the queretaro state team in mexico : Four case studies

Saul Luengas1*, Francisco Diez2, Raul Carrillo3

Abstract

 To analyze four cases of Tae Kwon Do (TKD) athletes from a State Team who 

presented different biomechanical deficiencies. The disorders presented where 

internal and/or external rotation of the pelvis, pelvic tilt, decrease and increase 

of the lumbosacral angle, and rotation of lumbar vertebrae, causing symptoms 

affecting their athletic performance. The symptoms included lower back pain, 

groin pain, rigidity in the paraspinals and biceps femoral muscles.

Subjects were four athletes, two males and two females, 19 and 21, 18 and 20 

years old respectively. The physical exam was completed according to protocols 

using the PRIMUS RS Isokinetic machine. Based on the clinical and physical 

findings, an individual course of chiropractic treatment was developed. Treatment 

was applied for a period of approximately six months and included between 14 

and 16 sessions of spinal manipulation therapy (SMT) and drop technique applied 

only to the pelvic region.

After 14 to 16 sessions of individualized treatment, participants reported an 

improvement in their initial symptoms and the Isokinetic efficiency. 

Conclusion : Study results suggest that chiropractic techniques can be used to 

treat numerous physical conditions of the lumbopelvic area in athletes. It showed 

that specific chiropractic treatments improved the angle ranges and the isometric 

strength of the lumbopelvic area in elite TKD athletes, with the secondary effect of 

increasing their level of athletic performance.

Key words : Isokinetics, lumbopelvic, Spinal Manipulation Therapy, drop 

technique, TKD. 
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Introduction

Over the years, sports medicine has developed a systematic approach for 

analyzing the physiopathology of specific pain or injury in the practice of high 

performance sports such as Tae Kwon Do (TKD).  Precise biomechanics are 

required to develop the techniques used in various kicks performed in this sport. 

Chiropractic, specifically sports chiropractic, evaluates, diagnoses and treats the 

articulations used to produce this kicking motion so that all body systems work 

together adequately, in conjunction with the musculoskeletal system(4,5,6,7), to 

ensure sufficient physical preparation in the athlete, thus preventing injury.  This 

technique is also appropriate for treating and rehabilitating injuries if needed 

(10,11,12).

It has been shown that chiropractic treatment has provided relief for internal 

snapping hip syndrome, the authors of this study concluded that soft tissue work 

and SMT at the sacrum-iliac articulation alleviates these symptoms within a period 

of three weeks (8).  Another article outlines the treatment that saved a collegiate 

volleyball athlete from the effects of costochondritis (3). This study reports a case 

of a 21-year old college athlete who presented a sharp pain on the right side of the 

chest; a complaint that can be confused as being cardiac in origin. In 30% of the 

cases, the patients are diagnosed with costochondritis.  For this particular case, 

the chosen treatment was instrument assisted spinal manipulation of the soft tissue 

(Graston Technique (GT)) and Kinesiotaping applied in an attempt to manage the 

problem.  Treatment with GT and KT resulted in abatement of symptoms.

As in any sport, TKD athletes can present lesions to the spinal cord, but they are 

more likely to suffer injuries to the lower back or pelvis.  In 1999, two adolescent 

TKD athletes suffering from lumbar hernias were successfully treated using SMT 

(2).  In these two case studies, patients complained of low back pain and, sciatic 

pain and were conservatively treated with SMT with favorable results. From these 

case studies the importance of chiropractic treatment became apparent, and the 

following study was designed to evaluate the results of chiropractic treatment 

when applied to a group of multidisciplinary elite TKD athletes.  

The primary purpose of this study was to analyze four cases of elite TKD 

athletes from the State Team who showed different biomechanical deficiencies but 

did not suffer any specific injuries and to determine which chiropractic treatment 

would most improve the Isokinetic efficiency of the pelvic girdle with the goal of 
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improving athletic performance.  Some of the disorders included internal and/or 

external rotation of the pelvis, pelvic tilt, decrease and increase of the lumbosacral 

angle, and rotation of L4 and/or L5 (1,9),  which appeared to cause various 

symptoms that affected their athletic performance (1,10). The symptoms included 

lower back pain, groin pain, rigidity and frecuent spasms in the paraspinal muscles 

at lumbar level, and biceps femoral muscles. Throughout the study the Isokinetic 

force applied in extension of the lumbar spine, and range of motion such as 

adduction, abduction, flexion and extension of the lower extremities was evaluated 

(1,14,15). A secondary goal of this study was to establish that improvements can be 

made to the pelvic girdle with applied chiropractic treatment.

Methods

The study participants were four adult athletes, two males that were 19 and 21 

years old and two females that were 18 and 20 years old, from the TKD state team 

of a large city in Mexico. The participating individuals were active competitors at 

the elite level in their sport, and were informed of the personal requirements prior 

to agreeing to take part in the study. The prerequisites for participation in the study 

included a minimum of 2 years on the state team and no history of lumbar injuries 

or injuries to the lower extremities which interfered with training or competition. 

It is noteworthy that that in this study participants included individuals with the 

following collective athletic achievements: two gold medals at the Central American 

and Caribbean Games; and at the Pan-American Games of TKD 2006; one bronze 

medal at the WTF WORLD TKD CHAMPIONSHIP BEIJING 2007, and various youth 

and adult national championships.    

The current study required the participants to first, complete a survey then 

a clinical evaluation, followed by a physical examination which included an 

evaluation of the mechanical structure of the spinal column. Next, a treatment 

plan was developed, chiropractic treatment was applied and last, the participants 

were asked to complete a self-report regarding their symptoms. The initial survey 

included biographical information such as number of years of participation in their 

sport, age at which they began TKD, age at which they joined the state team, and 

number of hours of training per week.
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Clinical Evaluation

The study participants were asked about symptoms they had experienced 

during their years of practicing TKD. Then, with the subjects positioned face 

down, an Isokinetic evaluation of the lumbopelvic area was made using adduction, 

abduction, flexion and extension of the hip. The strength in lumbar extension was 

also evaluated. Finally, full spine radiographs, and a postural examinations were 

performed.  

The physical exam was completed according to protocols using the PRIMUS 

RS Isokinetic machine, which is one of the more versatile and comprehensive 

diagnostic programs available to a chiropractor designed to evaluate multiple joints 

and articulations. Based on the clinical and physical findings, an individualized 

course of chiropractic treatment was developed according to the distinct 

characteristics of each case. Treatment was applied for a period of approximately 

six months and included from 14 to 16 sessions of spinal manipulation therapy 

(SMT).  This process/technique which consists of the application of specific 

pressure and force to the vertebral done by a chiropractic physician, and drop 

technique which requires the use of a lever on a mechanical chiropractic table 

that, by applying a specific force against the table helps to move specific joints. 

This treatment was applied only to the pelvic region based on the listings or keys.  

These are obtained from the radiologic studies measured according to protocols 

outlined in the Gonstead Technique (1).  These keys indicate the vertebra that 

is misaligned or not in its right position.  These measurements were performed 

by the third author. During every treatment the patient was asked about the 

symptoms, and then objective findings with motion palpation and leg length check 

were measured.  While the subject was in a face down position, the length of the 

legs was measured, and in the all case studies, the assisted drop treatment to the 

pelvis also helped correct this condition.  The chiropractic table has a mechanism 

that cocks it in the upright position at the cervical, thoracic, and/or lumbar 

level, then there is an adjusting of the load of each section as a thrust is applied 

downward in a specific line of drive causing the portion of the table that is cocked 

(up) to release to a down position when the pressure is applied.  

Following a 14 to 16 session treatment, the physical examinations originally 

performed were repeated, and additional radiographs were taken to compare the 

initial results with the follow-up study.   
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Study Design

Case Studies are a type of descriptive investigation commonly used when 

looking at changes in individual performance or individual treatment.  Given 

the fact that this study consisted of a thorough and detailed examination of 

four different cases of a specific type of athlete, the one involved in competitive 

TKD activities, this methodology appears to be the best way of comparing their 

progress and summarizing their results so that the findings can be generalized to 

other adult athletes engaged in TKD specifically. 

The ranges of movement studied were:

Flexion (0° -135°)   Extension (0°-30°)
Right degrees Left degrees Right degrees Left degrees

Adduction (0-45°)   Abduction (0-100°)
Right degrees Left degrees Right degrees Left degrees

Isometric force of lumbar extension

Evaluation of the mechanical structure of the spinal column.

This evaluation is made while the participant is in a standing position in order to 

make a diagnosis from the participant’s anatomical position. In order to complete 

the diagnosis the following methods and chiropractic procedures were applied: 

1. Clinical history

2. Postural examination

3. X-ray Study

4. Palpation

Case Studies

SUBJECT “R”

19-year old male, National TKD team since 2006; 10 years practicing and 

four years at the elite level; Fin weight class (-54kg). Injury history: groin pain, 

contusions to the feet, grade one medial meniscus injury to the right knee, no 

history of physical limitation or interruptions to training program. Treatment 

and SMT are applied only in accordance with the following listings or keys were 

observed in the X-rays:  PI IN IZQ, 9 mm left shortening, L5 PRS, L2 PRI, C4 PL 

lumbosacral angle 41̊ . Overall 16 chiropractic sessions were applied and beginning 
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with the third session, there was a noticeable difference in his coordination during 

training, such as better equilibrium during double kicks, an ability to make higher 

kicks, no more groin pain which had limited his kicking ability in the past.  The 

six month program were included in the treatment and complete a new evaluation 

of Isokinetics, and X-ray were completed in order to make comparisons with the 

initial finding:  PI  left, 8 mm left shortening, L5 PLI, T12 PRI, C4 PRI lumbosacral 

angle 36̊ .

ISOKINETIC STUDY PRE & POST.  Isokinetic measure: a velocity of 30/30,   time 1sec, 

force of 150.

                           FEB 8th  07                  SEPT 22nd  07

Flexion of R hip  129̊  Abduction R 92̊  Extension R 39̊  Adduction R  38̊

Flexion of L hip 142̊   Abduction L 86̊  Extension L 39̊  Adduction L 37̊

Flexion of R hip 148̊  Abduction R 116̊  Extension R 41̊  Adduction R 43̊

Flexion of L hip 142̊  Abduction L 106̊  Extension  L 41̊  Adduction L 42̊  

GRAPH I

This athlete went on to achieve excellent results in international events, including 

the World Tae Kwon Do Championship in Beijing, China in 2007 where he won 

third place.

Figure 1. ISOMETRIC LUMBAR EXT 1ST

Figure 1 represents the first measure, with 3 

measures of force from 2-5 sec, and the force in 

pounds.

Figure 2 represents the final measure with better 

and the control force due to the muscle and Range 

of Motion (ROM) of the lumbar vertebrae.

Figure 2. ISOMETRIC LUMBAR EXT 2ND
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SUBJECT “A”

Twenty-one year old male, black belt, first selected to the national team in 2005-

2006 ; 12 years practicing and 5 years practicing at the elite level ; Flight weight 

class (-58kg). 

History of injuries: contusions to the feet and right knee; no history of physical 

limitation or interruptions to training program. The following listings are 

observed in the x-rays, in the  lumbar area L3 PLI, lumbo sacral angle 37̊  normal 

ranges are 39̊  a 44̊ .  Based on these findings, 14 Chiropractic sessions were 

performed, beginning with the 5th treatment session, he noted a greater sense 

of equilibrium when executing double kicks and higher reach in his kicks. With 

continued training, athletes tend to improve coordination by utilizing additional 

muscles spindles, and Golgi Tendons associated with the support of chiropractic 

treatment. In the 10th session of treatment he arrived at the office with a grade 

one knee injury to the lateral collateral ligament in the left knee.  These injuries 

resulted in a suspension of training for three weeks.  The left knee lesion was 

treated with 8 sessions of physical therapy which included electrostimulation for 

20 minute galvanic volt, cryotherapy 20 minutes with ice placed on a towel on the 

patient́ s skin, as well as ice and contrast therapy (14). A month after suffering the 

injury, he was training again and had returned to 80% of his previous capacity.  

He also returned to the chiropractic treatments, and for the purposes of this 

study, the 5 chiropractic sessions already completed out of 16 sessions total were 

taken into consideration for the final Isokinetic measurements and X-rays studies.  

We found the following measures: cervical area C4 PRI, dorsal T6 PL, lumbar L3 

PLI, rotation of the pelvic girdle IN right, and AS, anterior superior position of the 

SI joint.

ISOKINETIC STUDY PRE & POST. Isokinetic measure: a velocity of 30/30, time   1sec, 

force of 150.

                           FEB 8th  07                  SEPT 22nd  07

Flexion R hip  129°  Abduccion R  97° Extension of R 45° Adduccion R 41° 

Flexion of L hip  146°  Abduccion L 89° Extension of L 35° Adduccion L 38°

Flexion R hip   129° Abduccion R 95° Extension R  38° Adducción R 38°

Flexion of L hip 142° Abduccion L 92° Extensión of L 50° Adduccion L 40°
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GRAPH II

Figure 3.  ISOMETRIC LUMBAR EXT 1st 

Figure 3 represents the first measure, with 3 

measures of force from 2-5 sec, and the force in 

pounds. 

Figure 4 represents the final measure with stable 

force measures.

Figure 4. ISOMETRIC LUMBAR EXT. 2nd

SUBJECT “D”

Twenty-year old female, black belt, the first woman selected for the state 

team, five years practicing and two years at the elite level Bantam Weight (-55kg).   

History of injuries: first grade medial meniscus.

On the basis of the X-ray study the following listing where found. C4 PLS cervical, 

SI JOINT  rotation in PI (posterior-inferior) functional escoliosis of the right convexity, 

and T11, ferguson angle  35̊ ( 39̊  a 44) lumbar  L4 PRI. Unfortunately, while under 

treatment, the participant received a strong strike to the right knee during a training 

session. An injury was sustained in the anterior part in the plateau of the condyles, 

which caused pain and difficulty during training, caused by a sprained to the medial 

meniscus without limitation to mobility and pain to the touch. Training was suspended 

for two months, and treatment consisted of therapy to the knee and 4 collagen 

injections into the joint.  The chiropractic sessions continued and included time on the 

exercise bike to strengthen and maintain flexibility in the knee. The participant regained 

a training level of 50% in the last month of chiropractic treatment. This athlete received 

16 chiropractic sessions the X ray findings: C4 PRI in cervical area, the functional 

scoliosis compensated to the left without convexity, dorsal area T6 PLS, lumbar L2 PLI, 

L4PLI, lumbosacral angle 38̊ .

 ISOKINETIC STUDY PRE & POST. Isokinetic measure: a velocity of 30/30, time 1sec, 

force of 150.
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Figure 5.  ISOME TR IC LUMBAR E X T 1s t 
MEASURE

Figure 5 represents the first measure, with 3 

measures of force from 2-5 sec, and the force in 

pounds. 

Figure 6 represents the final measure with better 

and more stable measures.

Figure 6. ISOMETRIC LUMBAR EXT 2nd

SUBJECT “G”

Eighteen-year old female, five years practicing and two years at the Elite 

Level. Feather Weight Class (-59 kg).  History of injury: low back and neck pain.  

The X-ray findings:  C5 PRI cervical area, SI JOINT  AS (Antero-Superior) left 

, anatomical left short legof 7 mm, lumbar L5 PLI  ferguson angle 47̊  (39̊  a 

44̊ )  hyperlordosis. This subject was inconsistent  and only attended 6 sessions 

specifically when she was bothered by low back pain. In the final evaluation, the 

following results were observed: C2 PRS in cervical, the same listing in lumbar 

L5PLI.  SI joint left AS (anterior-superior), lumbosacral angle 47º, hyperlordosis

ISOKINETIC STUDY PRE & POST. Isokinetic measure: a velocity of 30/30, time 1sec, 

force of 150.

                           FEB 8th  07                  SEPT 22nd  07

Flexion of R. hip  138° Abduction R. 92° Extension of R. 61° Adduction R.  24°

Flexion of L. hip  142° Abduction L. 111° Extension of L. 61° Adduction L. 28°

Flexion of R. hip   149° Abduction R. 114° Extension of  R. 65° Adduction R. 25°

Flexion of L. hip 152° Abduction L. 120° Extension of L. 65° Adduction L. 29°

GRAPH III
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                           FEB 8th  07                  SEPT 22nd  07

Flexion of R hip 144° Abduction R 94° Extension of R 40° Adduction R 37°

Flexion of L hip  139° Abduction L 91° Extension of L 34° Adduction L 25°

Flexion of R hip   143° Abduction R 100° Extension of R 40° Adduction R 38°

Flexion of L hip 140° Abduction L 98°  Extension of L 35° Adduction L 25°

GRAPH IV

Figure 7. ISOMETRIC LUMBAR EXT 1st 

Figure 7 represents the first measure, with 3 

measures of force from 2-5 sec, and the force in 

pounds.

Figure 8 represents the final measure with worse 

and less stable outcomes.

Figure 8. ISOMETRIC LUMBAR EXT. 2nd

Results

When comparing the results of the first three athletes, it is evident that participating 

in consistent chiropractic treatment can enhance the performance of highly 

skilled athletes. In fact, these results seem to suggest that athletes who receive 

individualized and consistent treatment can increase their isometric measurements 

and increases in their Ranges of Motion (ROM) and a strengthening in their 

muscle tone, in addition to a significant decrease in lumbar and back complains. 

In addition, participating in this treatment also appears to be protective against 

decreases in performance due to injuries.  As evidenced by subjects A and D, who 

both suffered a significant lesion to the knee, while their isometric results did not 

improve after a full course of treatment, their isometric results did not decrease 

significantly either as would be expected given the severity of the injury and the 

loss of training time.  One important common element of these participants was 
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that they consistently attended their assigned chiropractic sessions and followed 

their training regimen.  This is especially evident when these results are compared 

with subject G who also suffered and injury but did not attend the chiropractic 

sessions consistently, except for when she was experiencing lower back pain. 

Her isometric results indicated a decrease in strength and no improvement in her 

lumbar and musculoskeletal structure.  This lack of improvement can probably 

be attributed to her inconsistent participation in the chiropractic sessions and 

consistent training sessions as well. 

Conclusions and limitations

The study indicated that chiropractic techniques can be used to treat and address 

numerous physical conditions of the lumbopelvic area. However, the application 

technique varies depending on the specific needs of the individual and on the 

symptoms presented.  This study demonstrates that tailored chiropractic treatments 

can improve the angle ranges and the isometric strength of the lumbopelvic area 

in elite TKD athletes. Furthermore, it also appeared to have the secondary effect 

of increasing their level of athletic performance.  Because, the results of this study 

were limited to a relatively small population of athletes, namely Taekwondo athletes; 

therefore, a larger scale study should be conducted, one that included all the TKD 

athletes from the State team in order to be able to generalize these results to a 

large population.  Future studies could include all the elite TKD athletes in Mexico 

that present biomechanics deficiencies that diminish their athletic performance. 

In addition, further studies on chiropractic treatments should be conducted with 

athletes of other sports, who may also be affected by biomechanic deficits.  It is 

likely that chiropractic treatments such as those presented in this study can be 

used proactively to prevent biomechanic deficiencies that affect athletic output in 

many elite athletes.  
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Predictors of concussion in elite Korean Taekwondo athletes

Gabriel P. Fife1, Rod A. Harter2

Abstract

 To determine concussion risk factors in the sport of taekwondo.

Materials and Methods: Surveys were administered to 210 participants (145 

males, 19.6±2.6 yrs, 65 females, 19.1±2.4 yrs) at two elite taekwondo tournaments 

in South Korea. Subjects responded to a 28-question paper-and pencil Korean 

language questionnaire. Responses included dichotomous “yes” or “no” answers 

with follow-up questions soliciting the number of concussions experienced and 

concussion-related symptoms due to head injury. Discriminant function analysis 

(DFA) was used to predict concussion based on age group (<19 years versus =19 

years).

5.5% of (n=14) athletes self-reported sustaining a “concussion” during 

tournament competition. In contrast, 62.8% (n=132) of the participants indicated 

that they experienced concussion symptoms during taekwondo competition. The 

DFA correctly classified 53.8% of the subjects as sustaining a concussion based 

on age group, but this was not significant (p=0.28). Although participants younger 

than 19 years incurred more concussions, this value was not statistically significant 

(OR=1.9, 95%=0.6-5.7, p=0.28). Years of experience in the younger group correctly 

predicted concussion (71.4%) but this relationship was not statistically significant 

(p=0.13).

Similar to our findings, Koh (2004) previously identified age as a predictor of 

concussions in taekwondo. A limitation of the present study is that concussion 

histories were self-reported and not confirmed by physician diagnosis. Due to 

the recent international concern regarding the under-reporting of sport-related 

concussions, we recommend that taekwondo governing bodies employ qualified 

medical professionals at all sanctioned events to ensure the safety of athletes 

(McCrory et. al, 2009; McCrory et. al, 2004).

Key words : concussion, years of experience, age

1 B.S., ATC, Graduate Teaching Assistant University of Delaware, fifeg@udel.edu
2 Ph.D., ATC, FACSM, Professor of Texas State University, rod.harter@txstate.edu
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Introduction 

Since the inclusion of taekwondo as a full Olympic medal sport in 1995, the 

popularity and demand for the sport to present itself on a world stage as a dynamic 

and competitive sport is more evident than ever with continued changes in rules 

and scoring methods (WTF, 2008).  The World Taekwondo Federation recently 

reported over 7.3 million certified black belt taekwondo participants worldwide, 

representing each continent and over 178 different countries (Kukkiwon, 2008).  As 

a full contact sport where points are awarded for highly skilled kicks to the head, 

attention to the incidence, severity and possible predictors is needed.  

In comparison, American football is a collision sport with 1.5 million junior 

and high school level participants and 75,000 at the college level with reports of 

concussion rates reported to be as high as 5.2 per 1000 athlete exposures (AE) and 

with 4 deaths and 9 athletes with permanent brain damage in the United States in 

2008 alone (Mueller, 2008; Delaney, 2004).   During the past 15 years in taekwondo, 

concussion rates have ranged from 5.5 to 50.2 per 1000 AE (Koh, 2004; Pieter, 

1998; Zemper, 1994) and one report of death in Singapore this year alone (Quek, 

2009).  An ongoing concern is that sports injury researchers have used different 

methods for identifying concussions, e.g., video monitoring of possible concussed 

athletes followed by medical examination reports of concussion by medical staff 

and athlete self reports, which might explain the large differences of incidence rate 

(Koh, 2004; Pieter, 1998; Zemper, 1994).  Concussions are typically underreported 

to medical personnel due to athletes’ lack of awareness of concussion signs and 

symptoms and realizing the severity of concussion and can be expected to be 

higher than those rates previously mentioned (McCrea, 2004).  

The Centers for Disease Control and Prevention (CDC) in the United States have 

referred to sport related concussions as a “silent epidemic” and have instituted 

federal education programs for coaches, parents, athletes and the media to 

recognize the signs and symptoms, and potential long term effects of concussion, 

e.g., Alzheimer’s disease, dementia, chronic traumatic encephalopathy,  and 

vegetative states observed in athletes with irreversible brain damage(McKee, 

2009; Guskiewicz, 2005).  Brain injury, with concussion being under this medical 

classification, affects over 1.5 million people in the United States annually with 

some 300,000 of these cases correctly identified as being sport related (CDC, 

2003; McCrea, 2003).  Recent recommendations by a newly formed international 
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task force, for the prevention and management of concussion, have provided 

guidelines for medical teams to seriously consider when providing care at high risk 

sporting events like taekwondo (McCrory et al, 2009).  Some of which highlight a 

multifaceted approach, e.g., (using not only a symptoms checklist but using it in 

conjunction with other tools such as computerized neurocognitive tests, preseason 

screening and refraining from grading concussion until after full recovery) 

(McCrory et al, 2009).

There are many factors to be considered when attempting to understand 

concussion, e.g., patient assessment, return to play decisions, prevention, and 

recovery(McCrory et al, 2009).  One factor within the Olympic sport of taekwondo 

that has not been clearly addressed is the identification of possible predictors of 

concussion.  Previous studies have made recommendations for rules changes, 

defensive blocking techniques, and age limits for when kicking to the head should 

be considered a point worthy technique (Pieter, 1998; Zemper, 1994).  To date only 

one study has provided statistical support as to possible demographic predictors 

of concussion (Koh, 2004).  The specific aim of the present study was to correctly 

identify predictors of concussion in elite South Korean taekwondo athletes.

Materials and methods  

Sports injury surveys were administered to 210 participants (145 males, 19.6±

2.6 yrs, 65 females, 19.1±2.4 yrs) at two elite taekwondo tournaments in South 

Korea, specifically, the 41st Taekwondo National President’s Cup in 2006 and the 

30th Korean National Collegiate Taekwondo Championships in 2007 (see Table 

1 for specific demographic data). Prior to participation in the study, subjects 

were provided an oral explanation of the purpose and instructions for answering 

questions from the questionnaire.  After obtaining informed consent, subjects 

responded to a 28-question paper-and pencil Korean language questionnaire 

(Sample questions available in Figure 1).  The primary investigator (GPF) was 

available to answer questions concerning the questionnaire during subject 

participation.  Responses included dichotomous “yes” or “no” answers with follow-

up questions soliciting the number of concussions experienced and concussion-

related symptoms due to head injury. Measures of central tendency, e.g., frequency, 

mean, standard deviation, were employed to characterize the results of the 

competitors’ questionnaires.  A discriminant function analysis model was used to 
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predict concussion based on age group (<19 years versus >19 years).  The alpha 

level was set at 0.05 for statistical significance.

Results 

Fourteen (5.5%) of the 210 taekwondo tournament participants indicated that 

they sustained a “concussion” during tournament competition.  In contrast, 62.8% 

(n=132) of the participants indicated that they experienced “concussion symptoms” 

due to a blow to the head during taekwondo competition.  See Figure 2. for a 

summary of the sports injury questionnaire responses.  The discriminant function 

analysis correctly classified 53.8% (n=62, male=41,female=21) of the subjects as 

sustaining a concussion based on age group, but this level of prediction was not 

statistically significant (p=0.28).  Although participants younger than 19 years 

incurred more concussions, this value was not statistically significant (OR=1.9, 

95%=0.6-5.7, p=0.28).  Years of experience in the younger group correctly predicted 

concussion (71.4%) but this relationship was not statistically significant (p=0.13).

Have you ever experienced any of the following as a result of a blow to the head or a fall?

Figure 1. Sample question from athlete injury questionnaire

Blurred vision

Dizziness

Drowsiness

Loss of orientation

Memory problems

Nausea

Feel “in a fog”

Feel “slowed down”

Poor balance/coordination

Sadness

Loss of consciousness

Seeing stars

Sensitivity to light

Sensitivity to noise

Nervousness

Personality change

Vacant stare/glassy eyed

Inappropriate emotions

Irritability

Sleep Disturbance

Poor concentration

Ringing in ears

Easily distracted

Fatigue

Headache

Vomiting

Neck pain

Excess Sleep

Easily Distracted

Table 1. Taekwondo Athlete Demographics

Parameter (Mean±SD) Males(n=145) Females(n=65)

Age(yrs) 19.6±2.6 19.1±2.4 yrs

Number of Tournaments in Last 5 Years 24.7±14.6 23.7±8.9

Years of Taekwondo Experience 9.4±3.5 yrs 8.6±3.1 yrs
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Discussion

Two interesting observations can be made from the results.  Although age 

was found to be a predictor of concussion, it was not found to be statistically 

significant.  The high percentage of elite taekwondo participants in our study 

who reported concussion symptoms due to a blow to the head should be a cause 

for concern.  These findings are in agreement with earlier reports by Koh & 

Cassidy (2004) and Pieter & Zemper (1998) of high incidence rates of concussion 

among taekwondo athletes.  The low percentage of athletes who reported being 

diagnosed with concussion should also be considered, as this value exposes 

concerns with underreporting of concussions and with the medical personnel 

correctly identifying athletes with concussion. 

A recent study reported on the qualifications of medical personnel serving at 

taekwondo tournaments in South Korea and the United States (Fife & Harter, 2009).  

These authors concluded that medical personnel in South Korea most often carried 

nursing credentials as their primary proof of medical training, while those in the 

USA were mostly certified athletic trainers, and medical doctors.  Typically within 

the sport arena registered nurses, although crucial within other medical settings, 

have not been recommended as qualified medical personnel to be used in high 

Figure 2. Results of Concussion History by Gender

Total

140

120

100

80

60

40

20

0

Male

Female

N
u
m

b
er

 o
f 

A
th

le
te

s

N=14
5.5%

N=132
62.8%

N=92
35.9%

N=42
64.4%

N=7
2.7%

N=5
1.9%

N=2
0.8%

N=11
4.3% N=3

1.1%

Diagnosed Concussion Concussion Symptoms 

Due to Blow to Head

Concussion by Gender

DQ Due to Concussion

2009 덴마크 학술대회-프로시딩-책.indb   155 2009-10-08   오전 8:47:56



156 Academic Session Ⅱ TKD Biomechanics & Rehabilitation

risk sports (McCrory, 2009; Guskiewicz et al, 2004).  These findings of medical 

personnel employed at tournaments in South Korea and the United States may not 

be representative of all countries but should be considered for future investigations 

in other countries.   

With previous reports of high incidence of concussion in taekwondo, and the world 

stage that Olympic taekwondo has been on over the past 20 years since its participation 

as an Olympic demonstration sport, it is imperative that national and international 

governing bodies consider the importance of adopting a standard of care for the 

concussed taekwondo athlete.  We recommend that a standard of care be adopted 

that follows international guidelines outlined by the Zurich Consensus Statement and 

the National Athletic Trainer’s Association (NATA) Position Statement on concussion 

management and assessment (McCrory, 2009; Guskiewicz et al 2004).  

As outlined in Zurich and by the NATA, with any injury to the head there lies 

the possibility of pathological involvement with the cervical spine and a thorough 

evaluation must be performed (McCrory, 2009; Guskiewicz et al 2004).  Any time 

an athlete is suspected to have been concussed they should be immediately 

removed from competition for complete evaluation (McCrory, 2009; Guskiewicz et 

al 2004).  There exists a number of concussion evaluation tools and they should 

be well rehearsed for proper use on the sideline and in the clinic.  The most 

recent sideline assessment tool (Sideline Concussion Assessment Test 2)  was 

modified from a previous version and is recommended to be used along with 

clinical assessment, neuropsychological and cognitive testing, e.g., Immediate 

Post-Concussion and Assessment Test (ImPACT), Balance Error Scoring System 

(McCrory, 2009).  It also must be noted that a loss of consciousness may not always 

be a sign of a more severe injury but should be considered when determining 

recovery outcome (McCrory, 2009).

Written in The Olympic Charter under the Mission and Role of the International 

Olympic Committee, of which the WTF is a member of, it is stated that one mission 

is, “to encourage and support measures protecting the health of athletes” (IOC, 

2007).  Also, central to the philosophy of the World Taekwondo Federation is the 

promotion of taekwondo as an important component to Korean culture and the 

development of world class competition within the Olympic Games (WTF, 2009).  

With the level and magnitude that taekwondo is practiced it is important that 

governing bodies, especially the IOC and WTF, of taekwondo take special attention 

to the safety of taekwondo competitors world wide. 
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Conclusions

Concussion is considered to be a significant public health concern within competitive 

sports in the United States and other international sporting events (CDC, 2003; McCrory, 

2009).  Strong recommendations have been made by national and international sport 

safety task forces, medical associations, and federal disease prevention programs 

(Guskiewicz, 2004; McCrory, 2009).  Concussion incidence rates in taekwondo are 

among the highest of all competitive sports (Koh, 2004).  Our results concur those of 

previous studies that age is a predictor of concussion among elite taekwondo athletes. 

Recommendations outlined by the CDC and the international concussion task force 

from Zurich should first and foremost to the WTF and IOC when promoting and 

adhering to their mission and roles as stated before. 
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The effect of the buddhist philosophy on the Taekwondo spirits:
the case of the kingdom of silla’s hwarangdo

Mechthild Nagel1, Changki Bahng2

Abstract

This study examines and discusses the interconnection of the Buddhist 

philosophy on the development of Hwarangdo’s spiritual life in the Kingdom 

of Silla; its focus is on moral discipline. The influence of Buddhism’s role in the 

principles of Hwarangdo’s secular life is discussed. An ancient form of Taekwondo 

during the Kingdom of Silla Hwarangdo’s period (57 B.C.–825 A.D.) is believed 

to have been influenced by the Buddhist philosophy as taught by Won-kwang, 

a prominent Buddhist monk. Although Buddhism is not the only philosophy to 

underlie the development of the Taekwondo spirit, the Hwarangdo spirit was 

linked to the philosophy of Buddhism. The authors provide empirical evidence 

and present the historical background of the Kingdom of Silla to support their 

hypothesis. The historical background of the Kingdom’s youth group consisting 

of elites provides a unique opportunity to investigate the role and influence of the 

Buddhist philosophy on an ancient form of contemporary Taekwondo. 

Key words : hwarangdo, buddhism, philosophy, Taekwondo, moral discipline

Introduction

The purpose of this article is to explore the influence of the Buddhist 

philosophies on the development of the Hwarangdo’s system of moral discipline. 

We believe that the effects of Buddhist teachings and ethics were deeply 

1 Ph.D., Professor, State University of New York at Cortland
  mecke.nagel@cortland.edu
2 M.S., Graduate Research Assistant, State University of New York at Cortland
  changki.bahng@cortland.edu 
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embedded within the hearts and souls of the Hwarang-do. (hereafter the 

Hwarang) The Hwarang were an organization of youth elites, taught in the martial 

arts, known as “the way of flowering manhood” or “enlightened noblemen.” (Lee & 

Cheng, 2005; Park & Gerrard, 2000; Lee, 1996; Lee, 2001) Historically, the Kingdom 

was linked with Buddhism; it gradually absorbed the core theories and teachings 

into the hierarchical system of the kingdom. Indeed, Buddhism was a state religion 

(Lee & Cheng, 2005), officially accepted in 527 A.D. From a martial arts point of 

view, the best known example of the association of martial arts with religion that 

is of the Shaolin monks in China and the strong influence of Zen Buddhism on the 

Japanese high ranking warriors, the Samurai. (Imamura & Nakazawa, 1992; Wile, 

2007)

In this connection, we want to argue, as Lee (2003) and others have that it is 

undeniable that the elite group was inextricably interconnected with Buddhism; 

Lee’s book of “the Hwarang” supports this historical fact. From a historical point 

of view, Buddhism played a pivotal role in the Kingdom of Silla and was in place 

as an imperial religion in the time of King Jinheung (540 A.D). The authors aim is 

to verify the role of Buddhism and of the Buddhist monks in cultivating the youth 

group’s moral discipline. 

Materials and methods

The primary research strategy is to test the hypotheses by utilizing empirical 

evidence and the historical information about the Hwarang. Our methodology 

includes textual and content analysis of a variety of martial arts journals, Korean 

history books, journals, and online resources journals of the World Taekwondo 

Federation (WTF), the Kukkiwon, and taewondo-related intercontinental 

associations. Secondary sources have also been used. 

Results

It is widely understood that most of the Asian martial arts have been influenced 

by the Buddhist philosophies and teachings. The authors agree in the case of the 

Hwarang. Buddhism contributed to the spiritual development of an ancient form 

of modern Taekwondo during the Kingdom of Silla. In fact, Lee (2001) said that 

Silla developed its own martial arts called “taekgyeonsul”, usually called “subak” 
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or “subyok” or “taekgyeon”. Later, under the Koguryo (37 B.C.) and Silla (57 B.C.) 

dynasties, a collective youth’s education system called “Seonbae” and “Hwarang,” 

was adopted; it included martial arts in its extensive training program.(Seoul 

Times) 

During the Silla kingdom where Buddhism was the state religion, there is no 

doubt that the Hwarang’s way of life and beliefs was linked to the teaching of 

Silla Buddhism; however, it is important to note the interconnection between the 

martial arts, practiced by the youth group, and an instruction, carried on by “Won-

kwang,” a prominent Buddhist monk. Although the Hwarang were started under 

the auspices of King Jinhueng (540A.D. to 576), Wonkwang adopted an idea of the 

Buddhist scripture and developed the code for the youth organization (Bingham, 

2007).

We want to move toward our hypotheses that the prominent priest and monks 

were pedagogues who educated the high-ranking warriors as Kim (2009) has 

claimed. Moreover, before the imperial Silla accepted Buddhism as an official 

religion, the Hwarang and their followers had contributed to the development of 

Silla Buddhism (Lee, 2003). The Hwarang collectively and systematically practiced 

the martial arts. (World Taekwondo Federation; Lee 2003) Indeed, the youth elite 

followed the instructions of Won-kwang, as laid out in “Five Precepts”; however, 

only one of the five derived from the Buddhist teachings: restraint in the taking of 

life. (Lee & Cheng, 2005; Lee, 1996; Hinrichs, 2008) 

Buddhism’s role and influence are immense in terms of developing the youth 

group’s ideology. Lee (2003), however, persuasively argues that the five precepts, 

including loyalty, are not the only beliefs that the youth organization embraced. 

The Hwarang were drew upon all the Buddhist monks’religious and spiritual beliefs 

by following and practicing moral discipline.  

The organization was born with the martial wisdom of Korea’s ancient Hwarang 

knighthood. (Cheng, 2006) In fact, we want to argue, as Lee (1996) points out, that 

Buddhism influenced the early ancestor of modern Taekwondo through its belief 

in contemplation and mental concentration; its ideology greatly influenced the 

development of  Hwarang belief system.  

The authors employ two historical hypotheses. The first of these is that 

Buddhism guided the Hwarang to systematically train in the martial arts and 

influenced the development of the modern Taekwondo. (Bingham, 2007; Meng 

and Loewenhagen, 2003) Of course Buddhism permeates all aspects of society. 
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Kim (2009) writes: “The Hwarang gradually became a religious organization that 

was embellished with the elements of Silla Buddhism.” The minds and souls of 

the Hwarang not only were embedded within the teaching and practicality of the 

Buddhist philosophies, but also the youth organization’s collective secular life 

dedicated to defending the Kingdom, practicing the martial arts, and following the 

Buddhist path. The youth corps was also Imbued Confucius values of filial piety, 

loyalty to the Kingdom, trust in friendship and sacrificial devotion to society. (World 

Taekwondo Federation) 

Most Korean history scholars believe that much of the enthusiasm of the 

Hwarang was derived from Buddhist scripture. Importantly, Ha (2009) argues that 

the Buddhist mentality of “a King is Buddha” and “the land of Silla is the land of 

Buddha” among the Hwarang played a pivotal and highly efficacious role in the 

management of the Kingdom. Lee (2003) reinforces this perspective: “After the 

imperial kingdom accepted Buddhism as a prominent faith, the Hwarang played a 

significant role in amplifying the Kingdom’s faith.” Buddhism was believed to have 

been a remarkable spiritual gateway for the Hwarang to accept the concepts of 

moral discipline. 

The second hypothesis we want to employ is that prominent Buddhist priest’s 

role as a mentor and pedagogue was critical for the development of the Hwarang 

organization.  

Buddhist fundamental philosophies were interpreted by the priest and other 

monks in the Kingdom of Silla. For the Hwarang it was consequential for not only 

building the leadership needed to lead a elite group, but also a vehicle for the 

power of spiritual and moral development. 

It is argued (Yoon, 2009) that “introducing one of the five precepts and moral 

discipline, for example, was a result of the broader Buddhist influence over the 

Hwarang’s stature in society.” 

The role of the priest in facilitating and spreading the Buddhist ideology and 

teachings deeply affected the Hwarang’s spiritual development and efficiency. For 

example, the legendary Buddhist martial arts master, Bodhidharma, according to 

many oral but not many written academic works, tremendously influenced all styles 

of Asian martial arts. 

From a Buddhist point of view, the path is a core discipline and essential 

ingredient of obtaining one’s purpose to become a Buddha. (Berman, 2009) Given 

empirical research and evidence, we want to argue that the leading Buddhist 
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priests and the Buddhist pedagogues are believed to have been  martial arts 

teachers. Only by looking at the historical roots of the Kingdom of Silla and the 

unique history of applying Silla Buddhism to all aspects of the Kingdom, including 

the warriors corps, can the Buddhist priest and the other monks be seen as 

mentors and pedagogues who taught knowledge and morality to the Hwarang.  

Discussion

The Hwarang group was an intellectually, spiritually and physically determined 

youth group, as is widely known, albeit a controversial debate over the book of the 

Hwarangseki’s (the Book of Hwarangdo or the History of the Hwarang-do) exists, 

whether it represents the true story of the organization or accurately interprets the 

activities of the Hwarang. Indeed, we also found that “the Hwarangseki” remains 

a controversial topic among Korean historians. Some question whether the role 

of the elite group is utterly positive in the Kingdom. This is a significant issue 

that can further provide more accurate details about the role of the Hwarang and 

interconnection with Buddhism. On the other hand, the authors prefer to solely 

focus on the hypothesis and empirical evidence. Korean sources, however, seem 

to agree that caution is warranted when discussing the Hwarang relative to any 

ancient Korean martial arts or modern Korean martial sports. (Kim, 1990 & Ti, 

1979) As for future research, we found a compelling aspect of “proto-feminist” 

ideas and “creation/genesis” stories; the authors thought the shamanistic and girls 

performance (known as “Wonhwa”: female Hwarang) was fascinating, and their 

displacement through envy and violence by men typical for the creation stories out 

of Africa, Judaism etc., where matriarchies were replaced by patriarchies. Moreover, 

regarding the myths, Edward Casey can be additional source for future study, 

which we hope to initiate. 

Conclusions

It is unwise to declare that the Buddhist teachings and philosophies influenced 

every aspect of the youth group’s spirituality and morality. However, the authors 

found a connection with Buddhism in the kingdom of Silla. A logical approach 

regarding this investigation starts with the fact that the Hwarang were the 

product of Buddhist Silla. (Lee & Cheng, 2005); the authors believe that historical 
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background of the period of the kingdom reveals the influence of Buddhism. 

Due to the influence of Silla’s state and imperial religion, the Hwarang became a 

religious group and Buddhist monks were pedagogues for the organization. (Kim 

& Ha, 2009) 

It is also necessary to obtain empirical evidence, especially historical records 

and their logical interpretations. For example, Lee (2003) acknowledges that 

the role and influence of Buddhism on the development of the Hwarang. Lastly, 

whether the Hwarang were solely patriotic, admirable, brave young knights or a 

convivial group of aristocratic Sillan boys or, as Lee (2003) argues, it is of the case 

that they occasionally were unethical even criminal militias. Nevertheless, overall 

Buddhism had a positive influence mitigating the critical aspects of the Hwarang.
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Propagating Taekwondo in  small and emerging countries

Anthony Ferguson* 

Abstract

The Joy of Sports lie in its unpredictably – That on any given day David could 

defeat Goliath. This realisation is at the heart of the Olympic Charter. It is what 

gives ‘Victory its Thrill and attends Defeat’s Agony’.

The Author proposes to show that Taekwondo, more than most Sports on the 

Olympic Games Schedule, offers this Joy to “SMALL AND EMERGING COUNTRIES”. 

That this is what endears it to various National Olympic Committees.

However, that Propagating the Sport in the “David Countries” brings with 

it special challenges for the World Taekwondo Federation’s Member National 

Associations and the Athletes within them. These will be examined.

The challenges are not only monetary in nature, but are also impacted by other 

non monetary variables. These  would be listed and explained. They include such 

things as Population Size; Human Resources (Coaches, Referees, Administrators, 

etc.); Physical Facilities and so on.

The Paper would also look at the impact of selected Policies  on the Propagation 

of Taekwondo in the Countries under review.

The Paper would also suggest that the formulation of Policies and Programs 

should be conceptualised with these Challenges in mind. 

The Author would use both  Qualitative and  Quantitative Methods for the 

period when Taekwondo first entered the Olympic Games (drawing as well on its 

engagement in Multi-Sport Games) to the present. 

* President, Trinidad and Tobago Taekwondo Association
  Vice President, Pan American Taekwondo Union
  tntTaekwondo@yahoo.com
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The concept of mind in Taekwondo and its relation to Qi

Peter Ha* 

Abstract

The aim of this paper is to explicate the concept of mind in Taekwondo in respect to 

“Qi” in chinese philosophy. As it is well-known, there are two aspects in Taekwondo. 

On the one hand, Taekwondo is understood as a sport that focuses on the acquisition 

of a certain skills and the training of a physical body. And on the other hand, 

Taekwondo is conceived of as a martial art that concentrates on the cultivation of mind. 

But here the concept of mind is not to be thought as an immaterial substance opposed 

to a physical body. On the contrary, it is intrinsically related to a physical body. Such a 

understanding of mind is possible on the basis of the concept of “Qi” that encompasses 

the spiritual world as well as the material world. 

Key words : Mind, dualism, reason, monism, Qi

Introduction

As it is well-known, the Sydney Olympics in 2000 marks a decisive moment in 

the development of Taekwondo (TKD). Ever since its establishment, TKD pursues 

to go beyond the boundary of Korea and to become an international sports. It 

was in the Sydney Olympics in which TKD was finally adopted as an official sport 

and got an opportunity to be known worldwide. After the Sydney Olympics, TKD 

finally attained status of a global sport. However, although the Sydney Olympics 

has contributed a great deal to the growth of Taekwondo worldwide, it, at the same 

time, has created some negative influences in the development of Taekwondo. 

After the Sydney Olympics, TKD as competitive sports got a lot of attention but the 

martial arts aspect in TKD has been neglected.

* Ph.D., Graduate School of Physical Education, Kyung Hee University, Korea
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When Hong-Hee Choi in conjunction with other masters founded modern TKD, their 

intention was not to introduce Korean style of combative sports. From the start, they 

explicitly rejected the idea that TKD is to be regarded exclusively as sport. So in order 

to distance TKD from sports, Choi put a great emphasis on the martial arts aspects of 

TKD.  The distinction between sports and martial arts can be expressed in a following 

manner. “Knowing others is intelligence; knowing yourself is true wisdom. Mastering 

others is strength; mastering yourself is true power.”1 While TKD as a combative sport is 

concerned with mastering others by strength, TKD as martial arts attends to mastering 

oneself. And mastering oneself requires the cultivation of mind. So as a martial art, TKD 

is concerned not only with the training of a physical body and learning some skills but 

with the cultivation (paideia) of mind. Yet the task of cultivating mind cannot be carried 

out by a trainer who is concerned with teaching skills and the physical fitness of body; 

rather it should be performed by a master. Here it is important to see a distinction 

between a trainer and a master in TKD. While a trainer in TKD like any other sports 

deals with activities of body, a master cares for fostering the right mind.2 Moreover the 

cultivation of mind in TKD training makes a sens when TKD is understood as martial 

arts. But how do TKD masters understand the meaning of mind when they speak about 

the cultivation of mind in TKD training?

The concept of mind and also the cultivation of mind occupy a significant 

position not only in the philosophy of TKD but also in academic philosophy. In 

academic philosophy, mind is an important concept because it constitutes an 

essential characteristic of man. Man is distinguished from an animal because he is 

endowed with mind. Since the essence of man lies in mind, academic philosophy 

also believes that the education of man is closely bound up with fostering of the 

mind. In respect to this point, the philosophy of TKD and academic philosophy 

share the same opinion that the education of a righteous man requires the 

cultivation of mind. However, they stand apart when it comes to deal with the 

relation of mind and body in man. Academic philosophy advocates the view that 

non-physical mind that is thought as independent from body is superior to body. 

1 Lao Tzu, Tao Te Ching, translated by S. Mitchell (New York: Harper & Row Publishers, 1989), 33.
2  The distinction between the training of body (sports) and the cultivation of mind (martial arts) in TKD 
is closely related to the old debates in physical education. Scholars in physical education debated on 
issue of whether physical education consists in “education of the physical” or in “education through the 
physical.” In regard to this dispute, it is not misleading to say that TKD understood as martial arts is sided 
with “education through the physical.” Cf. R. Mechikoff and S. Estes, A History and Philosophy of Sport and 
Physical Education (New York: McGraw Hill, 2005), 53-54.
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Consequently in this conception of mind, physical fitness of body contributes 

nothing to the formation of right mind in man. 

But in TKD the cultivation of mind is essentially bound up with physical fitness 

of body. So TKD requires a new conception of mind that is distinguished from 

academic philosophy. In contrast to the academic philosophical understanding of 

mind, the concept of mind in TKD is intrinsically related to a physical body. Hence 

when a TKD master speaks of the cultivation of mind, he presupposes a unity 

of mind and body. In other words, TKD’s conception of mind is opposed to the 

dualistic nature of man and instead supports a view of each individual as a unity of 

mind and body. The metaphysical determination for this unity of mind and body is 

called monism. It is possible to assert this unity because in the philosophy of TKD 

mind is conceived of as something physical that is founded on “qi.” Here one can 

see that the concept of “qi,” which is one of most important concepts in Chinese 

philosophy, plays an important role in the formation of mind in TKD. Hence in 

order to understand the peculiar aspect of mind in TKD, it is necessary to clarify 

a meaning of “qi.” However, the monistic conception of mind based on “qi” is only 

understandable when it is explicated in the background of dualism of mind and 

body. Hence our treatise on the concept of mind consists of two parts. First we 

will try to explain the academic philosophical understanding of mind in respect to 

dualism of mind and body. Then we will elucidate TKD’s understanding of mind as 

a unity of mind and body on the basis of “qi.”       

 The Dualism of Soul and Body in the Philosophy of Plato

 It is no accident that most academic philosophical discourse on the concept 

of mind begins with the philosophy of Plato. Such importance of Plato’s position 

in the western philosophy is ascertained in Whitehead’s remarks in Process 

and Reality. Whitehead makes a bold claim that the development of the western 

philosophy is nothing but footnotes of the philosophy of Plato. Thus to understand 

the academic philosophical conception of mind, it is necessary to tackle Plato’s 

theory of mind in his philosophical system.

 Throughout his life Plato firmly believes that the soul or the mind of man is 

essentially nonphysical. With this conception of soul, he avoids falling victim to 

the materialistic view of man by natural philosophers who advocate that the soul 

is nothing other than material substances such as air, fire or atoms. Against the 
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materialistic understanding of man that reduces the essence of man to matter, Plato 

holds a view that the essence of man consists of, on one hand, nonphysical soul 

and, on the other hand, a physical body. Hence he is an uncompromising dualist 

who believes that the nonphysical soul is clearly distinct from a physical body. 

However, it is important to see that in his philosophy Plato maintains two kinds 

of dualism; psychological dualism and metaphysical dualism. Let me first clarify 

former one, which he elaborated in Phado.  

In Phado, Plato provides a philosophical account for the last day of his master 

Socrates before taking a lethal drug for falsely being accused of impiety. Hence, a 

theme of Phado begins with the discussion of death. In fact, Socrates insists that 

“philosophy in the right way devote themselves to nothing else but dying and being 

dead.”3 At first sight, Socrates’ statement that philosophy is preoccupied with death 

may seem strange. Yet if one wonders  what comes after death, then the discourse 

on death is indeed one of main questions in philosophy. 

It is a universally accepted statement that all men die. In other words, all human 

being are destined to die (or Heidegger would say the essential constitution of 

man consists in “Being-toward-death”). And in a general sense, death signifies an 

end of earthly life. But what exactly happens in the end of life? In Phado, Socrates 

confronts this question and introduces a novel definition of death.

In contrast to the crude teachings of the former natural philosophers who viewed 

death as nothing but a simple dissolution of a body, Socrates defines death as the 

separation of the soul(mind) from the body.4 That is, in death while a physical and 

mortal body perishes, immortal soul is released from the confinement of body and 

survives after death. And since a mortal and physical body perishes in death, it is 

regarded as something unworthy. Here one can see why Socrates argues for the 

defamation of body. Furthermore he despises the body, for it leads to vain pleasures 

associated with food, drink and aphrodisia. However, his emphatic denigration of the 

body is confined to the rejection of the bodily pleasures in a moral sense.

Passing from the moral to the intellectual bearing of his theory of soul and body, 

Socrates now maintains that the physical body a great hinderance to attaining 

wisdom.5 A body of man consists of organs of perception. It is by these organs that 

3  Plato, Plato’s Phado, translated by E. Brann, P. Kalkavage, E. Salem (Newburyport: Focus Classical 
Library, 1998), 64A. 

4  Ibid,. 64C.
5  Ibid., 65A.
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man is able to experience a reality. But Socrates argues that knowledge formed 

by the eyes and ears of man does not reflect a genuine reality at all; rather these 

sense organs only provide a seemingly distorted reality. In order to grasp the 

true reality, a philosopher should free himself from the senses and emotions of 

body and reside in the intelligible soul. From this we can discover a transition of 

body to soul in death, for it represents a separation of soul from the body. Since a 

hinderance of the body is overcome in death, a true philosopher should engage in 

meditative thinking about death to strive for purity of the soul.

With this defamation of body or lover of the body that goes together with a 

lover of money and honor, Socrates proceeds to discuss whether there is indeed 

an immortal soul after death. It is one thing to state the reality of soul and its pre-

eminence over the body, but it is other thing to demonstrate the existence of an 

immortal soul. In order to deal with the immortality of soul, Socrates returns to the 

question of whether the soul survives after death or disappears completely without 

a trace. In fact ordinary people hold the belief that “in truth the wind will blow the 

soul away and scatter her in all directions as she departs from the body.”6 Socrates 

calls this belief “the fear of children.”7 In contrast to the belief of ordinary people, 

he is, however, absolutely convinced of the fact that soul is immortal and he tries 

to persuade his students this truth. 

Socrates seeks to demonstrate an immortality of soul on the basis of the 

theory of recollection (anamnesis) and of non-composite soul. By the theory of 

recollection, he means that we already possess certain knowledge, for instance, 

mathematical knowledge that is not derived from sensible experience prior to birth 

even though we have forgotten it. So according to the recollection theory, true 

learning consists in attaining knowledge that is already found in the soul before it 

is united with the body. This separation of mind and body can be also attested in 

the metaphysical dualism discussed in Plato’s philosophy.

In Republic, Plato offers his theory of metaphysical dualism that is best illustrated 

in the Allegory of the Cave.8 According to Plato, the fundamental condition of 

human beings is like inhabitants in the cave. In the Allegory of the Cave, he 

6  Ibid., 77E.
7  Ibid., 77E. Viewing from the perspective of Greek philosophy, it seems irony that in modern 
philosophy, the belief in the immortal soul is an indication of immature mind in man

8  Cf. Plato, The Republic translated by R. Larson (Arlington Heights: Harlan Davidson Inc, 1979), 514-
519.
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imagines a group of people (prisoners) who have lived chained and held immobile 

since childhood. They have been chained in such a way that not only their arms 

and legs are held in place but also their heads are fixed. So prisoners are compelled 

to gaze at a wall in front of them. Behind them there is a blazing fire at a distance, 

and between the fire and the prisoners is a low wall, along which people are 

carrying on their heads figures of statues, animals and men. The prisoners can only 

see nothings but shadows cast by the men and believe they are real things. Plato 

then introduces something new into the scene. A prisoner who is freed from chains 

is able to turn around and realizes that what he has been seeing were only shadows 

on the wall. Furthermore, a prisoner is led to the entrance of the cave and he finds 

himself outside of the cave where he can experience not the figures of animals but 

real animals. So a freed prisoner eventually comes to understand that the shadows 

on the wall in the cave are not constitutive of reality at all, as he can perceive true 

reality—Plato calls this reality Ideas—outside of the cave.

Thus, in the Allegory of the Cave, one can notice that Plato offers two different 

conceptions of reality; reality experienced inside the cave and the reality 

encountered outside the cave. He calls the former the sensible realm (eikasia 

topos) and the latter the intelligible realm (noetos topos). In the realm of the 

sensible, things are experienced as shadows or object of sense perception. 

However, in contrast to this, things experienced in the realm of intelligible are 

mathematical objects or Ideas proper which are revealed in the faculty of mind 

(nous). Hence according to the Allegory of the cave, the cultivation of mind 

consists in the ascension from the realm of shadows to the realm of Ideas. Here 

we can see that just like the psychological dualism, in the metaphysical dualism a 

superiority of mind over body is also emphasized. But in the philosophy of TKD 

mind is never conceived of an independent faculty from a body. Rather mind is 

essentially united with the body. This conception of mind becomes possible when 

mind is explicated in respect to the concept of “Qi.”

The Monism of Mind and Body Based on “Qi”

If anyone attempts to draw attention to the aspect of martial arts in TKD and to 

develop the philosophy of TKD, one must appeal to the term “Do” in Taekwondo. 

“Do” or “Tao,” which means the “right path” or the “universal principal,” is the 

most important concept in Eastern philosophy and it has had a great influence 
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on the understanding of man and nature. For Eastern philosophers, engaging in 

philosophy is nothing other than the pursuit of “Do.” Likewise in the training of 

TKD, a master also strives for “Do”, namely the “right path”, of using foot and hand. 

For a TKD master, this pursuit of “Do” involves the cultivation of mind. Yet when a 

TKD master speaks of mind, he does not understand it as a faculty of intelligence. 

He rejects the idea that mind is constituted in intelligence. Intelligence is only a 

derivative phenomenon that presupposes a primordial ground. A master equates 

the primordial ground of mind with “willing.” So in TKD the cultivation of mind is 

equivalent to the cultivation of willing. The concept of “willing” in TKD, however, is 

not understood as volitional activities originated in the practical reason. Rather by 

“willing,” a master means the “vital urge” that encompasses the domain of mental 

as well as the domain of a physical body. That is, “willing” presupposes a unity of 

mind and body. And this concept of “willing,” upon which a monistic view of man 

takes place, can be explicated in respect to “qi” in Eastern philosophy.

Among many concepts in Eastern philosophy, “qi” is the most widely known 

concept. In Eastern culture, the concept of “qi” is discussed not only in philosophy, 

but also in medicine, physics, astronomy, and even in martial arts. Yet since “qi” 

encompasses such various subjects, it is not an easy task to understand the exact 

meaning of “qi.” Zhang Huan argues that there are 23 different definitions of the 

word “qi.”9 But this variety of meaning is derived from one essential feature of 

“qi.” The essential feature of “qi” consists in fine mists that are regarded as life-

giving substance. And as life-giving substance, “qi” constitutes the inner, true and 

indestructible nature of all beings including man. This characteristic of “qi” can 

be attested in its etymology. Etymologically speaking, the word “qi” means “steam 

rising from rice as it cooks.” Understood as such, “qi” signifies the life-process or 

“flow” of energy that gives birth and sustains all existing beings.  

However, the flow of “qi” remains quiescence, unless it is stirred in the dialectical 

movement of “yin” and “yang.” By its essence, “qi” and “yin” and “yang” both signify 

the primordial energy. But whereas “qi” refers to an invisible force belong to the 

metaphysical domain, “yin” and “yang” are visible forces that is situated in the 

physical domain. Since the flow of invisible “qi” manifests in the movement of “yin” 

and “yang,” “qi” can be only investigated in respect to “yin” and “yang.” Just like the 

concept of “qi,” the concept of “yin”—literally means the ‘shady place’—and “yang”—

9 Zhang Yu Huan & Ken Rose, A Brief History of Qi (Brookling: Paradigm Publications, 2001), 9-10.
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literally means the ‘sunny place’—lie at the heart of many branches of classical 

Eastern science and philosophy as well as martial arts. In the general sense, “yin” 

is characterized as cold, soft, night and associated with the feminine. In contrast 

with “yin,” “yang” is defined as hot, hard, day time and associated with masculinity. 

Moreover this concept of “yin” and “yang” is used to describe how seemingly 

opposing forces are interconnected and interdependent in the natural world. Yet 

underneath the dialectical movement of this opposing force, there lies flow of “qi” 

which Eastern philosophers understood as the ultimate ground of being.

The Gospel of John begins with the following statement: “In the beginning was 

the world (logos).” Just like Western thinkers, Eastern philosophers also wonder 

about the origin of the universe. According to the ancient Chinese philosophers, 

the universe originated in “qi,” a fine mist permeated throughout the universe 

prior to the Big Bang that gave birth to the universe we observe today. The 

description for this primordial state of “qi” prior to the creation of the universe 

can be found in the Chinese myth of Pan Gu. Zhang Huan provides the myth of 

Pan Gu in a following manner: “The story goes that before the universe came to 

be there existed only a giant egg. Everything that has ever been or ever will be 

was compacted inside this giant egg, along with a giant named Pan Gu. Nothing 

was differentiated. All things, all matter, all space, all energies were squeezed 

together into a formless substance within the egg. This undifferentiated substance 

was the original qi.”10 What is the  decisive point in this passage is the expression 

“undifferentiated substance.” This expression suggests that formless substance of 

“qi” is prior to any forms of differentiation, whether it deals with the opposing force 

of “yin” and “yang” or the division of mind and body. Hence the formless substance 

of “qi” is what constitutes the unity of mind and body in man.

In the mind of Eastern philosophers, the true nature of man lies not in mind but 

in “qi.” Concerning this matter, Zhuang Zi says: “Human beings are born because 

of the accumulation of ‘qi.’ When it accumulates there is life. When it dissipates 

there is death. There is one ‘qi’ that connects and pervades everything in the 

world.”11 The lowest form of living organism is impulse devoid of consciousness 

and “qi” can conceived of as impulse of living organism. As identified as impulse, 

“qi” is the primordial power behind the higher spiritual activity as well as every 

10  Zhang Yu Huan & Ken Rose, A Brief History of Qi (Brookling: Paradigm Publications, 2001), 25.
11  Zhuang Zi, Zhuang Zi (Seoul: Yel-Yu Publishers, 1995), 82.
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physical activity, and consequently it provides the energy for the purest acts of 

thoughts and action. Furthermore, the primordial power of “qi” that is sometimes 

called “xue-qi”—literally means ‘qi of blood’12 —also directly effects everyday 

activity of man. However, if “xue-qi” is unattended, it can lead man into a morally 

reprehensible life. “The morally noble man guards himself against three things. 

When he is young, his xue-qi (blind impulse) has not yet stabilized, so he guards 

himself against sexual passion. When he reaches his prime, his xue-qi is not easily 

subdued, so he guards himself against combativeness. When he reaches old age, 

his xue-qi is already depleted, so he guards himself against acquisitiveness.”13 So in 

order to become a morally righteous man, one must keep an eye on blind impulse 

and should not be led by it. 

According to academic philosophers, in order to put “xue-qi” under control, 

one must cultivate mind that is thought as independent from a body. Here they 

assume that mind is superior to “qi” and hence it has the power to command “qi” 

to a right direction. But in contrast to academic philosophers, TKD masters argue 

that “qi” cannot be commanded by mind, for mind is a derivative phenomenon. 

The primordial power of “qi” can only be muzzled only by “qi” itself. And for TKD 

masters, the ways of commanding the blind impulse of “qi” is found in “Kihap.” 

“Kihap” which means a unification of “qi” is one of the essential components 

in TKD training. Especially it plays a decisive role in “breaking” (Keok-Pa) and 

“sparring” (Ke-Ru-Ki). In “sparring,” strong “Kihap” is used for concentration and 

also to get the initiative in the game by intimidating an opponent. Yet the function 

of “Kihap” should not be confined to startle an opponent or the concentration of 

power before the performance of “breaking.” On a deeper level, “Kihap” functions 

as a technique of commanding the blind impulse of “qi.” In respect to this, one can 

say the master has absolute control over the movement of “qi,” for he has the ability 

of unifying “qi.” So confronting the “xue-qi” of sexual passion or of combativeness, 

a master is not moved by this passion; rather he is in control of himself. Thus, 

for TKD masters, the cultivation of mind consists in commanding “qi” by austere 

training so that their life is not agitated by the “xue-qi.”

12  It is not a coincident that “qi” is determined in respect to blood, for blood is the first thing 
to be vivified in the development of organism. Cf. A. Schopenhauer, The World as Will and 
Representation Vol. II (New York: Dover Publications, 1966), 254. 

13  Confucious, Analects (Seoul: Yel-Yu Publishers, 1993), 16.
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Conclusions

As mentioned in the preceding section, TKD is characterized as 1) a sport and 

2) a martial art. Unlike any sports, martial arts are concerned with the cultivation 

of mind. So TKD understood as a martial art is known as the best medium to 

cultivate moral virtue. However, the cultivation of moral virtue is not monopolized 

by TKD. Even in the academic philosophy, especially, in ethics, scholars also deal 

with the cultivation of moral virtue in their researches. Thus, in order to establish 

the philosophy of TKD, it is first necessary to distinguish the principle of TKD 

philosophy from the principle of the academic philosophy.

The martial aspect of TKD that is concerned with the cultivation of mind draws 

its theoretical principles from the philosophy of “qi.” With the concept of “qi,” 

we can now understand what a TKD master means by the cultivation of mind. 

According to a TKD master, the cultivation of mind is the command of “xue-qi” 

which is accomplished not by the spiritual meditation as academic philosophers 

thought but by austere physical training. Here one can see that the relation of 

mind and body in the academic philosophy is reversed. Whereas the idealistic 

philosophers believe that mind is superior to the body and the body should be 

subordinated to the faculty of mind, TKD masters hold the opposite view. For them 

the body is superior to mind and this view is supported by the concept of “qi” that 

permeates in body and provides energy for mind. Metaphorically speaking, “qi” 

refers to the ocean and mind signifies a little ship on the ocean. A small wave of 

the ocean can shake a ship and a ship does not have any control over a wave. As 

such according to TKD masters, mind cannot have any effects on “qi”; rather “qi” 

can be only governed by “qi” itself and this is done in austere training of body. 

With this emphasis of “qi” in cultivating mind, the philosophy of TKD introduces 

a new understanding of man that is not found in the academic (idealistic) 

philosophy. In the academic philosophy, man is thought as a split entity whether 

he is split into mind and body or mind and nature. In contrast to the academic 

philosophy, the philosophy of TKD see a man as a unitary entity and this 

conception of man makes possible a harmonious relation with nature.   
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Pre-Service teachers’ perceptions on Taekwondo 
as a sport in physical education teacher education program

Ha Young Kim1*, Boung Jin Kang2, Chin Man Ju3 

Abstract 

The purposes of this study were 1) to understand how pre-service teachers perceive 

Taekwondo (TKD) as a sport that enhances physical fitness levels and improves 

fundamental motor skills in physical education (PE) and 2) to investigate whether they 

would consider including TKD in their physical education curriculum.

An open-ended questionnaire was completed by 12 pre-service teacher 

participants. The participants were upper level physical education teacher 

education (PETE) majors from a mid-western university who had no previous 

TKD experience, but were participants in an introductory workshop in TKD. The 

collected questionnaires were analyzed to describe how pre-service teachers 

perceive Taekwondo (TKD) as a sport and why they would consider including TKD 

in their physical education curriculum.

All of the participants reported positive perceptions toward teaching TKD 

in physical education curriculum. They perceived TKD as a sport that requires 

cardiovascular endurance and competent motor skill techniques, therefore, 

enhancing physical fitness levels and improving fundamental motor skills. Finally, 

the participants expressed that they would consider including TKD in their physical 

education curriculum.

The pre-service teachers showed positive perceptions toward teaching TKD in 

physical education programs. Martial arts can play an important role in physical 

education programs in order to build self defense skills. Future studies are 

warranted to investigate how to infuse teaching TKD into PETE programs.

1 Ed.D., Northern Illinois University, USA
2 Purdue University, USA
3 Ph.D., Sangji University, Korea
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Introduction

There continues to be a growing interest in martial arts sports in the United 

States. This interest is rooted not only in self-defense, but also because the martial 

arts are consistent with educational philosophies from all around the world (Kozub 

& Kozub, 2004). The interest in martial arts has grown during the last two decades 

(Winkle & Ozmun, 2003). Most communities have private martial art schools and 

many fitness centers offer various martial art classes as to enhance level of physical 

fitness (Winkle & Ozmun, 2003). Also, nowadays martial arts have transitioned 

from spectator sports to recreational sports that all age levels can participate 

(Kozub & Kozub, 2004). 

Students wish to learn the sports that they enjoy and also fulfill needs that 

are present in their lives through their physical education programs. It has been 

estimated that five out of six North Americans will become victims of violent 

behavior, either completed or attempted (Steve Jefferies, 2009). University physical 

education teacher education (PETE) programs should understand the need 

for courses that acknowledge a wide variety of issues of their future student 

populations (Bell & Lorenzi, 2004).   

It is important to understand that the relationship between cultural diversity and 

sports have increased in schools across the United States (Bell & Lorenzi, 2004). 

Cultural diversity in sport should be a component in physical education programs 

with diverse populations (Na, 2009). One of the benefits of participating martial 

arts is to understand different cultures, especially an understanding of the skills, 

knowledge, and philosophy of the sports builds authentic experiences of diverse 

cultures. 

There are many parents who are practicing it with their children, which is 

beneficial for them to have active lifestyle and socially involve not only with 

peers but also family members. Martial arts as a lifelong activity helps students 

become physically fit in addressing the health related components, including 

cardio-respiratory endurance (Melhim, 2001; Pieter, Taaff, & Heijmans, 1990), 

muscular strength and endurance (Falk & Mor, 1996; Pieter, Taaff, & Heijmans, 
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1990), flexibility (Violan, Small, Zetaruk, & Micheli, 1997), and body composition 

(Toskovic, Blessing, & Williford, 2002). 

According to Kozub and Kozub in 2004, it is common to learn how to wrestle or 

play judo as curricular activities in Turkey and Japan. Taekwondo is a very popular 

sport as an Olympic event and used for self-defense skills in Korean physical 

education programs (Yoo & Kim, 2005). Various martial arts systems are already 

adopted as a part of physical education curriculum and as an extracurricular 

activity in Asian countries (Winkle & Ozmun, 2003). 

Despite the evidence of these advantages of martial arts and adopting from 

physical education (PE) programs in different countries, there is a limited offer to 

the school physical education programs in the United States. One of the reasons 

is a lack of training for physical educators in the martial arts (Winkle & Ozmun, 

2003). There are few martial arts classes offered to the future physical educators 

in PETE programs, nor are there many professional development programs for in-

service teachers. 

Therefore, this study was conducted with twelve pre-service teachers to 

understand their perspectives on Taekwondo. Taekwondo is one of the most 

popular martial arts and has spread worldwide. There are more than 180 countries 

with national federations affiliated with the International Olympic Committee. The 

volunteer pre-service teachers in this study were in a TKD workshop that was 

offered in a PETE program at a mid-western university. 

The purposes of this study were 1) to examine how pre-service teachers 

perceive TKD as a sport that enhances physical fitness levels and improves 

fundamental motor skills in physical education and 2) to investigate whether 

they would consider including TKD in their physical education curriculum. The 

arrangement of learning environments in which students have access to learn 

TKD as a martial art, as well as self-defense, would be an opportunity to enhance 

physical fitness levels and improve fundamental motor skills in physical education 

using an enjoyable and novel sport. 

Materials and methods

Subjects 

Twelve male pre-service teachers in a PETE program from a Mid-Western 

University were participated in this study. All the participants have been trained 
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TKD in a TKD workshop that was offered to the future physical education teachers 

at the university. They were all upper level PETE majors (juniors and seniors). They 

had no previous TKD experience prior to the workshop. They have been trained 

approximately from 6 months to 2 years at the time of collecting data for this study. 

The TKD workshop has been offered for the purpose of providing TKD 

experiences that included the mental and social benefits of TKD for the future 

PE teachers in order to encourage them to teach TKD in their future profession 

(a K-12 school setting). The workshop was founded in the spring of 2006 as a 

voluntary event by the main investigator who earned doctoral degree in physical 

education teacher education program along with 6th degree black belt in TKD. 

A male student who was in a masters program in physical education joined the 

workshop in the fall semester of 2008 as an instructor. He was 5th degree black 

belt in TKD who had bachelor’s degree from Korea, in majoring TKD.  

Instrument and Data collection

A questionnaire was created by the researchers and consisted of 12 items with 3 

categories including psychomotor, affective, and curriculum aspects. Psychomotor 

aspects dealt with motor skills and fitness outcomes, and the affective aspects 

dealt with feelings, values, social behaviors, and attitudes in PE (Rink, 2006).  An 

open-ended questionnaire was completed. The questionnaire was distributed to 

each participant via email and the completed questionnaires were returned to the 

main investigator. All distributed questionnaires were collected from the 12 pre-

service teacher participants during the months of May and June in 2009. 

For the purpose of content validity of the questionnaire, the developed 

questionnaire was sent to two experienced physical education teachers not 

involved with this study, one was in a PETE program and the other one was with a 

martial art experience in a PETE program. 

Data Analysis 

The collected questionnaires were analyzed using the 3 categorized sections to 

describe how pre-service teachers perceive TKD as a sport and why they would 

consider including TKD in their PE curriculum. The divided categories were (1) 

psychomotor, (2) affective, and (3) curriculum aspects regarding the possible 

adoption of Taekwondo into their PE programs. The first two categories described 

their perspectives regarding whether TKD would be applicable to K-12 physical 
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education settings. The third category was to illustrate their subjective intentions 

regarding their potential adoption of TKD in their PE curriculum as future physical 

educators. The similar responses were combined into one common description to 

eliminate overlapped responses. 

Results

All the participants reported that TKD should be included in the physical 

education curriculum. They perceived TKD as a sport that requires cardiovascular 

endurance and competent motor skill techniques, therefore, enhancing physical 

fitness levels and improving fundamental motor skills. Finally, the participants 

expressed that they would consider including TKD in their physical education 

curriculum. The findings are described using the three categories of psychomotor, 

affective, and curricular aspects.  

Psychomotor aspects 

Motor skills and basic fundamental skills are greatly improved in TKD. The 

movements are very precise and focus on exact movements of the body. Training 

the body to perform such movements for me personally feels that I have more 

control over my movement.

I do believe that TKD can help to improve motor skills and fundamental skills 

because it improves all health related fitness components. When you improve those 

components you will improve your motor and fundamental skills.

I would think that TKD can enhance the physical fitness level for students in a 

PE setting because there is a lot of cardiovascular endurance involved. 

It will help out with locomotor and non-locomotor skills because it involves 

jumping, running, and uses in the arms and legs. 

I believe that in my experience TKD has been very helpful to enhance my 

physical fitness which in turn has helped me in other PE activities. Some of the 

benefits of TKD have been cardiovascular health, muscular strength, and also very 

importantly flexibility. These enhancements have helped in all aspects of PE for me 

as I can run longer, exercise more, and feel better after I do. 

TKD has many benefits for increasing motor skills because of the focus on foot 

coordination which allows for an increase in general loco-motor skills.  
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Affective aspects 

I think TKD can be enjoyable for students.  Perhaps not for all students, but 

then again not every student likes everything that is taught in PE. TKD is a very 

individualized sport/skill, which some sports cannot provide. 

It is enjoyable to other students because it is fun and competitive with each 

other. Students can also select to participate in TKD in a non-competitive setting. 

It is also different from other sports because it is a self-defense activity that 

enhances and helps protection. 

TKD is fundamentally based on respect and honor. From taking a bow when 

entering the space to shaking everyone’s hand at the end of the day. The mutual 

respect given to each other and the teacher is rarely seen in other classes.

TKD takes a student and make them responsible for themselves during PE 

and outside of PE. Since students are learning some self defense skills it is their 

responsibility not to use those skills on anyone. 

I think TKD is very enjoyable for students in physical education because TKD is 

very different than most students are use too. A change of pace is always needed 

to keep the attention of the students. The difference in TKD than other sports is 

the perception that it takes from spectators that are uninformed about TKD. Many 

may view the activity as violent, instead of seeing the discipline and art involved.  

I think TKD provides self-respect and respect to others more so than any other 

sports in the physical education curriculum, if taught properly, because of the style 

of physical activity and the culture in which it comes from. Because TKD is a sport 

that involves physical contact the measurements of discipline should be raised. 

To an extent I have learned some differences in the American culture and 

the Korean Culture, but I would like to learn more. I also believe that American 

students can learn a lot from the discipline that Korean Culture exudes.

Curriculum aspects  

Safety 

It is safer than other sports preformed in physical education classes. I feel 

that there are more injuries from basketball or football being taught in physical 

education class. In a contact sport there are instances where students are going to 

get injured and it’s just a natural occurrence.

I think that TKD is very safe because it is an individual skill and can be practiced 

as a individual skill. 
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I think that TKD can be taught like other sports in physical education as long as 

the emphasis is on the skills that are learned rather than emphasis on winning or 

losing. If the emphasis is on winning or losing then students will not learn properly 

and can get hurt.

I think that as long as discipline is taught effectively and supervision is set then 

it is very safe to practice. The only way that TKD would be dangerous is that the 

teacher is inexperienced.

I would definitely like to teach TKD in my curriculum in the future. I think 

activities like TKD, such as Karate, Jiu Jitsu, and Judo, are the most beneficial 

activities because they give their students better knowledge about their own 

bodies, and also if taught effectively lead to a higher level of discipline. 

Intention to adopt TKD into curriculum 

As a future PE teacher I will be teaching TKD in my classroom when I get a job. 

As for TKD having to be taught in a K-12 setting, I believe TKD would be 

beneficial but not mandatory. There are many benefits of having TKD, but I do not 

think that it will become as popular as the traditional sports. 

TKD is great for me to be able to teach in the future. Before the workshop I 

would have never imagined TKD being a part of my curriculum, now I see it as 

essential to my curriculum.

 Discussion 

Winkle and Ozmun (2003) stated, “Martial arts can enhance students’ health-

related fitness, performance-related fitness, self concept and esteem, and cognitive 

abilities” (p. 29). Martial arts can be practiced as a form to enhance physical fitness. 

Taekwondo has the potential to elevate heart rate to increase cardio-respiratory 

fitness (Pieter, Taaff, & Heijmans, 1990). As a matter of fact, pre-service teachers 

supported the notions of the scholars in that the sport of TKD provides positive 

aspects of dealing with the improvements of fundamental motor skills and health 

enhancing levels of physical fitness (NASPE objectives 1, 3, & 4). 

As the pre-service teachers perceived, TKD was seen to emphasize affective 

aspects (NASPE objectives 5 & 6), which are related to attitudes, values, and social 

behaviors. One of the novel characteristics of marital arts is the “bow” in order to 

demonstrate respectful attitudes in the teaching setting. All practitioners begin and 

end lessons with a “bow” to the instructor as an expression of appreciation and 
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respectful behavior. The students also “bow” to their peers to signify their respect 

and to demonstrate a respectful attitude for others and other cultures.  

There is a perception that the martial arts are dangerous (Na, 2009), teaching 

fighting aspects (Kozub & Kozub, 2004), and aggressive behaviors on the part of 

participants (Winkle & Ozmun, 2003). This might be a reason that explains physical 

educator’s hesitancy to teach martial arts. However, Winkle and Ozmun (2003) 

suggested that “participating in a structured martial arts program is relatively safe 

(p. 29).” In fact, the pre-service teachers also supported from their experiences 

that the practice of TKD was as safe as any individual sport. All the pre-service 

teachers were positive in their willingness to teach TKD in their future profession 

as non-traditional sport.

The literature indicates the positive role TKD can play in school physical 

education programs, and the pre-service teachers showed positive perceptions 

toward teaching TKD in physical education programs. Martial arts can play an 

important role in physical education programs in order to build self defense skills. 

This coincides with a public concerned about the rising incidence of crimes of 

violence (Nelson, 1991). However, according to the scholars, physical educators 

were feeling inadequate to teach martial arts due to their lack of skill levels (Winkle 

& Ozmun, 2003). Therefore, it would be appropriate to include a martial art classes 

in PETE program and encourage them to teach it in their future profession. 

Limitations and implications for future research 

These results were drawn from only 12 pre-service teachers in a PETE 

program and they were from the TKD workshop that was provided from the main 

investigator’s institute. There was only an in-stage (in the middle of attending 

workshop) questionnaire survey for this study rather than including pre-stage 

questionnaire (before the attending workshop). Therefore, it was difficult to 

understand their perceptions prior to the workshop at all. Also the results were 

found only from the pre-service teachers who have been attending the workshop. 

Therefore, future research should be conducted to investigate how their 

perceptions have changed between pre and post settings as well as how their 

perceptions are different from a control group which has not had exposure to 

a TKD experience. Further studies are warranted to investigate how to most 

effectively infuse the teaching of TKD in PETE programs. 
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A martial arts vision of the Olympic games for the 21st century

Yong Bom Kim*

Abstract

Alternative Martial-Arts Structures for conflicts existing inside the I.O.C. Olympic Games

One problem of the Olympic Games is that they have been viewed as both a 

venue for international sports competition as well as a forum for solving political 

problems. Even though the Olympic Games have their own genuine character 

as a sporting event, they are not insulated from the political problems of the 

participating countries.

I believe that creating a new Olympics for the Martial Arts could help solve the 

conflicts that arise from the purely Western-based Olympic Games that we have 

today.  This would help bring a balance between Eastern and Western cultures.  

Additionally, a Martial Arts Olympics would contribute to and promote a healthier 

culture which nurtures the concept of a life of vitality.  By using the basic structure 

of the current Olympic games as a model, we can build a new event that not only 

focuses on athletic competition, but how physical training can lead to spiritual self-

cultivation.  As is the case with the current Olympic Games, the new event would 

propagate cultural exchange between East and West and introduce many people to 

the martial arts lifestyle. 

The new century has found human civilization on a course of radical change 

in which sports and health are viewed with greater value than ever before.  More 

than forty disciplines of the martial arts are practiced in over 180 countries around 

the world, making these sports part of a multi-million dollar industry, and yet most 

of these athletes are not able to compete at the Olympic level simply because their 

sport is not part of the standard Olympic Games.

While the IOC has included both Taekwondo and Judo as official games, overall, 

the Olympics as a whole are not based on the principle of self-cultivation through 

* Ph.D. University of Bridgeport, USA
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physical training as it practiced in the martial arts.  I believe that the time has come 

to create a new Olympic Games specifically for the Martial Arts, one that is rooted 

in this principle and dedicated to promoting it worldwide.

Introduction

The fact that Beijing hosted the 29th Olympiad in 2008 is historically significant 

for many reasons.  It marked the first time that China hosted the Games, and 

proved on many levels that even nations that have distinct and divisive ideological 

differences can put them aside peacefully during the course of the Games.  In 

this vein, I believe that the Games and politics can be developed to each other’s 

advantage.  Ideally, we would see the true nature of the Olympic spirit spilling out 

into other aspects of international relations.

It took about eleven years and a lot of money for China to be able to host the 

Olympics.  Despite the cost of designing and building new sports facilities, many 

countries are anxious to host the Games.  The main reason for this desire is the 

political, economic, social and cultural impact it has on the host country (S.M. 

Kim, 2006).  The Olympic spirit overcomes politics, ideology, race and religion 

and promotes sports and peace worldwide (C.R. Kim, J.S. Yu, 2003).  While we still 

pursue this spirit, in reality it has been fading among nations, and the athletes are 

left victims of the political will of their respective countries.

Some athletes try to use the Games to bring attention to their political views, 

and such efforts reflect both political and economic agendas.  Additionally, many 

countries participate in the Games for reasons that are far from reflecting the true 

Olympic Spirit (J.H. Kang, D.H. Nam, 2001).

In “The Politics of the Olympic Games”, Espy (1981) said that the modern Games 

symbolize “…the conflict between what man wishes to pursue and man’s true 

character”.   Therefore, the true goal of Olympic Spirit has not been reached, and 

this highlights the difference between the ideal of true Olympic spirit and the 

realities of current economic and political situations.  In granting a country the 

right to host an Olympiad, the IOC has bestowed the opportunity for economic 

growth and development on the host country, but has overlooked equally 

deserving countries due to internal political struggles.

The Olympic Games began as a celebration of athleticism and developed into an 
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international event focused athletics as well as world peace and friendship between 

nations. In this context, the Martial Arts Games would have a more realistic 

approach that reflects the current global era.  In this sense, the new Games should 

return to a structure that elevates the role of personal health and exercise by 

introducing sports that cultivate the participant’s mind as well as their body.

So far, Judo and Taekwondo have been introduced in the Games as combat 

sports, such as boxing and wrestling.  The blending of Eastern and Western sports 

cultures has already begun.  Westerners have already begun to understand and 

value that the study of Eastern Martial Arts is based on respect for others and the 

participant’s spiritual development.  The modern Martial Arts have been established 

as a basis for cultivation of the mind and body, for building character, and for 

the study of philosophy, ethics, and morality (B.K. Ryu, 1997; G.P. Kim 2006).  I 

propose that both the physical and mental/spiritual values of the Martial Arts be 

considered essential elements when constructing a new version of Olympic Spirit.

Because the Asian Martial Arts understand the strong bond between physical 

and mental/spiritual development, I believe a Martial Arts Olympics would 

have a positive effect on the world at large.  The Martial Arts have focused on 

using physical training as a way to develop to self-cultivation and moral value 

for centuries.  This became readily apparent the 20th century, which saw the 

beginning of globalization and the opening of the East to the West, as well as the 

decline of moral values.  The great proposition stated that the technical perfection 

[of the Martial Arts; sic] goes hand in hand with perfection of one’s character (G.P. 

Kim, 2006), and that idea remains a core concept of the martial arts to this day. 

Many Asian Martial Arts that pursue mental discipline and physical training could 

not be regarded as international sports simply due to a lack of popular awareness, 

and because of other changes that have been made to the modern Games.  

Therefore, this study will focus on current Olympic policy and how a greater focus 

on the mental and spiritual aspects of the Martial Arts can be used to create a new 

Olympics for the martial arts.

Symptoms of dualism in the Olympics

The rapid development of technology and the internet has changed our lives 

drastically, and these changes have affected sports and the Olympics. Historically, 

the Games have had a place in the participating countries’ economic, social and 
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cultural development, as well as enhanced relationships among various nations. 

(H.K. Kwak, 2001; H.J. Lee, J.J. Koo, 2002).  While it is true that the Olympics are 

regarded as each country’s national strength, it is also true that the Games promote 

patriotism and national consciousness by bringing the individuals of a given nation 

together as a team.  

When cost-effective operation of the Olympic Games breaks even, the 

competition to become a host country deepens, including lobbying for favor with 

political leaders at the administrative, institutional and financial levels.  It is in this 

way that international sport instantly becomes international politics.  The political 

characteristics of sports can be seen to be a form of social order and the unity 

of a people supporting their athletes.  However, political propaganda, ideological 

justification and the rationalization of a political system represent both the positive 

and negative aspects of this structure. 

We have seen several examples of using the Olympic Games to promote political 

agendas and world peace.  The unified German team in the 1956 Winter Games in 

Melbourne contributed to the eventual reunification of the divided Germany.  Ping-pong 

diplomacy between China and the United States contributed to an open dialog between 

these two countries.  In addition, the joint entry of North and South Korea in the 2000 

Sydney Games had an enormous impact on relations between these countries.  At the 

very least, this type of participation and international good will has created a variety of 

policies in the participants’ national health systems.  Each nation saw a positive result in 

terms of international politics and sports, such as youth fitness exercise in the U.S., the 

Golden Plan in West Germany, G.T.O. and B.G.T.O. in the former Soviet Union, and the 

Sports Pioneer program in Eastern Europe.

When countries are enjoying good relations with each other, both international 

sports and politics benefit.  The dual nature of international sports and the politics 

that go with them can help improve understanding among nations, reduce tension, 

and help reconcile forces that are hostile to each other (Whang, 1990).

The Olympic Games of the 21st century require us to remember the original 

purpose of the Olympic movement while moving forward with the understanding 

that international politics are inextricably linked to the Games.  In other words, 

we need to acknowledge the history and past examples of true Olympic Spirit, 

while creating a new paradigm for the Martial Arts Games.  To this end, it is very 

important to show a new goal and philosophy to find the right direction (H.J. Lee, 

H.J. Koo, 2001)
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Figure 1. Conflict structural model of Olympic Politics
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The reality of political and economic problems seen throughout the history of 

the modern Olympics cannot be ignored.  We must therefore accept the concept of 

the Olympics as an expanded structure, and look for ways to improve the system 

and its internal structure in creating a new event based on the core principles of 

the martial arts.
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Status of contemporary martial arts

A. Role of the martial arts

Today, Asian martial arts are widely recognized as both physical exercise 

and spiritual education; a student is trained for both combat and moral/spiritual 

enlightenment.  The Asian martial arts can be classified into two major styles: 

strong and soft.  The strong style has sharp motions and strong kicks, while the 

soft style has smooth movements and meditations. (D.G. Kim, D.S Yeom, 1992).  In 

either style, highly developed body movements are a chief characteristic; ranging 

from individual combat techniques, to poom, Poomsae, hyung, etc.  Unlike other 

sports, the martial arts are based on and adapting traditional Asian philosophy, 

including Confucianism, Buddhism, and Taoism.  Therefore, it is clear that the 

martial arts are intended to train both the body and mind of the participant.  Due 

to the unique movement style and philosophical basis, the educational value of 

the martial arts is the ability to train young people in both physical and mental/

moral/spiritual aspects in an integrated fashion.  It is for this reason that Western 

researchers regard martial arts as a mental, moral, or even philosophical movement 

(S. Klienman, 1989).

In contemporary culture, martial arts abound in video games, movies, and 

cartoons.  This new revival of the martial arts has made its way into fashion, music, 

and various aspects of art and design, particularly those aimed at adolescent males.  

This aspect of the martial arts is an emerging economic giant in terms of the size 

of the available market.   For these reasons, and the fact that Western popular 

culture is rapidly finding inroads into traditional Asian culture, we must learn to 

use this newfound attention in a way that ensures continued positive interest in 

our traditional culture (C.Y. Kim, J.B. Yang, K.S. Hur, 2001).

B. Status of the martial arts in the world

Despite the popularity of the martial arts, there is no formalized standard.  

Regardless of this, we can understand their relevance in terms of the value gained 

from studying any one of the various disciplines.  Currently, there are 40 groups 

world wide, but of that number, only 20 or so can be considered as the most 

popular disciplines.
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Table 1. Worldwide representative martial arts

Aikido

Muy Thai

Sambo

Savate

Boxing

Capoeira

Hapkido

Taekwondo

Arnis

Jeet Kune Do

Ju Jitsu

Judo

Ju Jutsu

Karate

Kempo

Kendo

Kickboxing

Tai Chi 

Wushu

Table 1 shows a listing of the most popular martial arts, whereas Table 2 shows 

world organizations and the 42 categories as determined by John Corcoran et. al. 

(1993). 

New culture of martial arts Olympics

A. Martial arts sports

Martial arts date back to the dawn of human civilization and were developed to 

protect and propagate the culture of origin.  However, modern martial arts focus 

not only on the practical techniques but also on the educational aspects of training.  

As a result, martial arts can be used as a tool for both physical and mental self-

mastery and, therefore contribute to developing more desirable citizens. (S.K. Oh, 

1994). 

One aspect of martial arts training is the moral and ethical perspective that is 

generally referred to as “sportsmanship”.  However, a true martial artist will apply 

these principles of sportsmanship and ethical behavior to all aspects of his or 

her life.  Because the martial arts focus on developing honor, a sense of fair play, 

honesty, and good manners, it plays an essential role in an individual’s moral 

development (S.K. Oh, 1994).

Western society has been intrigued by and has studied the martial arts because 

of the importance placed on moral and ethical values.  Students of the martial arts 

trust that their opponents are playing by the rules and are trying their best.  The 

goal of the martial arts is self-cultivation through fair play, and to use competition 

and sport to build character.
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Table 2. Status of world martial arts organizations

약자 명칭

AAF American Aikido Federation

AAKF American Amateur Karate Federation

AAU Amateur Athletic Union

ABA American Bando Association

ACTA American Collegiate Taekwondo Association

ACTCA American Collegiate Taekwondo Coaches Association

AEKF All European Karate Federation

AFJA Armed Forces Judo Association

AFKA Armed Forces Karate Association

AJCKF All Japan Collegiate Karate-do Federation

AJJF All Japan Juken-do Federation

AJKA All Japan Karate-do Federation

AJKF All Japan Karate-do Federation

All Japan Kendo Federation

All Japan Kyudo Federation

AJKO All Japan Karate-do Organization

AJKR All Japan Kyudo Renmei

AJNF All Japan Nagianta-do Federation

AKA American Karate Association

AKBBA American Karate Black Belt Association

AKF American Kendo Federation

AOKA American-Okinawan Karate Association

AOKF All Okinawa Karate-do Federation

AOKKL All Okinawa Kenpo Karate-do League

BAA British Aikido Association

BJA British Judo Association

BKF Black Karate Federation

BKR British Kendo Renmei

CJU Canadian Jiu-jutsu Union

CKBBA Canadian Kodokan Black Belt Association

CPCA Chinese Physical Culture Association

ECKA East Coast Karate Alliance

EJU European Judo Union

EKU European Karate Union

FAJKO Federation ol All-Japan Karate-do Organization

FBBA Florida Black Belt Association

FKU Feminist Karate Union

FPJ Federation ol Practicing Jujutsuans

GAISF General Assembly of Interational Sports Federation

IAKF International Amateur Karate Federation

IBA International Bando Association

IIKA International Isshinryu Karate Association

약자 명칭

ITF International Taekwondo Federation

JBBF Judo Black Belt Federation

JKA Japan Karate Association

JKF Japan Karate Federation

KISI Kebudajaan Ilmu Silat Indonesia

KRANE Karate Referees Association of New England

KTA Korea Taekwondo Association

KYA Korea Yudo Association

MAHF Martial Arts Ior the Handicapped Federation

MEKA Mid-East Karate Association

MKA Mexican Karate Association

NATU North American Taekwondo Union

NCJA National Collegiate Judo Association

NCKRA Northern Calimrnia Karate Referees Association

NKL National Karate League

NKUGB National Karate Union of Great Britain

ODAA Oriental Defensive Arts Association

OKF Okinawan Karate Federation

PAKU Pan-American Karate Union

PATU Pan-American Taekwondo Union

PKA Professional Karate Association

PMAA Physicians Martial Arts Association

SEKA South East Karate Association

SEPKC South East Professional Karate Commission

USJF United States Judo Federation

USKA United States Karate Association

USMA United States Maccabiah Association

USOJC United States Olympic Judo

USTAA United States Tomiki Aikido Association

WBBL World Black Belt League

WKA World Karate Association

WKU World Karate Union

WPKO World Professional Karate Organization

WSMAC World Series of Martial Arts Championships

WTF World Taekwondo Federation

WUKO World Union of Karate-do Organizations

YKA Yoshinkan Karate Association

SKA Shotokan Karate of America

TJBBA Texas Judo Black Belt Association

UKF United Karate Federation

USJA United States Judo Association
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B. Martial arts Olympics

The 21st century has brought about changes in our values due to technological 

advances, and people are relying more and more on sporting events and other 

recreational activities as a way to relax and reduce stress.  One example of this can 

be seen in the rapid acceptance of the X-Games as an international competition.  

In less than ten years, these games went from a small gathering of enthusiasts 

to a growing international event.  Other popular leisure activities include such 

competitions as the World’s Strongest Man, the demolition derby and the Great 

Outdoor Games.

However, these are not sports in the purest sense, as they are promoted for 

their entertainment value.  These games are, however, useful in that they help us 

predict future trends in the sports industry and contribute to the development of 

new sporting events.

More than 60 million people in 182 countries around the world participate in 

Taekwondo, which is one of the two Olympic martial arts (WTF, 2008).  These 

individuals, their schools, and their home countries have succeeded in building 

an international network based on Taekwondo and the lifestyle it promotes.  

Additionally, the New York Times has estimated that there are one million martial 

artists in the U.S. alone.  Therefore, on a worldwide basis, it is clear to see the 

enormous potential for economic growth in this industry.  Using this network as an 

example, we can imagine the international potential for all of the martial arts and 

develop a blueprint for developing a Martial Arts Olympic Games.  The idea of a 

worldwide martial arts event can bring about a new era in the sports industry and 

provide an alternative model of athletic competition in international sports culture.

Just as the modern-day Olympic Games had a rather humble beginning in 

776 BCE as a festival dedicated to Zeus on Mount Olympus with only one event, 

it is possible for an international event dedicated solely to the martial arts to be 

established and grow over time.  In 2009, we have the advantage of modern 

communication technology that was not available to the ancient Greeks, which will 

make educating our audience about the martial arts that much easier.

There are 42 martial arts in the world today, both Eastern and Western in 

origin.  Given the number of disciplines, the number of countries where they are 

practiced, and the advantages of modern communication technology, I anticipate 

that the popularity of an all martial arts sporting event will grow rapidly, as we 

have already seen with the X-Games and other similar events.  The world is 
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coming to realize that the martial arts are not just for Asians, but for everyone.  

In addition to their value as a way to exercise the body, the martial arts provide 

rules and structure that can be used in all aspects of life.  If the martial arts were 

to lose this characteristic of their training, then they would be no different from 

any other Western style sport.  It is this aspect of the martial arts that is grounded 

in sportsmanship and fair play by amateur enthusiasts that sets them apart from 

Western sports (H.S. Chang, 2004).  One of the main reasons to develop and 

increase the number of martial arts in the West is to promote the goals of self-

cultivation and health as a lifestyle in modern society.

In the new global era, Asian martial arts events should look to past Olympic 

Games for a basic structure and then use that blueprint to construct a new type of 

international competition.  These new games would focus on the development and 

spreading of the martial arts in an effort to contribute to world peace and harmony.  

Today, we embrace our diversity and try to understand each other’s culture, and 

because the martial arts are practiced the world over, we have the opportunity to 

use them to learn about each other and make a contribution to society.(Yong B. 

Kim 2006)

Conclusions

The modern Olympics consist of 28 official games and a detailed program.  

We could easily create a Martial Arts Olympics based on the 40+ disciplines that 

are practiced throughout the world.  By creating a new venue for martial arts 

competition, we can circumvent the problems faced by the current Olympic 

Games and the IOC and bring more of a balance between East and West through 

international sports.  This will be a new example of Olympic Spirit, dedicated 

to promoting the martial arts lifestyle and self-cultivation.  In addition, the 

international aspect of these new games will promote cultural awareness and 

exchange.

In conclusion, sports and the Olympics have played a large role in people’s 

lives for many, many years, and the emphasis on improving one’s health through 

exercise has continued to grow and become more important over time.  However, 

the Western-based Olympics lack the underlying philosophy and focus on spiritual 

growths that are found in the Asian martial arts.  This is why we need a new event, 

the Martial Arts Olympics that will promote the idea that spiritual and mental 
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growth can be attained through physical training and self-cultivation.
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Sport education model in Taekwondo:
application to the Taekwondo class

Boung Jin Kang1*, Ha Young Kim2

Abstract

Sport Education (SE) is a curriculum model that provides an authentic sports 

experience for students during regularly scheduled physical education classes. SE can 

be applied to TKD classes in particular. The complete Taekwondo (TKD) curriculum 

includes philosophy, the basics, meditation, forms, self-defense, sparring, breaking, 

stretching, fitness, and leadership skills. In usual TKD classes, the curriculum does 

not strictly cover these elements. The purpose of this research was to introduce TKD 

instructors and PE teachers who were unfamiliar with SE to the use and implementation 

of the model in a TKD class to improve the TKD curriculum.

This paper presents a sample schedule for a TKD SE curriculum; a “TKD SE season” 

is introduced. The schedule covers TKD activity over a complete semester, but it could 

be flexible to suit class needs. 

 The TKD SE model is a curriculum and instruction model created so that students 

can authentically experience sport within a TKD class. Six key characteristics serve 

as the framework for this curriculum model: 1) seasons, 2) affiliation, 3) formal 

competition, 4) culminating events, 5) record keeping, and 6) a festival. 

 The TKD SE curriculum model involves students more, allows them to have 

greater ownership over learning, and gives them more responsibility and maximum 

participation in a TKD class 

Key words : Taekwondo, Curriculum Reform, Sport Education

1 Purdue University, USA
2 Ed.D., Northern Illinois University, USA
* bkang@purdue.edu

During the last two decades, educators have been introducing curriculum 

reform into schools in order to address student learning and curriculum needs. In 
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this time period, numerous public and private schools have implemented changes 

in their school programs, and scholars have continued to identify issues, debate 

alternative strategies, suggest reforms, and advance policies ranging from structural 

changes to school vouchers to accountability systems. However, despite these 

attempts at educational reform, the educational environment has changed very 

little, and the changes that have occurred have been too slow and have not been 

sustained (Fullan, 1995, 2001; McLaughlin, 1998; Murphy & Hallinger, 1993). 

Curriculum reform designed to simply put the latest policy or educational 

initiative in place cannot bring about real systemic innovation. In the area of 

physical education curriculum reform, there is a need to improve the quality 

of physical education curriculum so that they will be developmentally and 

instructionally appropriate in order to provide quality physical education to 

students. An opportunity for every student to participate in a quality physical 

education class, a goal articulated by the National Association for Sport and 

Physical Education (NASPE), is a commendable goal for the profession. 

Currently, there are a number of curriculum and instructional models in physical 

education based upon different perspectives that can aid teachers in achieving 

the goal of providing quality physical education to their students. Many physical 

educators have a choice about which curriculum and instructional model to use in 

improving and reforming their schools. In fact, there are curriculum models that 

can provide an authentic sports experience for students during regularly scheduled 

physical education lessons. These models may also be applied to the Taekwondo 

education program.

Over the past few years, a considerable number of studies have been conducted 

on TKD education programs (Benda, 2005; Zivin et al., 2001), but very few 

attempts have been made at actual TKD curriculum reform. This study suggests an 

innovative approach to use in new TKD curriculum.

Most traditional Taekwondo (TKD) education programs are action-oriented or 

skill-improvement-oriented. The TKD programs that have been studied show use of 

technique, but the result of these programs is often inappropriate social behavior on 

the part of students (Madden, 1990, Brown & Johnson, 2000). So  many schools and 

institutes that teach TKD are looking at innovative TKD education programs that focus 

on both technique and improved social behaviors. This combination in new TKD 

programs could help get students involved in active character building lessons, such as 

required service learning experiences (Howard, 1993).
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Sport education model

Siedentop (1982) first introduced the Sport Education (SE) model to help 

students experience sport in the context of physical education in ways that are 

both educationally rich and contextualized within students’ understanding of 

contemporary sport culture. To achieve this aim, Siedentop (1982, 2004) proposed 

a curriculum and instructional model that simulated key contextual features of 

authentic sport and adopted an instructional structure where students gradually 

assume greater responsibility for learning within a range of student-centered 

learning strategies. 

The SE curriculum model emerged from a coalescence of Daryl Siedentop’s 

interest in the relationships between physical education and play, and in teacher 

effectiveness research in school physical education. Drawing heavily on the work 

of Huizinga and Caillois, Siedentop (2004) argued that physical education is best 

explained by reference to play education theory. This theory argued that cultures 

of physically active play are fundamentally important to collaborative social life 

and that bringing children and youth into contact with these cultures through 

educationally sound practices is sufficient to justify physical education as a school 

subject (Siedentop, 1968). He posited his belief that sport could be viewed as a 

subject matter of physical education. His belief was, however, tempered by his 

concerns regarding many contemporary pedagogical approaches to the teaching 

of sport in physical education and their presentation of content that he believed 

was often deemed by students to be “dull and uninspiring” (Siedentop, 1987, p.80). 

He suggested that the reason for the lack of appeal of many of these games-

based lessons was due to the skills of the game being taught in isolation from 

the context within which the sport was defined. In other words, the students 

were experiencing sport-based activities within physical education that were 

decontextualized from the associated sport culture the students understood. 

Much of the evidence from research on SE points to the success of this 

curriculum in facilitating many student process variables that were objectives of 

previous physical education programs but were never realized through multi-

activity, traditional approaches (Alexander et al., 1996, Kinchin, Penney, & Clarke, 

2001; Kinchin, Quill, & Clarke, 2002). Research on SE has provided evidence that 

the seasonal structure of the curriculum model motivates students to undertake 

specific sporting roles and engage in student-centered tasks associated with the 
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SE curriculum (Hastie, 1996). But no study has yet shown how to implement this 

model in TKD.

Taekwondo sport education (TKD SE) season model

Taekwondo (TKD) education has beneficial effects on health and sport related 

physical fitness, specifically on anaerobic power and capacity (Melhim, 2001), 

endurance (Pieter, Taaffe, & Heijmans, 1990), body composition (Toskovic, Blessing, 

& Williford, 2002), muscular strength (Falk & Mor, 1996), and flexibility and balance 

(Violan, Small, Zetaruk, & Micheli, 1997). Because of  these various benefits, many 

schools have adopted a TKD program in their curriculum. Generally, these school 

TKD curriculum provide lesson plans for teachers that include general instructions and 

video materials. Also, in traditional TKD curriculum in schools, the teacher (master or 

instructor) is located in the front or center of the class; usually, the teacher or master 

gives demonstrations and then students follow them. In this manner, traditional TKD 

education programs use direct and static instruction (top-down instruction) that could 

lead to the improvement of  health and sport related physical fitness but not to more 

effective student participation and responsibility. In addition, many TKD lessons directly 

conflict with developmentally appropriate practices. During a typical TKD curriculum 

in school for example, students spend a considerable amount of time waiting for their 

practice, as equal participation and social experiences are very limited.

Lakes and Hoyt (2004) suggested that the social and affective aspects of TKD 

emphasize promoting respect, responsibility, and self-regulation. In current TKD 

education programs, teachers attempt to teach in a traditional manner; however, this 

traditional manner cannot be expected to improve students’ participation, responsibility, 

or experiences. Siedentop (2004) stated that students’ experiences and participation 

should be authentic in the physical education class. But students typically do not get 

equal opportunity within the traditional TKD instructional approach. 

The innovative curriculum model, “TKD SE season model,” is different from 

sport in that it requires equal participation opportunities by having small-sided 

teams, no elimination tournaments, an emphasis on fair play, and celebration 

of success. Student outcomes of the “TKD SE season model” include improving 

physical activity levels, success in skill performance, success in game play, and 

increased student participation and responsibility.  Because of the design of the 

“TKD SE season model,” there is a changing role for the teacher who uses this 
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approach. The teacher takes on new planning requirements and the majority of the 

planning occurs before the “TKD SE season” to facilitate student roles. Teachers 

move off center stage, and students take the lead. Eventually, the majority of the 

teacher’s time is spent in helping students assume responsibility; that is, teachers 

assist “players” and students in working together. 

There are six main features of the “TKD SE season” model, which are often also 

related to traditional competitive sport as a means to enhance the authentic sports 

experience for students and to foster student learning. These features include: 

seasons, affiliation, formal competition, culmination event, festivity, and record 

keeping (Siedentop, 2004). Each “TKD SE season” model has five main phases: 

team selection, teacher directed phase, pre-season phase, formal competition, and 

culminating event. Although there is a shift in power in this model, the teacher is 

still the central figure who works with individuals and teams during practices and 

games. Students gain improved skills, fitness, knowledge, and appreciation from 

the “TKD SE season” curriculum model and seem to really enjoy this model.

Conclusions

Generating change, particularly positive change, can be an extensive and challenging 

process; however, promising evidence supports the notion that constructive, well-

designed initiatives do exist and can be successful (Patton & Griffin, 2008). Approaches 

to change in physical education have varied from top-down (Rink & Mitchell, 2002; 

Wirszyla, 2002) to bottom-up (Pope & O’Sullivan, 1998; Cothran, 2001; Cothran & 

Ennis, 2001). While these approaches have either shown to support or impede physical 

education curriculum reform, Patton and Griffin (2008) argued that the nuances 

and processes unique to physical education need further exploration and scrutiny. 

Therefore, it is important that PE teachers persist despite the fluctuating innovations and 

experiences that this process often brings about.

Applying the “TKD SE season” curriculum model directives and teaching 

practices ultimately requires a belief change on the part of teachers. Therefore, 

it is the TKD educators’ responsibility to establish a systemic TKD curriculum 

reform movement and a context for reform-based curriculum development. Most 

traditional TKD curriculum provide for students’ skill development. But a way to 

develop curriculum model reform is to emphasize social behavior and students’ 

equal participation along with skill development and not just skill development 
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Table 1. TKD sport education season model planning guidelines

Planning component: Sport Education model 

development

Example of Sport Education season:TKD Sport 

Education Season

1) Selection of Teams 

* Determine method of selection 

* Develop selection materials

2) Student Roles 

* Determine roles and define responsibilities 

* Link role completion to accountability system

3) Team Identity and Affiliation 

Give students opportunities to choose: 

* Team name 

* Team colors/uniforms 

* Team cheer 

* Team mascot

4) Team Practice and Competition 

* Develop a season block plan 

* Determine types of competitions 

* Plan a culminating event 

*  Link practice and competit ion outcomes to 

accountability syste

The class has 40 students with the season lasting 

16 class sessions.

*  Team roles included coach, manager, fitness 

trainer, referee, scorer, and statistician.

* Students are divided into six coed teams.

Teams represent six nations (Canada, Denmark, 

France, Korea, Russia, USA,).

*  Techniques, tactics, and practice games are 

covered in the first part of the season.

*  An Olympic tournament forms the primary 

competition schedule, double round-robin.

*  Teams compete for gold, si lver, and bronze 

medals.

Planning component: 

Sport Education model development

Example of Sport Education season:

TKD Sport Education Season

5) Class Procedures and Instruction 

* Develop rules and daily routines for the season. 

*  Determine when, where, and how each lesson 

component will take place. 

*  Link managerial task system to accountability 

system.

6) Student Accountability System 

* Determine learning outcomes. 

* Develop criteria for each learning outcome. 

* Decide how each criterion will be measured. 

*  Integrate team and individual points into the 

grading system. 

*  Produce a record-keeping method (e.g., a grade 

book).

*  Opening / closing ceremonies include a parade of 

athletes, display of national flags, and singing of 

anthems.

* A referee (duty team) is used for all games.

Duty team runs the scoreboard and keeps game 

statistics; statistics are printed as spreadsheets with 

picture of the teams on a bulletin board.

*  Use victory stands for medal ceremonies after the 

gold and bronze medal games.

Note.  From “A Pedagogical Approach to Sport Education Season Planning” by D. J. Mohr, J. S. Townsend, and S. M. 

Bulger; 2001, JOPERD 73 (1), p. 38 Copyright 2001 by the AAHPERD. Reprinted with Permission.
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alone. The “TKD SE season” curriculum model may satisfy both social behavior 

and students’ equal participation and skill development. This curriculum may also 

enhance student and teacher performance in TKD education. 
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Psychological support and mental training
for the Taekwondo team

Sammy Marcantognini1, Andrea Aquili2

Abstract

Our project is the result of a series of workshops organized with the cooperation 

of a wellknown italian Taekwondo team, the Accademia Taekwondo Marche, 

(classified to the 7.th place in the quadrennial national ranking of the agonistic 

activity 2005-2008) and developed in the national and international activity of 

their main athletes, three “A” class competitors (1 male and 2 females black belts of 

“Gyeorugi” fighting specialty) and two “B” class competitors (1 male and 1 female 

red belts of “Gyeorugi” fighting specialty) during the regular season 2008/2009 

(from September 2008 till June 2009).

The purpose of our research is destined to give a satisfactory answer to the manifold 

requirements of the various subjects moving around a Taekwondo club, such us : the 

children (and their parents), devided in two class: the first class, with an age among the 

5 and the 9 year olds (psychomotor activity), and the second class, with an age among 

the 10 and 13 year olds (preagonistic activity) ; athlets, classified in accordance with 

their Taekwondo specialization, into: athlets with predilection/specialization toward the 

fighting competitions (Gyeorugi) and athlets with predilection/specialization toward 

the pattern competitions (Poomsae) ; athlets without any predilection for competition 

matters (amateur activity) ; trainers and club managers.

The thematic objects of this project are the followers:

• parents sessions (communication between parents and sons, education to the 

failure, management of the emotions, social development of the personality);

• athlets sessions (training of the aggressiveness, training of the concentration, 

activation and inactivation skills, body contact as diagnostics measures) ; 

1 University of San Marino, Republic of San Marino
2 Diploma of Physical Coach, CONI Scuola dello sport in Ancona, Italy
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• trainers sessions (communication between trainers and athlets, management of 

behavioural dynamics of a Taekwondo team, self evaluation skills, optimization 

of active and passive phases during the Taekwondo performance)

Key words : mental training, Taekwondo

Introduction

The purpose of this experimentation has been that to verify the direct 

influence of a specific project of psychological support and mental training on the 

performance of athletes of a Taekwondo team.

In accordance with our concept of sporting performance, we have analysed the 

results in national official competitions and also the visible progresses into the 

training annual plan.

The study has been effected on a group of athletes of different age, gender and 

sporting experience, such as:

Francesco F., born in 1992, male, black belt, actually in the last official 

competitive season in junior class, with five years of consolidated fighting 

experience and some good results, as

follow:

 Two gold medals in the italian A-class championship (2005 and 2006);

 Three convocation in the training camp of the italian national team;

 Participation with national team to the european cadets championship (2005).

Planned Objectives in the competitive season 2008/2009 for Francesco F.

a)  Adaptation to the high level’s performance, during the transitory year (passage 

from the juniors to the seniors competition class);

b)  Management of technical-tactical adaptations for the fight with the electronic 

body protector;

c) Gradually adaptation to the new WTF competition rules.

Samantha N., born in 1992, female, black belt, actually in the last official 

competitive season in junior class, with five years of consolidated fighting 

experience and constants good results, as follow:

 Final competitor in every italian A-class championship since 2005 till 2008;

 Three gold medals in the italian A-class championship (2006, 2007 and 2008);
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 More convocation in the training camp of the italian national team;

  Participation with national team to the Spanish International Open and 

European Championship (2007) and to the World Junior Championship (2008).

Planned Objectives in the competitive season 2008/2009 for Samantha N.:

a)  Adaptation to the high level’s performance, during the transitory year (passage 

from the juniors to the seniors competition class);

b)  Management of technical-tactical adaptations for the fight with the electronic 

body protector;

c)  Gradually adaptation to the new WTF competition rules. 

Nikita B., born in 1993, female, black belt, with five years of consolidated fighting 

experience and constants good results, as follow:

 Competitor in every italian A-class championship since 2006 till 2008;

  One silver and two bronce medals in the italian A-class championship (2006, 

2007 and 2008);

 Any convocation in the training camp of the italian national team.

Planned Objectives in the competitive season 2008/2009 for Nikita B.:

a)  Winning a gold medal at the italian A-class championship during her last year 

of permanence in juniors class;

b)  Management of technical-tactical adaptations for the fight with the electronic 

body protector;

c)  Gradually adaptation to the new WTF competition rules.

Valeria F., born in 1996, female, red belt, actually in the first official competitive 

season in cadets class, with one year of beginner’s fighting experience and 

constants good results, but only in regional and interregional tournaments.

a)  Winning a gold medal at the italian A-class championship during her first year 

of permanence in cadets class;

b)  Management of technical-tactical adaptations for the fight with the electronic 

body protector;

c) Gradually adaptation to the new WTF competition rules.

Ajdin K., born in 1991, male, red belt, actually in the first official competitive 

season in junior class, with one year of beginner’s fighting experience and 

constants good results, but only in regional and interregional tournaments.

a)  Winning a gold medal at the italian B-class championship during his first year 

of permanence in seniors class;

b)  Management of technical-tactical adaptations for the fight with the electronic 
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body protector;

c) Gradually adaptation to the new WTF competition rules.

Materials and methods

The project has developed on three principal trends:

1) Training of the athlets (method: individual and team’s training sessions)

  Control of the respiration (activating and disactivating breathing/breathing 

as center of principal attention,/breathing coordinated with the technical 

motion); 

  Training of the concentration (concept of “focus” as center of attention internal 

or external, wide or narrow/training to manage the focuses during the 

performance/capacity to move quickly the attention from a focus to the other); 

  Polysensorials visualizations and control of the technical gesture 

(polysensorials visualizations of the technical motion, subsequent 

execution and feedback of the athlet [visual intelligence, selfawareness 

and selfcorrection]/technique of visualization:1.supine stance and phase of 

relaxation, 2. polysensorial imagination of the technical motion, 3. awakening 

and activation skills, 4. technical action in the real execution and oral feedback 

of the athlete); 

  Control of motions on the competition area during trainings and tournaments 

(introduction to athletes of elements of proxemics, the science that study 

the relation among persons in the space/management of the intimate space 

and the social space, the management of the center and the boundary line of 

competition area and control of the opponent); 

  Selfmanagement of emotions (activation and inactivation skills/polysensorials 

visualizations as training method for the acceptance of “disturbing 

emotions”/management of the expressive language of the body as form of 

communication to him/herself and to the opponent during trainings and 

tournaments) 

  Training to the contact and modulation of the aggressiveness (selfconsciousness: 

the light and the full contact/the contact and related emotions/Lowen’s 

bioenergetics elements/vocalizing during the technical execution/pronouncing 

the proper name during or after the technical execution/looking the opponent 

into the eyes/exercises of “safety taking” during or after a technical execution, 
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as: saying “yes”, saying “no”, saying “I am [..name..]”, saying “out”, “go away”, 

“away of myself”/”training of the aggressiveness” of muscles of arms and 

shoulders, of muscles of the back and of the pelvis).

2) Training of the Coach (method: periodic meetings)

  Communication between athlete and coach during trainings and tournaments 

(awareness of the coach’s proper emotions and theirs management in 

trainings and tournaments/communicative style in training: the capacity to 

observe and listen/communicative style in competition: avoiding paradoxical 

communications, avoiding unclear messages and also the overlap of more 

message, adopting an adjusted “verbal puctuation”/The coach’s body language 

as determinant information for the athlete);

  Management of the interval time among rounds of each fighting match (avoid and 

manage the stress of competition pauses, between each round of a match as 

soon between matches during a tournament)

  Reading of verbal and non-verbal behaviours of the athlete, during trainings and 

tournaments (before, during and after each match), by the acquisition of 

decoding’s processes of decoding of non-verbal messages of the athlete and the 

choice of a following coach’s communication, modulated to the sort of received 

message

3) Education of the Parents (method: thematic collective meetings)

  Management of the communication between parents and sons

  Management of the sporting result (victory or defeat) in family circle and home 

monitoring of the competitive anxiety of their sons

  Social development of the personality (knowledge of the principal stages of 

development of the personality)

Discussion

The experimentation has given us the opportunity to verify that the greater 

transformations in the athletes are happened in the management of the 

aggressiveness.

Athletes can have different problem with the management of the aggressiveness; 

some of them are not able to control it and other are not able to express it.

In every sporting discipline a quantity of aggressiveness is necessary and the 

aggressiveness is a psychosomatic quality that it can and must be trained.
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The aggressiveness that be necessary to train is that pointed to get the best 

result with a technical motion or to solve a tactical situation, of course not pointed 

toward the opponent and let alone toward itself.

This is the educational dimension of the training of the aggressiveness.

Taekwondo, as the most part of the contact’s sports (not only fighting’s sport), 

needs a basic motivation of “body contact” to overcome the proper emotional 

difficulties at first, and the adversary thereafter.

To realize that, we individualized some typical exercises of wrestling, that they 

are much relating to the fighting finalities of Taekwondo.

These wrestling’s exerciser must be pointed to solve different problems (of 

tactics, of anxiety, of selfrespect and so on) and it must be conditioned by clear 

rules.

Going out from the rules, would mean losing the control of the aggressiveness, 

bringing to point directly the aggressiveness toward the opponent (in trainings and 

in tournaments), and that is a really wrong educational element!

Lowen Alexander, founder of Bioenergetics, so describes the aggressiveness: 

“the aggressiveness results from a flow of excitement that covers the muscular 

system,, especially the big muscles of the back, of the legs and of arms. These 

muscles serve to stand and to himself move. The original meaning of the word 

“aggressiveness” is “move toward”, action that depends from the operation of these 

muscles.”

Reich, teacher of Lowen, wrote: ”the aggressiveness in the real meaning of 

the word has nothing to do neither with the sadism neither with the destruction. 

The word derives from the Latin and means “walk toward”. Every positive 

demonstration of life is aggressive. The aggressiveness is the vital demonstration of 

the musculature, of the system of the movement.” 

The first step to introduce the training of the aggressiveness is train the contact, 

that superficial and light, that muscular and massive one.

The basic exercise is that in which working three athlets: an athlete in the 

middle of the two, the others positioning one in the front and one behind.

The athlete in the middle is in a standing posture, motionless, the extended 

arms forward.

The others two athlets simultaneously touch his body with the hands, from the 

head until feet.

They will effect 9 actions of this kind.
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Three actions will be a “contact-not contact” motion and that is the hands do not 

touch really the athlet in the middle: in the successive three actions the hands will 

skim the body of the athlets and the last three actions will have a resolute contact, 

a real but more fast contact.

The second step has, as purpose, to train the frustration, a condition of mental 

stress related to the aggressiveness.

It always be necessary remember to the athletes that the value of their 

perfomance reaches the best level when are greater the physical and mental 

difficulties to overcome.

So that, we submitted the athletes to effect exercises of great physical effort, and 

subsequently perform a technical action with precision (f.e. To get a point during a 

fighting match in training or to overcome a pre-established level of setting of the 

strength, striking an electronic body protector tied around to a sandbag).

As third step, we have developed a more incisive work on the contact, using 

some wrestling’s exercise that have already experimented with some judo fighters 

and rugby players, and that has brought excellent resulted in terms of modulation 

of the aggressiveness.

As last step, we worked to improve a more internal level of the aggressiveness, 

especially to build a solid and resistant improvement of the “conscience of itself”.

Exercises as:

saying the proper name in the face of an opponent or in front of the complete 

team lined up, especially after the esecution of a complex technical exercise 

(combination of kicks to the target’s pad);

taking space in the competition area and say “I stay here!”, during training of 

course, because in Taekwondo competition is forbidden to speak during the match 

(athlets have been accustomed to repeat mentally the sentence during competition) 

;striking the sandbag (with or without an electronic body protector tied around) 

saying “out”, “go away”, “away of myself”;

striking the sandbag simply using the breas and the pelvis as contact, saying 

“yes”.

Results and conclusions

In conclusion of our experimentation, we have recorded the following results:

Francesco F., born in 1992, male, black belt, lost by sudden death the eliminatory 
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match of his last italian A-class championship as junior (old WTF rules, classic 

protector), but got one silver medal and one gold medal in two international 

tournaments in Germany and one silver medal in an international tournament in 

Austria (new WTF rules, electronic protector, starting in the junior class) and also 

a gold medal in one international tournament in Croatia (old WTF rules, classic 

protector), but starting in the senior class.

Samantha N., born in 1992, female, black belt, lost by sudden death the final 

match of her last italian A-class championship as junior (old WTF rules, classic 

protector), but got one bronce medal and two gold medal in two international 

tournaments in Germany and one silver medal in an international tournament in 

Austria(new WTF rules, electronic protector, starting in the senior class) and also 

a gold medal in one international tournament in Croatia (old WTF rules, classic 

protector), again starting in the senior class. 

Nikita B., born in 1993, female, black belt, won the final match of italian A-class 

championship as junior (old WTF rules, classic protector) and got her first italian 

champion’s title; she partecipated at the training camp ot the italian national team 

and got one gold medal in an international tournaments in Germany and one gold 

medal and one bronce medal in an international tournament in Austria (new WTF 

rules, electronic protector, starting in the junior class) and also a gold medal in an 

international tournament in Croatia (old WTF rules, classic protector), again starting 

in the junior class.

Valeria F., born in 1996, female, red belt, lost by sudden death her first final final 

match of italian A-class championship as cadet (old WTF rules, classic protector) 

and got one gold in an international tournament in Austria, one silver medal in an 

international tournament in Germany (new WTF rules, electronic protector, starting 

in the cadets class).

Ajdin K., born in 1991, male, red belt, won his first final match of the italian 

B-class championship (old WTF rules, classic protector) and got one silver medal 

in an international tournament in Austria (new WTF rules, electronic protector).

Our experimentation have had also a valid diagnostic value because allowed to 

the coach, during all the season 2008/2009, to know better their athlets, to evaluate 

better their improvements in the sporting performance and also to improve really 

the human relationship between athlete and coach.
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Management ethics for Taekwondo masters

Jeong Hyeon Kwak, Young Ryul Choi

Abstract

Today, many Taekwondo schools are opened even though they don’t have enough 

places. Owners need to learn about managing Taekwondo schools. They are marital 

artists who must have moral thoughts and social responsibility for students. 

Taekwondo masters are not only martial art leader but teachers and manager in 

Taekwondo School. 

So the purpose of this research for management ethics in Taekwondo school is 

to illustrate that masters need to have desirable management ethics and I have three 

concepts which are management ethics for manager, management for teacher, and 

management for martial artist.

First, is management ethics for managers because a company must have social 

responsibility and a company has to have market ethics and order. So a Taekwondo 

master must have social responsibility for Taekwondo school management ethics.

Secondly, it is management for teacher because there is not only humanity education 

but also physical education in a taekwondo school. Taekwondo developments an 

individual’s physical, emotional, social, and mind and it has meaning of education which 

helps develops human life. So s Taekwondo master must have management ethics and 

beliefs of teacher and manages to Taekwondo School.

Third, is management for martial artists because there is emotional practice through 

physical training so a master must have a working principle by martial artist.

Finally, a Taekwondo master must have management ethics because there is too 

much emphasis on profit in Taekwondo Schools and we must study about management 

ethics continuously.

Key words :  management, ethics, Taekwondo masters

Ph.D., Kyung Hee University, Korea
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Introduction

Necessity of Research

Ongoing management and development are important in many aspects of life. 

Ongoing management means continuous progress in planning, organization, 

leadership, and control for people, material resources, and funds.

Essentially, the idea is to not only manage a company in a narrow sense, but 

manage for household economies, nations, and schools. Companies need to focus 

or management in a broader sense (jee, 2001).

Today, many companies with poor management ethics have gone bankrupt. 

Even big companies such as, Enron Creditors Recovery Corporation and World com 

went bankrupt due to dishonest accounting, despite receiving high management 

results.

On the other hand, some companies they have management ethics which 

practice social responsibility such as Johnson and Johnson Company. Johnson & 

Johnson experienced the ‘Tylenol scandal’ when people who ate Tylenol in 1982, 

in Chicago, died because it had toxic chemicals. Therefore, Johnson and Johnson 

recalled Tylenol and they gave notice about it. Finally, they won back public 

confidence.

Actions like this influenced as development of a company culture related 

to management ethics and social duty (Hwang, 2008). Management ethics are 

important for competitive power of company in a Global competition period and 

an companies have more interest in management ethics to help manage risk. 

Especially it is one of factor for globalization competitive power which is not only 

selection but a business continuation in competition between foreign companies 

and local businesses (Choi, 2008).

Modern businesses are required to gain trust not only financially but with 

management ethics as well. It means that business strategies will change if they 

harm people or society. If an enterprise engages in harmful activity, it must accept 

full responsibility (Park, 2008).

Experts in all kinds of fields have to study and develop their own philosophy 

and every manager has one (Lee, 2007).

According to Kim & 11 scholars’ research (2003) sports managers must have 

three management philosophies which are; philosophy of life, philosophy of 

personal job and philosophy for business management.
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It is made from a value, an opinion or a belief of an individual. A philosophy of 

life gets to the bottom of who and what. A working philosophy must have answers 

for work, and a management philosophy is managed.

These days, nevertheless many owners manage their Taekwondo Schools 

systematically by researching other successful schools, and re-using the same 

methods successfully. Essentially Taekwondo schools are products and students 

are customers. According to this idea Taekwondo masters want have more 

customers in order to get more money. For example, they may open a Taekwondo 

School in the same building, or even same floor as another school, and they 

may give some gifts to their new students. Due to these issues, we need strong 

management ethics in Taekwondo Schools.

Taekwondo masters cannot teach without rules, even if they are experts who 

totally control in their business. Experts must have an ethic charter for conducting 

business professionally (Kwon, 2006).

A Taekwondo master is like a teacher because they teach not only physical 

education but also ethics and morals to students. 

Today, there is a lot of research about ethics in the sports field because sports 

consists of players, referees, coaches, masters and audiences’ behavior (Kwon, 

2008).

So the purpose of this research into for management ethics in Taekwondo 

school is to determine how one can run a successful Taekwondo school, avoiding 

too much marketing while utilizing the three philosophies mentioned above(Kwak, 

Jeon & Lee, 2005).

In this research, I will detail three concepts which are essential management 

ethics for managers, teachers and martial artists.

Why do Taekwondo masters need management ethics?

Some researchers insist that we live in a period of moral hazard. Today so many 

politicians refuse the normal logic behind politics and economists also distort the 

meaning of the market. If we don’t address these problems, we may face a period 

without ethics (Kim, 2004).

Ethics and morality determine the social rules such as social customs, values 

and moral standards. These values develop in history and control a society.
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Professional people must have ethics and morality because they have to lead 

other people. Taekwondo masters are also professionals so they must have strong 

ethics. An excellent example of professional ethics is the Hippocratic Oath which 

each doctor takes. This professional oath of ethics dates back to 1846.

Today, businesses must have management ethics, because businesses lead 

our society. Taekwondo masters are teachers. Teachers also lead children for 

the next generation and have to teach according to certain morals and ethics. So 

Taekwondo masters must have strong management ethics.

Management ethics for Taekwondo masters

Management ethics for managers

Research shows that management ethics is an important field in business 

administration because it is one of the basic factors in business related to the aim 

of a company. The goal of a manager is development of the company, the rules of 

society must always be considered (Kim, 1996).

That kind of things most of companies has management ethics which is rules 

about business and management for their affairs. So management ethics is a 

fundamental rule and a guide about management activity or an intention decision 

which are standard judgments about right or wrong. According to this reasoning, 

management ethics is a morality standard in business (Choi & Kim, 2005).

Management ethics are divided into three factors; first, it is characteristic of an 

open free economy that companies have a social duty to their stockholders and 

members (Friedman, 1979).

Second, enterprises agree with social responsibility, but it is wrong to request 

activities that violate people’s personal rights. (George, 1986). Finally, if moral 

responsibility is given to people, it can apply to enterprises as well, it is not only 

moral responsibility but also society responsibility (Goodpaster & Matthews, 1982). 

Management ethics for managers is related to management ethics and social 

responsibility of enterprises.

It is a premise when selecting a management method, that values normally 

recognized by society can also be applied to enterprises. The aim of a manager 

is to ensure that a company’s ideology is compatible with society’s values. If some 

enterprises conduct their business while disregarding management ethics they can 

create distrust, resistance and secede from the cooperation.
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The following are important factors for management ethics. 1) It should avoid 

hard working for efficiency elevation. 2) It should have an objective for personnel 

management. 3) Don’t mix public and private matters. 4) Respect humanity and 

don’t hurt individual dignity. 5) Allow for a social cost all the time. 6) Don’t be 

dishonest with consumers, or exaggerate in advertisement. 7) Avoid unfair trade 

such as blaming others, or forcing purchases. 8) Don’t be dishonest with an 

interested person, or give fraudulent accounts. 9) Contribute to social welfare.

Managers should develop their management philosophy specifically for their 

groups. Expert Sports managers must do their best while still considering 

motivation, leadership, communication, decision making, valuation, etc. Sports 

managers have to know how manage other people’s activity in their philosophy 

and what is an important role for their object.

Finally, Taekwondo masters must have social responsibility for management 

ethics in their Taekwondo School. 

Management ethics with teacher

Today, A problem of the education environment from education policy used to 

be examination and an aim of best in family. So it also broke teacher’s authority 

so teacher must give to student a chance and differentiate oneself from private 

education (Kim, 2004).

‘Teacher’s ethics’ is a model of behavior which is depending on practice of the 

teaching profession by teachers. ‘Teacher’s ethics’ are rules about managing about 

oneself, interpersonal relations etc (Ryu, 2004).

‘Teacher’s ethics’ are not compulsory or forced by others. They are rules to 

practice for oneself.

Oh(2009) insists on education ethics for physical education teacher in his paper 

about relation between physical education and moral education. Education of human 

has some important education factors. One is education of physic the other is mental 

training. So Taekwondo masters must have a belief to manage a Taekwondo School 

which is management ethics with teacher for the education of all people.

Management ethics with martial artist

Today, it is appearance of human desire that renewed about west philosophy or 

eastern thought because humans place too much emphasis on science.

So it is a substitute education by eastern martial arts from traditional culture 
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martial art to globalize sports(Kang, Cha, 2006).

These days, Taekwondo in a Taekwondo school is based on ‘Dao’. It means it 

basis from human education. Today, it’s adapted from martial art and tactics to 

management, ‘strategy’, tactics and research from ancient martial arts and tactics, 

for example ‘The book of five rings’, ‘Art Of War by Sun Zi’ etc. Those kinds of 

books are more popular than before because people who live in modern time 

want to know how to develop oneself and managers also want to find a solution in 

their books (Kwak, Jeon & Lee, 2005).

Specially, Taekwondo does not have an education for mental education worse 

than spread globalize sport. Many researchers say Taekwondo does not have a 

philosophy sufficiently and they give negative effect to students who don’t have 

quality of masters. Taekwondo School for masters as Kukkiwon and colleges has a 

curriculum not theory but practice and do not teach about philosophy of masters. 

Taekwondo masters are the most important factor in Taekwondo School because 

they can have an effect on their students directly. So a Taekwondo master must 

have management ethics because there is too much business mind in Taekwondo 

School and we must study about management ethics continuous.

Conclusion

Today, many Taekwondo schools are opened even though they don’t have 

enough places. Owners need to learn about managing Taekwondo schools. They 

Figure 1. Management ethics for Taekwondo masters

Management ethics 

for Martial artist

Management 

ethics for Teacher

Management

ethics for Manager
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Evaluation of high school players’ tacit knowledge 
on Taekwondo sparring

Shin Ja Lim1, Mi Mi Jung2

Abstract

The fundamental dimension of sports science consists in elucidating multiple 

factors which decisively determines winning or losing of players in the sports 

competition. Especially, an ability to understand and operate the multiple forms of 

knowledge which elite athletes obtain by lots of experience in sports competition 

is an important theme in the field of sports science. This is called tacit knowledge. 

This knowledge considered as unique system of skills that comply a particular sport 

determines the skillful feature of that sport. Hence in this research, by clarifying high 

school taekwondo players’ understanding of tacit knowledge of taekwondo sparring 

we seek to systematize the skills of sparring. 

Key words : tacit knowledge, expertise, counter skill, offensive skill

1 Kyung Hee University, Korea
2 Sungkyunkwan University, Korea

Introduction

The fundamental dimension of sports science consists in elucidating multiple 

factors which decisively determines winning or losing of players in the sports 

competition. Especially, an ability to understand and operate the multiple forms of 

knowledge which elite athletes obtain by lots of experience in sports competition 

is an important theme in the field of sports science. This is called tacit knowledge. 

This knowledge considered as unique system of skills that comply a particular 

sport determines the skillful feature of that sport. Hence in this research, by 

clarifying high school Taekwondo players’ understanding of tacit knowledge 
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of Taekwondo sparring we seek to systematize the skills of sparring. That is, 

expertise is expressed in the skills of game and the skills of game means that one 

has an ability to operate the intended motion demanded by the situation through 

the efficient movement of a body. 

Thus, expertise refers to a special system of planning that concretely organize 

and control the skills of the game. And as an essential field theory that enhances 

the performance of players, expertise can be regarded as living substratum that 

underlies all individual sports. But in Korea although expertise is a field theory, it 

has not been sufficiently evaluated and analyzed. In contrast to this, in the case of 

foreign countries in which researches in the physical education take place not only 

in the laboratory but in the field, there have been many attempts to develop the 

performance of players based on the field theory that is concerned with the exact 

observation of the real world of sports. Especially, researches in the expertise that 

is closely related to an ability of a higher performance has become a central topic in 

sports scientists. (Anderson, 1990; Ericsson, 1996b; Chi & Ceci, 1987; Siegler, 1991).  

And the researches in the expertise is based on the evaluation of an individual 

player’s performance based on quality, speed, and the exactness of movement and 

the protocol analysis of interview (Anderson, 1982; Ericsson & Simon, 1993).

AS such the fundamental theory of players’ empirical knowledge of sports and 

the strategic knowledge is argued by Mcpherson and experts insist that in order to 

set up a counter strategy during the game, the special planning must be utilized. 

In this sense, TKD as a combative sport also needs to have a highly specialized 

planning system to defeat an opponent in the game. And this planning makes 

possible outstanding performance and successful counter skills.

Expertise for techniques of game signifies a sports method that solves rationally 

a task in sports game. Moreover as a unit that constitutes a behavior of a player, 

this expertise also refers to a technique for analyzing and solving problems (The 

Random Dictionary, 1990). These method and information have become abstracted 

and theorized on the spot by the cognitive and operative ability of an expert. 

Hence based on the expertise, an expert establishes the tactics and strategy by 

which he can solve and counter the situation in the game. Thus in this research, 

we want to set up the theory of sparring skills in TKD by analyzing and evaluating 

how thoroughly high school TKD players understands the expertise in the skills of 

game on the spot and the counter tactics and strategy in the situation of the game.

2009 덴마크 학술대회-프로시딩-책.indb   229 2009-10-08   오전 8:48:04



230 Academic Session Ⅳ TKD Psychology & Marketing

Methods

The subjects of study

The 233 male and female high school TKD players who are the subject of this 

study have been indiscriminately selected in the 23rd Kyung-Hee University TKD 

Championship held in Hong-cheun. 

Table I. The characteristics of the subject of study

Frequency (%)

Gender
Male

Femal

163(70.0)

70(30.0)

Age

(Average 18.17)

16~17

18

19

50(29.6)

92(39.5)

91(39.1)

Experience
Under 5 years

Over 5 years

100(42.9)

133(57.1)

the level of the performance
Exellent Player

Non-Exellent Player

46(19.7)

187(80.3)

Total 233(100)

Tools

The survey that is used in this study was formed with a verification of a group 

of experts. Furthermore in enhance the validity of this survey, we have made a 

preliminary survey which was reviewed and complemented by TKD experts. This 

work sheet that questions the general knowledge of skills consists of a total of 

57 items. Since each item consists of a true or a false answer, we did not conduct 

the confidence level test of Cronbach that checks the inner consistency. The 

questionnaire that is used in this study is shown in Table 2.

Contents

The contents of study is divided into two areas; 1) the basic information about 

the subject of study, 2) the subject’s knowledge of skills. The basic information of 

the subject is based on gender, age, experience, and the experience of winning 

a prize and the subject’s knowledge of skills includes the general knowledge and 

expertise.
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Questionnaires
1. A front push kick is similar to a front snap kick.

2. A roundhouse kick uses the front foot.

3. A slide roundhouse kick replacing the front leg with the back leg.

4. A side kick is same as the push kick.

5. Axe kick is used on the body.

6. Hook kick is used for an attack.

7. Spiny A front snap kick can be used in a sparring competition.

8. Ng hook kick is a skill using two legs in the air.

9. Double jump roundhouse kick is the 360 round kick.

10. Axe kick is a skill that is used when an opponent’s close-by. 

11. Back hook kick is a skill used for an attack.

12. Back kick is a skill used for an attack.

13. In the opposite stance when the opponent attacks with a roundhouse kick I counterattack with a back kick.

14. I counter attack with a front leg roundhouse kick.

15. I counter attack with a front leg hook kick.. 

16. I counter attack with a rear leg roundhouse kick.

17. I switch stance.

18. I use front block punch.

19. I do double jump roundhouse kick.

20. I counterattack with tornado kick.

21. In the same stance when the opponent attacks with a roundhouse kick I counterattack with a back kick.

22 I counter attack with a front leg roundhouse kick.

23. I counter attack with a front leg hook kick.

24. I counter attack with a rear leg roundhouse kick.

25. I switch stance.

26. I use a front block punch.

27. I counter attack with double jump roundhouse kick.

28. I counter attack with tornado kick.

Table 2. Questionnaires

29. In the opposite stance when the opponent attacks with a fast kick, I counterattack with a back kick.

30. I counter attack with a front leg roundhouse kick.

31. I counter attack with a front leg hook kick.

32. I counter attack with a rear leg roundhouse kick.

33. I switch stance.

34. I use a front block punch.

35. I counter attack with a double jump roundhouse kick.

36. I counter attack with a tornado kick.

37.  In the opposite stance the opponent attacks with a rear leg roundhouse kick, I switch stance and counter 

attack with a back kick.

38. Change stance and I deliver a rear leg roundhouse kick.

39. Change stance and I deliver a front leg roundhouse kick.

40. Feint slide kick and I deliver a rear leg roundhouse kick.

41. Feint slide kick and I deliver a slide roundhouse kick.

42. Make a feint of doing and I deliver a rear leg roundhouse kick.

43. Make a feint of doing and I deliver a double jump roundhouse kick.
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44.  In the opposite stance the opponent attacks with a front leg roundhouse kick, I switch stance and 

counterattack with a back kick.

45. Change stance and I deliver a rear roundhouse kick.

46. Change stance and I deliver a front leg roundhouse kick.

47. Feint slide kick and I deliver a rear leg roundhouse kick.

48. Feint slide kick and I deliver a slide roundhouse kick.

49. Make a feint of doing and I deliver a rear leg roundhouse kick.

50. Make a feint of doing and I deliver a double jump roundhouse kick.

51.  In the opposite stance the opponent attacks with a rear leg roundhouse kick, I counterattack with a rear leg 

roundhouse kick.

52. I attack with a slide roundhouse kick.

53. Change stance and I deliver back kick.

54. Change stance and I deliver a rear leg roundhouse kick.

55. Feint slide kick and I deliver a front leg roundhouse kick.

56. Feint slide kick and I deliver a front leg roundhouse kick.

57. Make a feint of doing and I attack with a rear leg roundhouse kick.

Procedure

In this study, we explained the purpose, method and the time required for a task 

to the subject of study and after the subject agreed to participate in the survey, we 

distributed and collected the questionnaire.

Data collection and analysis

After having distributed a total of 250, we discarded the insufficient data and 

the analysis was based on the final 233. The items for expertise consisted of 57 

questionnaire and we distinguish the right answer (1 point) and the false answer 

(0 point) whose total points were later calculated. These calculated points were 

encoded and analyzed. In order to analyze the data, we used the SPSS 14.0 

program. Based on these data, we conducted the analysis of frequency, percentage, 

average and the standard deviation to understand the qualitative difference of the 

general knowledge and expertise in players. Furthermore to verify the significance 

between two different groups, we conducted one-way Anova and t-test. 

Results

The comparison based on the gender difference

In order to compare the average point of expertise based on the gender 

difference the standard deviation, we performed the independent t-test and the 

results are shown in Table 3.
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As suggested in Table 3, in the average point based on the gender difference, 

men’s offensive skills shows the higher points than women. In contrast to this, in 

the general knowledge and the skills of counterattack women are higher than men. 

And according to the t-test that is used to compare the difference of expertise 

based on the gender difference, in the general knowledge women (8.51) are 

higher than men (7.92). Also in the result of t-test p=.042, there is .05 significant 

difference. In the skills of counterattack, women (12.85) are higher than men 

(11.80). Also in the result of t-test p=.015, there is .05 significant difference. Besides 

these, in the average points for the ratio of correct answers based on the gender 

difference men (55.83) is higher than women (58.34) and there is p=.036 significant 

difference.

     

2. The comparison based on experience

We conducted the independent T-test to compare the average and the 

standard deviation of expertise according to the experience and the result is 

shown in Table 4.

Table 3.  The average point of expertise and the standard deviation based on the gender difference, 
the independent t-test

Changing factor
Male (n=163) Female (n=70)

t p
Average(SD) Average(SD)

The general knowledge 7.92(2.10) 8.51(1.79) -2.04 .042

The skill of counterattack skills 11.80(2.92) 12.85(3.11) -2.45 .015

The offensive skills 12.09(2.04) 11.88(2.46) .66 .508

The ratio of correct answer 55.83(8.22) 58.34(8.55) -2.10 .036

Table 4. Average and the standard deviation of expertise according to experience

Changing factor
Under 5years (n=100) Over 5 years (n=133)

t p
Average(SD) Average(SD)

The general knowledge 7.96(1.98) 8.21(2.05) -.933 .352

The skill of counterattack skills 12.36(3.05) 11.94(2.98) 1.03 .302

The offensive skills 11.94(2.05) 12.09(2.26) -.54 .585

The ratio of correct answer 56.59(8.48) 56.58(8.34) .00 .995
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According to average points suggested in Table 4, in the general knowledge 

players with more than 5 years experience received higher points (8.21) than lesser 

experienced players (7.96) and in offensive skills too players with more than 5 

years experience got more points (12.09) than lesser experienced players. But in 

the counter skills, lesser experienced player received got higher points (12.36) that 

the player with more than 5 years experience (11.94).

And according the result of t-test that is used to compare the difference in the 

expertise according to the experience, there are not significant differences in the 

general knowledge (p=.352), the counter skills (p=302) and the offensive skills 

(p=.565). Furthermore, in the average points of correct answer ratio based on 

experience, lesser experienced players are little bit higher (56.59) than the players 

with the more than 5 years experience.

The comparison based on level

According to Table 5, in the average points excellent players got higher points 

(8.28) than non-excellent players (8.05). Also in the counter skills, excellent players 

(12.93) are higher than non-excellent players (11.92). But in the offensive skill, non-

excellent players (12.03) are higher than excellent players (12.00). And according to 

the result of t-test there is p=.042 in the skills of counterattack with .05 significant 

difference and the general knowledge is p=.504 and the offensive skills are p=.917 

without a significant difference. Besides, in the average points for the performance 

level, the excellent players (58.28) is higher than the non-excellent players (56.17).

Table 5. Average and the standard deviation of expertise according to level

Changing factor
Exellent(n=46) Non-exellent (n=187)

t p
Average(SD) Average(SD)

The general knowledge 8.28(1.78) 8.05(2.08) .67 .504

The skill of counterattack skills 12.93(3.39) 11.92(2.88) 2.04 .042

The offensive skills 12.00(2.36) 12.03(2.13) -.10 .917

The ratio of correct answer 58.27(9.49) 56.17(8.06) 1.52 .129

The result of an analysis of items

The analyzed result of 57 questionnaires is shown in Table 6.
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Table 6. The point of expertise for each questionnaire

Questionnaires
Correct 
answer

(%)

Gender Experience The level of the 
performance

Male Female Under 
5years

Over 
5years

Excellent 
player

Non 
Excellent 
playse

G-K

67%

1. A front push kick is similar to a front snap kick. 71.2 71.8 70.0 69.0 72.9 71.7 71.1

2. A roundhouse kick uses the front foot. 59.2 55.8 67.1 58.0 60.2 60.9 58.8

3. A slide roundhouse kick replacing the front leg with the 
back leg. 99.1 98.8 100 99.0 99.2 100 98.9

4. A side kick is same as the push kick. 86.7 87.7 84.3 92.0 82.7 95.7 84.5

5. Axe kick is used on the body. 49.8 51.5 45.7 46.0 52.6 50.0 49.7

6. Hook kick is used for an attack. 90.1 89.6 91.4 90.0 90.2 91.3 89.8

7. A front snap kick can be used in a sparring competition. 71.7 66.9 82.9 70.0 72.9 78.3 70.1

8. A hook kick is a skill using two legs in the air. 52.3 48.5 61.4 53.0 51.9 43.5 54.5

9. Double jump roundhouse kick is the 360 round kick. 88.0 87.7 88.6 87.0 88.7 93.5 86.6

10. Axe kick is a skill that is used when an opponent’sclose-
by. 32.6 33.1 31.4 29.0 35.3 39.1 31.0

11. Back hook kick is a skill used for an attack. 73.4 69.3 82.9 67.0 78.2 73.9 73.3

12. Back kick is a skill used for an attack. 36.1 31.9 45.7 36.0 36.1 30.4 37.4

C-1

53%

13-1. In the opposite stance when the opponent attacks with a 
roundhouse kick I counterattack with a back kick. 45.1 44.2 47.1 45.0 45.1 50.0 43.9

13-2. I counter attack with a front leg roundhouse kick. 36.9 39.9 30.0 38.0 36.1 41.3 35.8

13-3. I counter attack with a front leg hook kick.. 63.5 65.0 60.0 65.0 62.4 67.4 62.6

13-4. I counter attack with a rear leg roundhouse kick. 93.1 93.9 91.4 97.0 90.2 95.7 92.5

13-5. I switch stance. 55.8 54.6 58.6 55.0 56.4 50.0 57.2

13-6. I use front block punch. 37.3 33.7 45.7 40.0 35.3 45.7 35.3

13-7. I do double jump roundhouse kick. 33.5 24.5 54.3 42.0 27.1 41.3 31.6

13-8. I counterattack with tornado kick. 60.0 54.6 71.4 60.0 59.4 65.2 58.3

C-2

45%

14-1. In the same stance when the opponent attacks with a 
roundhouse kick I counterattack with a back kick. 81.5 82.8 78.6 79.0 83.5 80.4 81.8

14-2 I counter attack with a front leg roundhouse kick. 30.3 31.9 25.7 31.0 29.3 30.4 29.9

14-3. I counter attack with a front leg hook kick. 50.6 49.1 54.3 54.0 48.1 50.0 50.8

14-4. I counter attack with a rear leg roundhouse kick. 16.3 15.3 18.6 14.0 18.0 21.7 15.0

14-5. I switch stance. 55.4 54.0 58.6 51.0 58.6 67.4 52.4

14-6. I use a front block punch. 34.3 32.5 38.6 35.0 33.8 34.8 34.2

14-7. I counter attack with double jump roundhouse kick 39.5 30.1 61.4 43.0 36.8 41.3 39.0

14-8. I counter attack with tornado kick. 53.2 47.2 67.1 58.0 49.6 60.9 51.3
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C-3

53%

15-1. In the opposite stance when the opponent attacks with a 
fast kick, I counterattack with a back kick. 85.4 86.5 82.9 80.0 89.5 84.8 85.6

15-2. I counter attack with a front leg roundhouse kick. 79.8 80.4 78.6 77.0 82.0 82.6 79.1

15-3. I counter attack with a front leg hook kick. 44.6 46.6 40.0 47.0 42.9 43.5 44.9

15-4. I counter attack with a rear leg roundhouse kick. 14.6 14.7 14.3 17.0 12.8 15.2 14.4

15-5. I switch stance. 43.3 41.1 48.6 45.0 42.1 56.5 40.1

15-6. I use a front block punch. 46.8 44.2 52.9 51.0 43.6 56.5 44.4

15-7. I counter attack with a double jump roundhouse kick. 58.8 65.6 42.9 56.0 60.9 56.5 59.4

15-8. I counter attack with a tornado kick. 53.2 48.5 64.3 56.0 51.1 54.3 52.9

A-1

55%

16-1. In the opposite stance the opponent attacks with a rear leg 
roundhouse kick, I switch stance and counter attack with a back kick. 58.8 63.8 47.1 60.0 57.9 50.0 61.0

16-2. Change stance and I deliver a rear leg roundhouse kick. 72.5 74.2 68.6 77.0 69.2 76.1 71.7

16-3. Change stance and I deliver a front leg roundhouse kick. 48.9 48.5 50.0 51.0 47.4 43.5 50.3

16-4. Feint slide kick and I deliver a rear leg roundhouse kick. 27.0 27.6 25.7 31.0 24.1 28.3 26.7

16-5. Feint slide kick and I deliver a slide roundhouse kick. 49.8 55.8 35.7 44.0 54.1 47.8 50.3

16-6. Make a feint of doing and I deliver a rear leg roundhouse 
kick. 88.4 90.8 82.9 86.0 90.2 78.3 90.9

16-7. Make a feint of doing and I deliver a double jump 
roundhouse kick. 39.5 28.2 65.7 43.0 36.8 52.2 36.4

A-2

56%

17-1. In the opposite stance the opponent attacks with a front leg 
roundhouse kick, I switch stance and counterattack with a back kick. 45.1 36.2 65.7 38.0 50.4 60.9 41.2

17-2. Change stance and I deliver a rear roundhouse kick. 71.2 73.0 67.1 71.0 71.4 65.2 72.7

17-3. Change stance and I deliver a front leg roundhouse kick. 51.1 49.7 54.3 48.0 53.4 47.8 51.9

17-4. Feint slide kick and I deliver a rear leg roundhouse kick. 35.2 31.9 42.9 31.0 38.3 39.1 34.2

17-5. Feint slide kick and I deliver a slide roundhouse kick. 53.2 56.4 45.7 52.0 54.1 50.0 54.0

17-6. Make a feint of doing and I deliver a rear leg roundhouse 
kick. 78.5 83.4 67.1 83.0 75.2 76.1 79.1

17-7. Make a feint of doing and I deliver a double jump 
roundhouse kick. 63.1 70.6 45.7 62.0 63.9 50.0 66.3

A-3

60%

18-1. In the opposite stance the opponent attacks with a rear leg 
roundhouse kick, I counterattack with a rear leg roundhouse kick. 83.7 85.9 78.6 84.0 83.5 78.3 85.0

18-2. I attack with a slide roundhouse kick. 40.3 39.9 41.4 40.0 40.6 41.3 40.1

18-3. Change stance and I deliver back kick. 46.4 43.6 52.9 43.0 48.9 52.2 44.9

18-4. Change stance and I deliver a rear leg roundhouse kick. 58.8 58.3 60.0 60.0 57.9 63.0 57.8

18-5. Feint slide kick and I deliver a front leg roundhouse kick. 68.2 68.1 68.6 65.0 70.7 80.4 65.2

18-6. Feint slide kick and I deliver a front leg roundhouse kick. 38.6 36.2 44.3 39.0 38.3 32.6 40.1

18-7. Make a feint of doing and I attack with a rear leg 
roundhouse kick. 84.5 87.1 78.6 86.0 83.5 87.0 84.0

Total 56.6 55.8 58.3 56.6 56.6 58.3 56.2
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As suggested in Table 6, when we examined the result of our analysis, the ratio 

of correct answers on the general knowledge is average 67.5% and the ratio of 

false answers is 32.5%. And among each item, the 3rd item (99.1/132), 6th item 

(90.1/120), and 9th item (88.0/118) have shown the higher ratio of correct answers. 

On the contrary, in the case of the 10th item (32.6/43), 12th item (36.1/48), and 5th 

item (49.8/65) have shown the lower ratio of correct answers.

Based on the categories of skills, the expertise is divided into 6 groups. The 

forms of counter skills for the offensive attacks are distinguished as C-1, C-2, C-3, 

and the forms of offensive skills for the counter attack are distinguished as A-1, 

A-2, A-3. 

In the category of C-1 item, the ratio of correct answers is lower than the 

average of the entire counter skills (50.5%), and the ratio of correct answers in 

each item is shown 53.1% and the ratio of false answer is shown 46.9%. Among 

these, item 13-4 (93.1/123), item 13-3 (63.5/84), and item 13-8 (60.0/80) have 

shown the highest ratio of correct answers. In contrast to this, item 13-7 (33.5/44), 

item 13-2 (36.9/48), and item 13-6 (37.3/49) have shown the lower ratio of correct 

answers. 

In the category of C-2 item, the ratio of correct answers is 45.1% and the ratio 

of false answers is 54.9%. Among these, item 14-1 (81.5/108), item 14-5 (55.4/73), 

and item 14-8 (53.2/70) have shown the higher ratio of correct answers. On the 

contrary, item 14.4 (16.3/21), item 14-2 (30.3/40), and item 14-6 (34.3/45) have 

shown the lower ratio of correct answers. In the category of C-3 item, the ratio 

of correct answers is 53.3% and the ratio of false answers is 46.7%. Among these, 

item 15-1 (85.4/113), item 15-2 (79.8/105), and item 15-7 (58.8/77) have shown the 

higher ratio of correct answers. In contrast to this, item 15-4 (14.6/19), item 15.5 

(43.3/57), and item 15-3 (44.6/59) have shown the lower ratio of correct answers. 

The category of offensive skills A-1 item is shown the lower ratio of correct 

answers than the average of entire offensive skills (57.3) and in the each category 

of item the ratio of correct answers is 55.0% and the ratio of false answers is 

45.0%. Among these, item 16.6 (88.4/117), item 16-2 (72.5/96), and 16-1 (58.8/77) 

have shown the higher ratio of correct answers. On the contrary, item 16-4 

(27.0/36), item 16-7 (39.5/52) have shown the lower ratio of correct answers. In the 

category of A-2 item, the ratio of correct answers is 56.8% and the ratio of false 

answers is 43.2%. Among these, item 17-6 (78.5/104), item 17-2 (71.2/94), and item 

17-7 (63.1/84) have shown the higher ratio of correct answers. On the contrary, 
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item 17-4 (35.2/47) and item 17-1 (45.1/60) have shown the lower ratio of correct 

answers. In the category of A-3 item, the ratio of correct answers is 60.1% and the 

ratio of false answers is 39.9%. Among these, item 18-7 (84.5/112) and item 18-1 

(83.7/110) have shown the highest ratio of correct answers. In contrast to this, item 

18-6 (38.6/51) and 18-2 (40.3/53) have shown the lowest ratio of correct answers.

Discussion

The purpose of this investigation is to evaluate and clarify the effects of gender, 

experience, and the performance level on the acquisition of expertise of TKD 

skills in the players. Expertise means the specific system of skills that determines 

the essential characteristics of skills in sports. So in this investigation, with the 

questionnaire which was thoroughly reviewed by experts we analyzed the general 

knowledge, the knowledge of counterattack, and the offensive knowledge. And in 

order to compare the difference between male and female players, we proceeded 

with the T-test whose results suggested that in the general knowledge, the average 

point of the female players is higher than the male players. Also in the skills of 

counterattack, the average point of the female players is higher than the male 

players. This result suggests that the female players are more interested in the 

general knowledge than the male players and in the skills of counterattack, the 

female players acquired the better knowledge by which they can perform the 

stable game management. In contrast to this, in the offensive skills the average 

point of the male players is higher than the female players. Based on this fact, 

one can say that in order to perform an aggressive game management, the male 

players acquired the exact knowledge of the offensive skills. Thus, although 

there is a gender difference in the acquisition of expertise, for the average point 

of the female players is higher than the male players; this difference is not to be 

overly emphasized. This study has a certain limit, and there needs to a further 

investigation.  

 The comparison based on experience was done with the players over 5 years of 

experience and the players under 5 years of experience and there is no significant 

difference in the acquisition of skills. Yet in the general knowledge, players over 

5 years have shown the higher points. However, in the expertise, there is no 

significant difference. This result suggests that the acquisition of skills is not 

based on the many years of training; rather it is based on the precise coaching by 
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experts. In the performance of game, the excellent players have shown the higher 

points on the general knowledge and the skills of counterattack than the non-

excellent players. Especially in dealing with the expertise, the excellent players 

grasp better than the non-excellent players. This result suggests that not only 

the excellent players perform better in the game, but they also understand the 

expertise better than the non-excellent players. This result was also found in the 

investigation by Mcpherson (1994) who argued that in playing tennis, the experts 

have more superior knowledge than the beginners. In similar to this, we also 

discovered in our study that among high school TKD players, expertise is more 

specialized in excellent player. According to the analysis of the general knowledge, 

the ratio of correct answers is 67.5% and among 12 items excellent players have 

shown the higher points in item 3, 6, 9. But in item 10, 12, 5 although these are 

basic skills, 36% of excellent players missed the correct answers. This suggests 

that in order to improve the performance of players, we need to enhance not only 

the intensive trainings of players but also their acquisition of expertise. 

This study divided the type of game skills into six categories. Since the 

competition applied different counterattack skills depending on the stance of an 

opponent, the most fundamental strategic situation was selected among skills. 

More specifically six types of skills again were categorized into C1, C2, and C3 in 

terms of a responsive skill for different type of attack. C1 means that both a player 

and an opponent compete with the same stands. C1 type items suggest various 

counterattack skills to be able to response when the opponent tries to a slide 

roundhouse kick. Item 13-3 and 13-4 were correct answers among eight items in 

C1. Especially, the item 13-4 was shown to be the highest percentage of correct 

answers, because this skill can be easily and frequently used by players during the 

game. Even though the item 13-3 is a correct answer, only 63.5% of players got 

a right answer. Even though the rest of items are wrong, around 50% of players 

considered them to be right. Whereas there was no difference in a point of a 

knowledge level depending upon genders and experience, elite players showed a 

higher level of knowledge, compared to mediocre players. This result is consistent 

with previously suggested result of group comparison. 

C2 type items are about how to compete with an opponent when the opponent 

takes a different stands with a player. Suggesting the same items as C1, C2 type 

items confirmed how players respond to the situation. The right answers are 14-1 

and 14-5 item. While the item 14-1 exhibited a high percentage of correct answer, 

2009 덴마크 학술대회-프로시딩-책.indb   239 2009-10-08   오전 8:48:06



240 Academic Session Ⅳ TKD Psychology & Marketing

the item 14-5 was low. This result may come from the fact that high school players 

lack personal knowledge on counterattack skills when they are in a stance position. 

Especially, the results indicated that players did not respond well to opponent’s 

using a fist with a 34.3% of correct answers. This result reflects the fact that players 

mainly use kicking skills rather than punching skills during the game. Additionally, 

elite players had a higher point than mediocre players for C2 type items likes C1 

type items. 

C3 type items suggest counterattack skills when the opponent tries to a front 

snap kick with an opposite stance as a player. The C3 type is considered to be 

most frequently used skills during the game. The correct answers for the C3 type 

items are the item 15-1, 15-2, 15-3, 15-5, 15-6, and 15-7. Among them, the item 

15-1 and 15-2 showed a higher percentage of correct answers compared to other 

items. The result implies that players tend to rely on easy and simple knowledge 

rather than try to acquire various counterattacking skills. In addition, elite players 

exhibited a higher point than mediocre players for the C3 type items. 

Game skills can be divided into three attacking skills depending on the three 

counterattacking skills: A1, A2, and A3. A1 is a type that both a player and an 

opponent compete with the same stands. In other words, type A-1 suggests 

various attack skills when a player waits for an opponent to try a rear roundhouse 

kick in an opposite stance position. As a result, the right answers are item 16-6, 

item 16-2, and item 16-5. Among those answers, item 16-6 and 16-2 exhibited 

a higher percentage of correct answers. However, respondents showed a lower 

percentage of correct answers for the rest of items. 

In case of A-2, the correct answers for attack skills being able to strike first are 

item 17-2, item 17-5, item 17-6 and item 15-1. The results indicated that item 17-2 

and 17-6 has high percentage of correct answers, while the percentage of correct 

answers for item 17-5 and 17-7 were relatively low. With regard to A-3, the proper 

answers for attacking skills, when an opponent try a rear leg roundhouse kick, 

are the item 18-1, item 18-4, item 18-5, and item 18-7. The respondents exhibited 

a higher percentage of correct answers for the item 18-1 and 18-7; however, a 

percentage of correct answers for item 18-4 and 18-5 were relatively low. The 

results indicated that even though A-1, A-2, and A-3, are a totally different type 

of attacking skills, the respondents selected the same counterattack skills. Future 

research endeavors should be directed to determine whether the players would 

choose quick and safe attack skills rather than a bold attack with a high degree 
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of difficulty due to a risk for striking first or they did not deal well because of the 

absence of sufficient knowledge.

Conclusions and suggestions

This study has examined how well the high school players understand a 

various level of special knowledge. The special knowledge refers to as a factor 

that has direct influences on improving performance during the game. In spite of 

its importance, the studies about the special knowledge have been limited. The 

possible explanation of the lack of research comes from the fact that because the 

special knowledge learned from and utilized in an actual game can be developed 

from coaches, it is a kind of empirical knowledge system with real experience. 

Therefore, the result of the study implied that the high school players acquired 

the special knowledge from their relatively long career experience in a severe 

competition contest rather than from physical or mental training. Therefore, this 

study was conducted to determine if the strategic knowledge of elite players are 

different depending on the level of competency, career, and gender. In addition, 

assuming that a game has six different situations, it is compared how well players 

deal with each six situations. The result of this study may provide valuable insights 

for coaches to practice effective way of coaching, develop player’s potential, and 

be prepared for an actual game. Taekwondo is the Olympic sport having 189 

members of nations in WTF. However, ceaseless arguments regarding referee’

s wrong calls and monotonousness of the game itself prevent Taekwondo from 

being more popular sports. Therefore, it is desired that in-depth case studies and 

research regarding skill development should be conducted to contribute to referee’

s fair call and revival of fancy kicking skills. 
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Defining the Relationship Between Anthropometric, 
Physiological and body composition characteristics 
of male elite Taekwondo athletes with their success

Gaeini A. A.1, Fallahi A. A.2, Kazemi M.3*, Mahmoudi Y.4, Moradyan K.5

Abstract

The purpose of this study is to investigate the relationship between anthropometric, 

physiological and body composition characteristics of male elite Taekwondo 

athletes with their success. 

 Twenty Taekwondo athletes, who had been invited to the 2006 Iranian national 

team were recruited. They were all between the ages of 22 to 31 years of age, with 

the average weight of 73.6 kg and average height of 180.55 cm. Anthropometric 

characteristics such as body composition, height, weight, body fat percentage, 

the body mass index (BMI), length of lower extremity and trunk were examined. 

Physiological characteristics such as aerobic power (Shuttle run test), anaerobic 

power (Sargent test), agility (Illinois Test), Flexibility (sit and reach), speed (40 yard 

run test) and balance (stork test) were examined. Success of Taekwondo athletes 

was evaluated based on the rate of gaining national, Asian and international ranks. 

Descriptive statistics were used to analyze the mean of standard deviation and 

Pearson correlation was used to determine the relationship between the mentioned 

characteristics with Taekwondo athletes’ success. 

Results of the research showed that there was a significant relationship between 

the balance (p<0.05, r=0.486), back flexibility (p<0.05, r=0.474) and anaerobic 

power (p<0.05, r=0.559) with elite male Taekwondo athletes’ success. There was 

no significant relationship between success and age (p<0.149, r=0.335), weight 

1 University of Tehran
2 University of Tehran of payame noor of Tehran
3  RN, DC, FCCSS(C), FCCRS(C), Associate Professor, Clinical Education, Post Graduate and Research 
departments, Canadian Memorial Chiropractic College, Toronto, Canada 
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(p<0.935, r=0.014), height (p<0.894, r=-0.032), BMI (p<0.0783, r=0.066), body fat 

percentage (p<0.930, r=-0.021), sitting height (p<0.392, r=0.203), length of lower 

extremity (p<0.068, r=-0.065), aerobic power (p<0.286, r=0.251), speed (p<0.409, 

r=-0.224), agility (p<0.086, r=-0.392), or forward flexibility (p<0.450, r=0.180). 

Our results suggest that success in Taekwondo is related to several factors. We 

suggest that a successful male Taekwondo athlete should have excellent waist 

flexibility to gain   wide range of motion at waist. He should be able to keep his 

balance to create concessive kicks in various situations and finally a high level of 

anaerobic power to perform fast and jerking kicks.

Key words : physiological characteristics, Taekwondo athlete, success
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Strength correlates of kicking force in young Taekwondo-in

Willy Pieter, Luigi T. Bercades

Abstract

To assess the isokinetic strength determinants of kicking force in taekwondo.

Subjects were male (n=41, 14.51±1.56 years, 163.56±10.08cm, 53.42±13.09kg) 

and female (n=29, 14.58±1.65 years, 159.86±6.92cm, 51.46±8.04kg) American 

junior taekwondo-in. Isokinetic strength was assessed during leg extension and 

flexion at 180̊ /s, 240̊ /s and 300̊ /s as well as hip flexion and extension at 240̊ /

s and 300̊ /s. Force was measured with a force sensor mounted on a striking pad  

and interfaced with a computer. Multiple regression analysis within gender was 

used to assess the contribution of leg and hip strength to force of the roundhouse 

kick. 

Isokinetic strength explained 57.4% (SE=7.86. p=0.001) of the variance in 

kicking force. In particular, hip flexion at 240̊ /s (b=0.47, SE=0.16, 95% CI=0.15-

0.80, p=0.006) and at 300̊ /s (b=-0.36, SE=0.16, 95% CI=-0.68--0.04, p=0.030) 

contributed to kicking force in the boys. In the girls, isokinetic strength did not 

contribute to kicking force (R2 =0.39, SEE=14.72, p=0.381).

Within the measurement limitations of the suggested relationship between 

isokinetic strength and kicking force, the results seem to confirm the importance 

of core stability in kicking force in the boys. In the girls, the difference between 

the way isokinetic strength was measured and the actual execution of the 

roundhouse kick may have been prohibitive. 

Key words : isokinetic, strength, force, kick
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Introduction

Strength in taekwondo-in has typically been measured isokinetically. For 

instance, the earliest assessments were done on adult American recreational 

taekwondo participants (e.g., Pieter et al., 1989), followed by their elite counterparts 

(Pieter and Taaffe, 1990). More recently, isokinetic strength was reported for 

Malaysian adolescents (Aiwa and Pieter, 2007) as well as American junior Olympic 

taekwondo athletes (Pieter and Bercades, 2005). In general, peak torque values 

were reported as well as hamstrings-to-quadriceps (H/Q) ratios.

For instance, isokinetic peak torque of elite American senior male and female 

taekwondo athletes tested at 120̊ , 180̊ , 240̊  and 300̊ /s during leg extension and 

flexion at the knee joint showed H/Q ratios of 76% for males and 75% for females 

at 300̊ /s for their dominant leg (Pieter and Heijmans, 1989), while Mendoça et 
al. (2007) reported H/Q ratios of 63.8% and 62.1% for Brazilian male and female 

taekwondo-in at the same angular velocity. Aiwa and Pieter (2007) reported that 

adolescent boys and girls (17 years) recorded absolute peak torques of 116.05 Nm 

and 88.94 Nm, respectively, at 300̊ /s. 

Scant information is available on kicking force in taekwondo-in. For instance, 

kick force was studied in adult American elite taekwondo-in (Pieter and Pieter, 

1995), while members of the American junior taekwondo teams were tested as well 

(Pieter, 2007). In both studies speed and force were assessed of various kicks and 

punches, while allometric scaling was also attempted to compare boys and girls 

(Pieter, 2007).

Strength is suggested to contribute to sports performance in general (e.g., Sale, 

1991) and to taekwondo in particular (Pieter and Heijmans, 2000). Markovicˇ et al. 

(2005) reported highly skilled female taekwondo-in to have higher leg strength 

than their lower skilled counterparts. Hamstrings-to-quadriceps ratios at 120o/

s were lower in recreational taekwondo-in compared to their elite counterparts 

(Aiwa and Pieter, 2007; Pieter and Taaffe, 1990). 

To maximize deformation force, a kick should have reached peak velocity at 

impact (Pieter and Pieter, 1995). Performing single roundhouse kicks, Liu et al. 

(2000) showed that the ankle and toe reached peak velocity at impact. On the 

other hand, research has also shown that peak foot velocity of the roundhouse kick 

coincides with target impact only for the first of a 3-roundhouse kick sequence, 

after which the kicks are not maximized at impact (Roosen and Pain, 2006). Kong 
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et al. (2000) reported that the roundhouse kick with the leading leg was faster but 

when executed with the back leg it was more forceful.

One of the factors implicated in the deformation force of kicks is suggested 

to be leg strength, which should be kick specific as far as the muscles to be 

strength trained are concerned. For instance, Pecoraioli and Merni (2007) reported 

the activity of the rectus femoris, biceps femoris and the gluteus medialis when 

executing a high roundhouse kick. Luk and Hong (2000) showed that muscle 

activity depends on the height at which the roundhouse kick was executed with 

the semitendinosus being recruited when kicking with the back leg, regardless 

of height. However, only one study was found relating isokinetic strength to kick 

force in taekwondo. Conkel et al. (1988) reported positive relationships between 

isokinetic strength and kicking force in adult elite taekwondo-in and concluded 

that they should train to increase knee extension and hip flexion at high speed. 

The purpose of this study, then, was to investigate the relationship of isokinetic 

strength and kick force in young taekwondo-in.

Materials and methods

Subjects were male (n=41, 14.51±1.56 years, 163.56±10.08 cm, 53.42±13.09 

kg) and female (n=29, 14.58±1.65 years, 159.86±6.92cm, 51.46±8.04kg) American 

junior taekwondo-in. Isokinetic strength was assessed on a Cybex II (Cybex, 

Division of Lumex, Inc, Ronkonkoma, NY) during leg extension and flexion at 

180̊ /s, 240̊ /s and 300̊ /s as well as hip flexion and extension at 240̊ /s and 300̊ /s. 

Force was measured with a force sensor mounted on a striking pad and interfaced 

with a computer. Multiple regression analysis within gender was used to assess the 

contribution of leg and hip strength to force of the roundhouse kick. The level of 

significance was set to 0.05.

Results

There was no difference in age between boys and girls (p=0.847, eta2=0.001). 

The boys and girls also did not differ in height (p=0.092, eta2=0.041) and weight 

(p=0.447, eta2=0.007). 

Table 1 shows the descriptive statistics of isokinetic leg strength at the knee 

joint by movement and angular velocity for boys and girls. Table 2 depicts the 
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Isokinetic strength explained 57.4% (SE=7.86. p=0.001) of the variance in kicking 

force in the boys. In particular, hip flexion at 240̊ /s (b=0.47, SE=0.16, 95% CI=0.15-

0.80, p=0.006) and at 300̊ /s (b=-0.36, SE=0.16, 95% CI=-0.68--0.04, p=0.030) 

contributed to kicking force. In the girls, isokinetic strength did not contribute to 

kicking force (R2=0.39, SEE=14.72, p=0.381).

Discussion

Although the movement pattern of the way isokinetic strength was assessed 

does not totally resemble the actual kicking pattern of the roundhouse kick, it does 

allow for an initial assessment of some of the potential determinants to optimizing 

the kick. For instance, O’Donovan et al. (2006) revealed no difference in isokinetic 

trunk strength between hard style martial artists and controls. However, the current 

study seems to indicate that at least in the boys, hip strength was implicated in 

means and standard deviations of isokinetic strength of the hips by movement and 

angular velocity.

Table 1.  Means and standard deviations of isokinetic peak torque (Nm) of the leg at the knee joint in 
young Taekwondo-in

Boys Girls

Angular velocity Extension Flexion Extension Flexion

180̊ /s 75.12 ± 22.05 39.74 ± 12.79 56.60 ± 10.38 29.91 ± 7.84

240̊ /s 60.60 ± 17.60 34.56 ± 11.76 45.62 ± 8.04  25.74 ± 6.17

300̊ /s 51.89 ± 15.04 29.09 ± 10.01 39.55 ± 6.66 23.07 ± 5.75

Table 2.  Means and standard deviations of isokinetic peak torque (Nm) of the hip during extension and 
flexion in young Taekwondo-in

Boys Girls

Angular velocity Extension Flexion Extension Flexion

240̊ /s 62.30 ± 19.46 64.66 ± 16.18 47.39 ± 21.26  52.14 ± 18.16

300̊ /s 58.32 ± 21. 15 56.18 ± 15.93 47.44 ± 21.38 46.80 ± 17.07

2009 덴마크 학술대회-프로시딩-책.indb   250 2009-10-08   오전 8:48:07



251The 2 nd International Symposium for Taekwondo Studies, Denmark

kick force. The difference between studies may be explained because the current 

investigation did not directly measure trunk strength. The statistical analysis by O’

Donovan et al. (2006) of the strength data may also have precluded any reliable 

conclusions regarding the difference in trunk strength between groups.

Pecoraioli and Merni (2007) showed that hip flexion and extension occurred 

between 30%~70% of the range of motion (ROM) when performing the high 

roundhouse kick. Hip flexion occurred in the first 30% of the ROM. After 70% into 

the ROM, hip extension stopped, while knee extension continued until about 75% 

into the ROM. The rectus femoris was the first muscle to be recruited.

Indeed, hip movement appears to contribute greatly to the effectiveness of the 

kick. In studying the instep kick in soccer (the most widely studied technique 

in the sport), it was found that ball speed correlated best with peak hip speed 

and  range of motion (Lees et al., 2005). In their 3-D analysis of the kick, they 

further saw that approach speed, peak knee speed and the length of the last stride 

affected ball speed. These findings are significant to the present study because 

of the mechanical similarities of the football instep kick and the taekwondo 

roundhouse kick. Even the objectives of the two kicks are comparable: to impart 

the most force on the kicked object. Kellis and Katis (2007) also reported high 

correlations between isokinetic concentric leg extension strength at 300o/s and 

knee angular velocity during the soccer instep kick. There is a plethora of research 

on the soccer kick, and perhaps future investigations in taekwondo include the 

variables and techniques from the pitch.

Based on the results of this study, it is suggested for taekwondo athletes 

to include strength training in their preparation for competition. For instance, 

although general strength exercises may be used at the beginning of the pre-

season (Pieter and Heijmans, 2000), a program should be adopted using more 

taekwondo-specific exercises closer to the competition period. Jakubiak and 

Saunders (2008) suggested that elastic resistance training had the potential to 

improve the velocity of the roundhouse kick. However, the short duration of 

the intervention (4 weeks) may have precluded actual structural changes in the 

muscles (Jakubiak and Saunders, 2008). A 10-week football-specific strength 

training program likewise significantly improved maximal ball speed, foot and 

ankle velocity, and angular velocities of all joints during the final phase of the 

football instep kick (Manolopoulos, Papadopoulos and Kellis, 2006). 

As alluded to above, kick velocity is related to optimizing deformation force 
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(Pieter and Pieter, 1995) as is functional mass (Edwards and Derrick, 2008) 

and extension force (Bai et al., 2000). Conkel et al. (1988) revealed a small but 

significant correlation (r=0.56) between isokientic hip extension torque at 300o/

s and velocity of the roundhouse kick. More importantly, strength training, 

specifically for the core, has also been shown to aid in injury prevention, 

particularly to the hamstrings (Carlson, 2008). Weak abdominal muscles in hockey 

players allow an anterior pelvic tilt, exposing the hamstrings to a mechanically 

disadvantageous position that may eventually lead to overuse injuries (Carlson, 

2008). Strengthening the abdominal and the more profound core muscles stabilizes 

the pelvis for optimal hamstring function and increases overall pelvic stability.

Conclusions

Within the measurement limitations of the suggested relationship between 

isokinetic strength and kicking force, the results seem to confirm the importance 

of core stability in kicking force in the boys. In the girls, the difference between 

the way isokinetic strength was measured and the actual execution of the 

roundhouse kick may have been prohibitive.
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Development of a Taekwondo-specific anaerobic test : A pilot study

Rani Ann L. Ortega1, Sebastian Ripoll2, Luigi T. Bercades3, Willy Pieter3*

Abstract

To develop a taekwondo-specific anaerobic test. Subjects were male (n=6, 18.17

±1.94 years, 170.67±4.63 cm, 71.42±16.54 cm) and female (n=8, 18.50±1.77 years, 

161.38±8.16 cm, 56.19±6.76 kg) varsity taekwondo athletes from a public university 

in the Philippines. They were randomly assigned to perform the Running-Based 

Anaerobic Test (RAST) and the Taekwondo-Specific Anaerobic Test (TSAT) with 

a break of 30 minutes in between. The TSAT consisted of 6 sets of alternate front 

kicks against a pad for 5 seconds per set with a 10-second active rest in between 

sets. The kicking pad was held horizontally by a holder at the waist level of the 

kicker. The holder counted the number of kicks, while a recorder wrote down 

the number of kicks done every five seconds. A timer monitored the kicking and 

resting time intervals. Peak and mean power were calculated as well as fatigue 

index. Regression analysis was used to assess validity of the TSAT, while Pearson 

correlations were calculated to assess 1-week test-retest reliability. 

 The TSAT explained 59.0% (SEE=136.92, p=0.001) of the variance in RAST 

(b=19.33, SE=4.66, 95%CI=9.19-29.48) peak power. In terms of mean power, the 

TSAT accounted for 70.3% (SEE=69.55, p<0.001) of the variance in RAST (b=14.56, 

SE=2.73, 95%CI=8.61-20.52). Test-retest peak power reliability of the TSAT was 

r=0.90 (p<0.001) and for mean power, r=0.92 (p<0.001).

The Taekwondo-Specific Anaerobic Test was found to be a valid test using the 

Running-Based Anaerobic Test as the criterion.

Key words : anaerobic, test, specific

1 College of Human Kinetics, University of the Philippines, Diliman, Philippines
2 SPARC Sports Performance Center, Far Eastern University, Manila, Philippines
3 Department of Physical Education, University of Asia and the Pacific, Pasig City, Philippines
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Introduction

Competitive taekwondo places significant demands on both the aerobic and 

anaerobic energy production pathways as short bursts of high work output are 

interspersed throughout the rounds (e.g., Bercades et al., 1995).  Early research 

assessed both aerobic and anaerobic endurance of adult taekwondo athletes (e.g., 

Taaffe and Pieter, 1990), as well as that of their younger counterparts (Bercades 

et al., 1995; Taaffe et al., 1991).  Recent research (Lin et al., 2006) revealed lower 

anaerobic characteristics in elite adult Taiwanese taekwondo athletes compared to 

their American counterparts (Pieter, 1991). 

Bercades et al. (1995) reported a significant Maturity*Gender interaction for 

power decline relative to body weight and lean body mass.  The postpubertal 

taekwondo athletes had a lower rate of decline than the prepubertal groups, while 

the prepubertal boys had a higher rate than the girls.  The postpubertal boys, on 

the other hand, showed a lower rate of decline than the girls.

The first known attempt to assess the contribution of the energy pathways in 

taekwondo sparring was done by our team. Exercise heart rates (Bercades, Hilbert 

et al., 1994) and lactate kinetics (Bercades, Ferrin et al., 1994) were assessed 

following a simulated match in young taekwondo-in (taekwondo athletes).  

Collapsed over sex, exercise heart rate (HRex=183.92±9.60 bpm) was higher than 

at baseline (83.15±6.85 bpm), while heart rate at 10 minutes post-exercise (109.08±

10.72 bpm) was lower than at 5 minutes post-exercise (120.92±10.51 bpm).  HRex 

was 90% of estimated age-predicted maximum heart rate (HRmax) (Bercades, 

Hilbert et al., 1994).  Lactate at 10 minutes post-exercise (3.35±1.75 mmol.L-1) was 

significantly lower than exercise lactate (6.55±3.05 mmol.L-1) (Bercades, Ferrin 

et al., 1994).  The higher than expected values for heart rate and the lower blood 

lactate concentrations were suggested to be due to the athletes being tested at the 

end of a training session. 

This contention was confirmed by later research done under actual match 

conditions. Collapsed over sex, adolescent recreational taekwondo-in competing 

at a national tournament recorded a pre-match lactate value of 2.08±0.70 mmol.

L-1 with a post-match lactate accumulation of 10.81±1.94 mmol.L-1. There was 

no difference between winners (11.19±2.04 mmol.L-1) and losers (10.05±1.81 

mmol.L-1) (W. Pieter, 2004, unpublished data). Bridge et al. (2009) reported lactate 

production of 11.9 mmol.L-1 in the third round of an international competition 
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which was higher than that of the first round (7.5 mmol.L-1). The heart rate in that 

round was 96% of HRmax, which was significantly different from that of the first 

round (62% of HRmax). More time was spent at maximum heart rate (100%) in the 

third round compared to the first two.

Korean male college students recorded exercise heart rates of between 150-

165 bpm with the highest blood lactate concentration measured during simulated 

sparring being 4.2 mmol.L-1 (Butios and Tasika, 2007).  Bridge et al. (2007) 

revealed that taekwondo training was also suitable to elicit cardiorespiratory 

responses with exercise heart rates ranging from 65-90% of HRmax. Bouhlel 

et al. (2006) assessed aerobic and anaerobic endurance in elite male Tunesian 

taekwondo-in (taekwondo athletes) and showed that a simulated competition 

requires both high aerobic (99% of HRmax) and anaerobic endurance (10.2 ± 1.2 

mmol.L-1).

Physical fitness testing of taekwondo athletes has typically relied on non-

taekwondo specific laboratory measurements (e.g., Bouhlel et al., 2006; Taaffe 

and Pieter, 1990) or field tests (e.g., Erie et al., 2007). However, there is a need for 

ecologically valid tests or assessments of taekwondo-in. For instance, Bridge et al. 

(2007) used taekwondo exercises to assess heart rate variability as a function of 

training. Specific tests to assess physical fitness in martial arts athletes are lacking.

 For instance, Bronkhorst et al. (1998) developed a judo-specific test to measure 

speed, strength endurance and anaerobic (lactic) endurance. Nunan (2006) did the 

same for aerobic endurance in karate. Lidor and colleagues also developed a judo-

specific ability test (Lidor et al., 2006) as well as one to identify talent (Lidor et al., 

2005). As far as is known, the only taekwondo-specific fitness test available at the 

moment was reported by Lehmann et al. (1994), while Pieter and Heijmans (2007) 

developed a taekwondo-specific skills test. 

In an attempt to identify the physical components that play a role in defining 

performance in taekwondo, Lehmann et al. (1994) suggested accuracy, well-

executed techniques, reaction and movement times and a-lactic anaerobic 

endurance. The second group of characteristics comprised resistance to fatigue 

(lactic anaerobic endurance) and skills, while the third group consisted of strength 

endurance and technique. The purpose of this study, then, was to develop a 

taekwondo-specific anaerobic test.
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Materials and methods

Subjects were male (n=6, 18.17±1.94 years, 170.67±4.63 cm, 71.42±16.54 kg) and 

female (n=8, 18.50±1.77 years, 161.38±8.16 cm, 56.19±6.76 kg) varsity taekwondo-

in from a public university in the Philippines. They completed a Physical Activity 

Readiness Questionnaire (PARQ) and a Written Consent Form for Physiological 

Assessment before participation. 

The participants randomly performed the Taekwondo-Specific Anaerobic Test 

(TSAT) and the Running-Based Anaerobic Sprint Test (RAST) (Tossavainen, 2004) 

with a 30-minute rest period in between. The RAST was used as the criterion. Just 

like the RAST, the TSAT assesses peak anaerobic power, mean anaerobic power as 

well as power decline. The subjects were briefed on the objectives and protocols 

three days before testing. They were also instructed to eat their usual meals and 

not to engage in any strenuous activity 24 hours before the test. On the day of 

actual testing, subjects were advised to eat their meal at least three hours prior to 

the test (Myers, 2005). 

For both the RAST and TSAT, the subjects warmed up for ten minutes. Warm-up 

included basic kicking against a hand-held pad–3 sets of 20 repetitions alternate 

front kicks (ap ch’agi), 10 repetitions of light roundhouse kicks (tollyŏ ch’agi) per 

leg (single kicks), and 2 sets of 20 repetitions alternate roundhouse kicks. This 

was followed by a five-minute passive recovery time, after which they performed 

a five-second stationary alternate front kick on a kick pad for the actual test. A 

ten-second active rest (light foot work in fighting stance – such as stationary jog 

or stepping) was allowed after each set. They repeated the procedure six times 

so that the total kicking time was 30 seconds. The kick pad was held horizontally 

by a holder at the waist level of the kicker. The holder was assigned to count the 

number of kicks, while a recorder wrote down the number of kicks done every 

five seconds. A timer was in charge of the kicking and resting time interval.  The 

diagram and equations to compute the power output are indicated below.

Regression analysis was used to assess the validity of the TSAT, while Pearson 

correlations were calculated to assess 1-week test-retest reliability. The level of 

significance was set to 0.05.
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x = greater trochanter to plantarflexed foot

y = navel to dorsiflexed foot

n = distance of the leg from the ground to the target (kick pad)

(Kalin & Corbitt, 1995)

Velocity = n (number of kicks) / 5 seconds

 Acceleration = velocity / 5 seconds

 Force = Leg weight × acceleration

Thigh = 0.127 BW - 14.82

Leg = 0.044 BW - 1.75

Foot = 0.009 BW + 2.48 (Hamill and Knutzen, 2003)

·Add thigh, leg and foot weight to get leg weight

·Body weight (BW) is in Newton (N)

·Convert Newton to kilogram (1 kg = 9.806 N)

Power = force × velocity 

Peak power = highest power output

End power = lowest power output

Mean power = sum of all six values ÷ 6

Fatigue Index - (maximum power - minimum power) ÷ total time for the 6 trials

n = x2 + y2

Results

The TSAT explained 59.0% (SEE=136.92, p=0.001) of the variance in RAST peak 

power (b=19.33, SE=4.66, 95%CI=9.19-29.48). In terms of mean power, the TSAT 

accounted for 70.3% (SEE=69.55, p<0.001) of the variance in the RAST (b=14.56, 

SE=2.73, 95%CI=8.61-20.52). The TSAT power decline explained 40.3% (SEE=0.62, 

p=0.015) of the variance in the RAST (b=-1.20, SE=0.42, 95%CI=0.28-2.12).

Test-retest peak power reliability of the TSAT was r=0.90 (p<0.001) and for mean 

power, r=0.92 (p<0.001). The reliability coefficient for power decline was r=0.61 

(p=0.021).

Discussion

The TSAT was more similar to the RAST in terms of assessing mean power 

as opposed to peak power and power decline. On the other hand, the reliability 

for both peak and mean power was high with less than 40% explained by power 

decline. Differences in training status between those used for the RAST and 

TSAT may be at the basis of the discrepancy. For instance, anaerobic endurance 

in elite taekwondo-in is higher in both absolute and relative terms compared to 
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recreational counterparts (Erie and Pieter, 2008; Taaffe and Pieter, 1990). 

Although ecological validity is claimed for the current test, additional studies 

should show to what extent the TSAT is a taekwondo-specific test to assess 

anaerobic endurance. For instance, face validity was at the basis of the development 

of the TSAT (Safrit and Woods, 1995). Predictive and content validity may also be 

sought to strengthen the overall validity of the test. For instance, the test may be 

used to predict taekwondo performance as was done for judo (Bronkhorst et al., 

1998), although it is recognized that other factors play a role as well in determining 

competition outcome in judo and taekwondo. Based on simulated taekwondo 

competitions, heart rates of about 90% of age-predicted HRmax and lactate values 

of 4-10 mmol.L-1 may be expected (Bercades, Ferrin et al., 1994; Bercades, Hilbert 

et al., 1994; Bouhlel et al., 2006; Butios and Tasika, 2007). However, blood lactate 

at actual competitions may be as high as 8.37 mmol.L-1 in Korean varsity athletes 

after the third round of a bout of 3x3 min (Lee, 1997), 10.02 mmol.L-1 (females) 

and 11.34 mmol.L-1 (males) after the first match of the elimination rounds (3x2 

min) in Malaysian recreationalists (Pieter and Thung, 2004) or 11.9 mmol.L-1 in the 

third round of an international match (3x2 min) (Bridge et al., 2009). 

Future research should employ a larger sample size. It is also recommended that 

verbal encouragement be given to the subjects. Moreover, a heart rate monitor and 

lactic acid production should be used as measures of the intensity of the work done. 

For instance, lactate production of less than 6 mmol.L-1 is classified as excellent for elite 

taekwondo-in performing at more than 14 sets of a taekwondo-specific speed strength 

test (Lehmann, 2000). Finally, future research should use the roundhouse instead of the 

front kick as well as the spinning back and axe kicks.

Conclusions

The Taekwondo-Specific Anaerobic Test was found to be a valid and reliable test 

using the Running-Based Anaerobic Test as the criterion. Future research should 

use a larger sample and a variety of kicks.
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Effects of Taekwondo training on bone mineral density 
of high-school girls on Korea

Sung Hyun Park, Eun Mi Kim, Hyun Lyung Jung, Ho Youl Kang

ABSTRACT

The incidence of bone fractures has increased in the current decade due to 

osteoporosis.  One important determinant of bone fractures is the bone mineral 

density (BMD), the amount of mineralized bone. The mineralization in bone 

strongly is stimulated by weight-bearing exercise during growth.  Taekwondo, 

originally a Korean martial art, is well known for strenuous and weight bearing 

physical activity.  Therefore, the primary goal of this study was to determine the 

effects of Taekwondo training on bone health in female high-school students.  In 

addition, the secondary goal of this study was to clarify associations between 

body weight and bone mineral density in female high-school Taekwondo players 

in Korea.  For this study, 30 Taekwondo players and 30 sedentary high-school girls 

were voluntarily participated and split up three groups by weight (light weight (L) 

under 51 kg; middle weight group (M) between 51 and under 57 kg, heavy weight 

group (H) over 57 kg.  BMD was determined from DEXA and the percent body 

fat was measured by skin-fold method.  Lumbar spine and Femur BMD were not 

significantly different between light, middle and heavy body weight groups.  The 

results were not shown.  However, BMD in TKD were significantly greater than in 

CON on all lumbar spine regions, respectively (P<0.05).  Therefore, the results of 

the current study were suggested that the Taekwondo training significantly during 

growth affected the improvement of bone health in all weight groups.

Key words : Taekwondo, bone mineral density, femur, lumbar spine 

Department of Physical Education, Kyungpook National University, Daegu, Korea

2009 덴마크 학술대회-프로시딩-책.indb   263 2009-10-08   오전 8:48:08



264 Poster Session

 Introduction

One of the major medical problems in modern society is the increasing 

incidence of bone fractures (Eickhoff, Molczyk, Gallagher, & De Jong, 1993; Wang 

& Dixon, 2006). During their lifetime, half of all women and one-third of all men 

will suffer a bone fracture (Wang & Dixon, 2006).  The fractures cause increased 

morbidity, mortality and medical costs for society (Kroger, Tuppurainen, Honkanen, 

Alhava, & Saarikoski, 1994).  The increase in bone fracture incidence is to some 

extent attributed to an increased prevalence of osteoporosis, predominantly due to 

an increased aging population (Bayramoglu, Sozay, Karatas, & Kilinc, 2005).  The 

attainment of maximal peak bone mass during growth, as well as minimizing bone 

mineral loss with aging, is one of the most important strategies for the prevention 

of osteoporosis and bone fractures.  Accumulation of bone mass in the first and 

second decades is the highest in the life, and so the bone mass nearly peaks 

around 20 years of age (Teegarden, et al., 1995).  Therefore, the first two decades 

of life in women may play an important role in realizing the full genetic potential 

for bone health.

In the literature, skeletal load that includes a dynamic load, a load with a high 

magnitude, a high frequency load, a fast load and a load with unusually distributed 

strains provide the most pronounced osteogenic stimuli (Rubin & Lanyon, 1985; 

Turner, Woltman, & Belongia, 1992).  Taekwondo, originally a Korean martial 

art, is well known for strenuous physical activity.  It could be recommended 

that Taekwondo as an one of various weight-bearing exercises strongly stimuli 

osteogenic process in bone health.  However, few investigators have determined 

the effects of Taekwondo activity in bone health.

In addition, a number of studies have reported an association between body 

size and bone mass in adulthood (Cooper, et al., 1997; Fewtrell, Prentice, Cole, & 

Lucas, 2000).  Cooper et al. (1995) found significant correlations between weight 

at the age of 1, 5, and 10 years and bone mineral content at the lumbar spine and 

the femur in adulthood.  Blum et al. (2001) found associations between weight and 

bone mineral density at lumbar spine and femur in women.  Although Taekwondo 

competition is separated by body weight, the effects of body weight on bone 

health during Taekwondo training have not been academically determined.

Therefore, the primary goal of this study was to determine the effects of 

Taekwondo training on bone health in female high-school students.  In addition, 
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the secondary goal of this study was to clarify associations between body weight 

and bone mineral density in female high-school Taekwondo players in Korea.  

The information gained from this study would allow us to better understand the 

positive effects of Taekwondo training in bone health of women.

 

Subjects and methods

Subject

The subjects were female high-school students in Daegu, Korea. 30 girls 

experienced in over 5-year Taekwondo training were participated in this study.  30 

sedentary girls were served as control. All subjects had no medical problem with 

normal cycle. Written informed consent was obtained from all subjects.  This study 

was approved by the Ethics Committee of Kyungpook National University. Table 1 

shows the subject characteristics

Bone mass measurements

The health examinations were conducted in spring, 2005.  The BMD at the 

lumbar and the femur were measured by using dual-energy X-ray absorptiometry 

(Hologic, Bedford, MA, USA).  Measurement precision, expressed as coefficients 

of variations (CVs) for the BMD measurement was 0.89% and 1.97% for the lumbar 

spine and femur, respectively. 

Table 1. Subject characteristics

Age (yr) Height (cm) Body weight (㎏)

L

(~51kg)

CON (n=10) 17.0 ± 0.2 159.7 ± 1.3 48.5 ± 0.4

TKD (n=10) 17.2 ± 0.2 158.8 ± 1.4 48.5 ± 0.9

M

(51.1~59kg)

CON (n=10) 16.9 ± 0.3 160.2 ± 1.8 52.8 ± 0.9

TKD (n=10) 16.7 ± 0.3 161.0 ± 1.3 54.8 ± 0.9

H

(59~kg)

CON (n=10) 17.5 ± 0.2 162.9 ± 1.3 62.6 ± 0.4

TKD (n=10) 17.0 ± 0.3 166.5 ± 1.6 64.0 ± 1.2

Values are Mean ± SE.

CON: Control group, TKD: Taekwondo group

L: Light weight group, M: Middle weight group, H: Heavy weight group
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Statistical analysis

The values for the data of the subjects were expressed as means and SE. Two-

way ANOVA was performed.  A P value of less than 0.05 was considered to be 

statistically significant. 

 

Results

BMD in each Lumbar spine regions

Lumbar spine BMD were not significantly different between light, middle and 

heavy body weight groups.  The results were not shown.  However, BMD in TKD 

were significantly greater than in CON on all lumbar spine regions, respectively 

(p<0.05).

BMD in each Femur regions

Femur BMD were not significantly different between light, middle and heavy 

body weight groups. The results were not shown.  However, BMD in TKD were 

significantly greater than in CON on all femur regions, respectively (p<0.05).

Lumbar spine Femur
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Figure 1.  Lumbar spine BMD in a CON group and a TKD group 

* Significantly different form CON group, p<0.05.  Each point represents the mean ± SE.
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Ward’s : Femoral Ward’s Triangle, Neck : Femoral Neck, Troch : Femoral Trochanter

Figure 2.  Femural BMD in a CON group and TKD group 

* Significantly different form CON group, p<0.05.  Each point represents the mean ± SE.
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Discussion

Weight-bearing exercise has been shown to exert many beneficial effects to 

help improve bone health in women.  There are several studies demonstrating an 

association between vigorous exercise and BMD at various sites in body (Karlsson, 

Nordqvist, & Karlsson, 2008; Morris, Naughton, Gibbs, Carlson, & Wark, 1997; Petit, 

Hughes, Wetzsteon, Novotny, & Warren, 2007).  It has been suggested that vigorous 

physical activity affects the skeleton and the BMC and BMD in an anabolic way 

(Hind & Burrows, 2007).

Today, girls in modern society are subjected to less biomechanical strains on 

their skeletal system on a daily basis and this may influence their bone formation.  

We found the effects of Taekwondo training BMD in lumbar spine and femur neck 

region on high-school girls.  

According to the results of this study, the BMD was around 15% and 17% higher 

in Taekwondo players in lumbar spine and femur resion compared to the control.  

These results are agreed to the results of the previous studies in the literature. 

The BMC was 25–35% higher among professional tennis players in the dominant 

arm compared to the non-dominant arm (Jones, Priest, Hayes, Tichenor, & Nagel, 

1977).  Furthermore, life-long tennis players aged 70–84 years had 4–7% higher 

BMC in the dominant compared to the non-dominant forearm (Huddleston, 

Rockwell, Kulund, & Harrison, 1980).  Both male and female gymnasts, soccer 

players, weight-lifters and ballet dancers are reported to have a 10–25% higher 

BMC compared to non-exercising controls (Karlsson, Hasserius, & Obrant, 1996; 

Karlsson, et al., 2008).

Like the results of the current study, exercise studies in the literature have 

shown which type of exercise confers maximal anabolic effects on the skeleton. 

Skeletal load that includes a dynamic load, a load with a high magnitude, a high 

frequency load, a fast load and a load with unusually distributed strains provide the 

most pronounced osteogenic stimuli (Lanyon, 1992; Rubin & Lanyon, 1985; Turner, 

et al., 1992).  The required mechanical load necessary to stimulate osteogenesis 

decreases as the strain magnitude and frequency increases (Cullen, Smith, & 

Akhter, 2001; Hsieh & Turner, 2001).  A most important fact is that the osteogenic 

response to high magnitude loading becomes saturated after a few loading cycles, 

where after additional loading has limited benefits (Karlsson, et al., 2008). Thus, 

it could be suggested that high intensity sports like squash, tennis, soccer, ice-
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hockey, badminton, volleyball and weight-lifting performed on several different 

occasions during the week are most effective if the aim is to improve the skeletal 

strength (Karlsson, et al., 2008).  Therefore, we can strongly recommended 

Taekwondo activity for the increase in BMD on high-school girls like above 

mentioned sports.

In this study, we examined whether body weight differently affects the bone 

health in Taekwondo training.  The result of the current study showed that there 

were no significant differences between light, middle and heavy body weight 

groups in both lumbar spine and femur region BMD, respectively.  So, we can 

conclude that Taekwondo training stimulates the osteogenic effects for bone health 

with a same way.  

In summary, Taekwondo trainng significantly enhanced the bone health during 

growth period in female.  The effectiveness of Taekwondo training between light, 

middle and heavy weight groups was not significantly different.  Therefore, to 

improve bone health and to prevent osteoporosis in female, Taekwondo activity 

strongly is recommendable.  Also, the well-designed investigation might be needed 

in relation between Taekwondo activity and bone health in all age groups.
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Bone mineral density and isokinetic muscle strength 
in female Taekwondo athletes aged 14 to 16 years

Jong Kook Song1, Hyo Jung Kang2, Hyun Bae Kim1

Abstract

The purpose of the study was to examine differences in bone mineral density 

and isokinetic muscle strength in female adolescents aged 14 to 16 years.

Twenty four female adolescents participated in the study. Fourteen were placed in 

the Taekwondo group as they have been playing Taekwondo for at least 1 year (3.9 F 

0.4). The other 10 who did not perform in any kind of regular physical activity other 

than that programmed during the compulsory physical education courses comprised 

the control group. Bone mass and areal density were measured by dual-energy 

X-ray absorptiometry (DXA). Isokinetic strength of the knee extensors (quadriceps 

muscles) and flexors (hamstring muscles) of each leg was measured using an isokinetic 

dynamometer (Cybex, Model 770 Norm). Students were tested at two fixed angular 

velocities (60̊ /s and 180̊ /s).

Compared to the controls, taekwondo athletes had significantly higher lean mass 

(t=4.28, p<0.001) and bone mineral content (t = 5.18, p<0.0001). On the other hand, the 

taekwondo athletes showed lower fat mass and percent body fat (all p<0.0001). They 

also showed enhanced BMD in the lumbar and femoral neck than the control subjects 

(all p<0.01). As expected, the taekwondo female athletes had significantly higher mean 

values for isokinetic strength than those of control group. 

Taekwondo participation is associated with increased lean and bone masses, and 

enhanced axial and appendicular BMD in young girls. These findings suggest that 

in female adolescents taekwondo causes increase in isokinetic strength.

Key Words : bone mineral density, isokinetic, adolescence.

1 Ph.D. Graduate School of Physical Education, Kyung Hee University, Korea
2 Graduate School of Physical Education, Kyung Hee University, Korea
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2008 Olympic Taekwondo athlete profile

Mohsen Kazemi1, Giovanni Perri2

Abstract

Identify characteristics of Tae kwon do champions (gold, silver, and bronze 

medal winners) that competed in the Beijing 2008 Olympic Games (N = 124) and 

compare these characteristics to those who competed but did not earn medals.  

Compare findings of this study to previous studies by Kazemi et al (2009). 

Data for this study was obtained from the official website of the 2008 Olympic 

Games (http://en.beijing2008.cn/) a public domain website.  The following 

information was extrapolated: weight category, weight, height, age, points obtained, 

warning penalties, deduction penalties, one point offensive kicks, two point 

offensive kicks, one point defensive kicks, two point defensive kicks, offensive 

punches, defensive punches, and knock downs.  One hundred and twenty four 

athletes competed in the Games.  Stata software was used for data analysis. 

 No statistically significant differences exist between winners and non-winners 

with respect to age, height, weight, gender and BMI.  Descriptive statistics were 

calculated for each athlete according to gender, age, height, weight, and body mass 

index (BMI).  Average age for male winners was 25.06 years versus 24.81 for non-

winners; average age for female winners was 22.81 versus 22.91 for non-winners.  

The average height for male winners was 1.83 m versus 1.79 m; average height for 

female winners was 1.68 m versus 1.70 m for non-winners.  The average weight 

for male winners was 74.92kg versus 73.13 for non-winners; female winners had 

an average weight of 59.85kg versus 60.73kg.  The average BMI for male winners 

was 22.01 versus 22.46 for non-winners.  Female winners had a BMI of 21.00 

1  RN, DC, FCCSS(C), FCCRS(C), Associate Professor, Clinical Education, Post Graduate and Research 
departments, Canadian Memorial Chiropractic College, Toronto, Canada

2 DC, Canadian Memorial Chiropractic College, Toronto, Canada
* mkazemi@cmcc.ca
※  This study did not receive any funding. The authors volunteered their time and resources for the 

purpose of study completion.
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versus 20.69 for non-winners. For all athletes, offensive one and two point kicks 

accounted for at least 39.02% of techniques used to score for male winners and 

38.09% of techniques used to score for female winners.

Although not statistically significant male winners were slightly older, taller, with 

lower BMI’s versus non-winners.  Female winners were slightly younger, shorter, 

with greater BMI’s versus non-winners.

Key words : Taekwondo, profile, Olympic, athlete

2009 덴마크 학술대회-프로시딩-책.indb   273 2009-10-08   오전 8:48:10



274 Poster Session

The effect of player-target distance and movement pattern on response 
time and impact force in WTF Taekwondo

Jennings, D., Cook, D., Seeley, J.

Abstract

This investigation aimed to determine the effects of changing player-target 

distance and pre-kick movement pattern on response time and impact force. 

Six elite male TKD athletes each performed 8 kicks from pre-determined 

bandwidths arranged as a self-selected distance “Play zone” and an increased 

distance “Long zone” in a simulated competitive environment. The environment 

consisted of a kickpad and a screen that showed an unchanging life-size geometric 

image of a virtual opponent (i.e. constant “visual noise”) interspersed with 

commands to perform competitive movement patterns (“Don’t play”, “Pressure”). 

Response time and impact force were recorded. 

Changing the kicking distance did not have a significant effect on response 

time (p=0.75) or impact force (p=0.31). However, variability of impact force was 

greater at increased distance. Furthermore, prior movement pattern (“Don’t play”, 

“Pressure”) had no significant effect on response time or impact force (p=0.64, 

p=0.35, respectively). 

It was concluded that elite players had developed a highly stable and replicable 

expression of coordinated movement that was resistant to perturbations such 

as alterations in preceding movement pattern or distance. Future studies will 

assess whether this stability is maintained when the visual stimulus of the virtual 

opponent is changed during the movement sequence.

 

Key words : Taekwondo, distance, response time, impact force

Department of Applied Science, London South Bank University, London SE1 0AA, UK
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Introduction

The complexities of Sport Taekwondo are concealed in the dynamic interplay 

between two opposing players attempting to dominate their opponent through 

functional movements and explosive kicking. The interactive nature of this 

relationship is characterised by changing movement patterns and changing inter-

player distance. Although success in Taekwondo is inevitably determined by 

the scoring success of kicks, for this to be achieved the player must construct 

a position relative to his opponent that will enable an effective strike to be 

performed. 

In the context of taekwondo competition the notion of distance relates to the 

players perception of ‘reach-ability’ relative to the kicking motion. Hristovski et al. 

(2006) directly related this to the athletes ‘intrinsic action-based metric’ wherein 

the TKD player would ‘construct’ a distance based on their own understanding 

of their physical constraints and dynamics. In doing this players are continuously 

aiming to enhance their own opportunities to score whilst de-stabilising the 

opposing ‘system’. This interplay results in games characterised by perturbations in 

the decision-making process. 

More experienced fighters will have a greater awareness of reach-ability for 

different types of kick and will thus critically evaluate the environment before 

regulating the appropriate movement control features. Novice fighters may rely on 

judgements based on probabilistic variables, because they are not yet sensitised 

to the relevant information sources (Araujo et al., 2005). In this respect elite 

players are able to utilise cues from the environment to ‘calculate’ a bandwidth of 

responses for particular situations at various distances of play. As such elite players 

are able to make quicker and more specific responses and are therefore more 

likely to succeed with an attack or counter action.  

Aims

The aims of the study are two-fold:

i)  To analyse the effect of kick distance on response time and impact profile of 

kicking in TKD.

ii)  To analyse the effect of simple pre-kick movement routines on response time 

and impact profile of kicking in TKD.
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Materials and methods

Subjects

Six elite male Dan grade players, who compete in Olympic-style WTF 

Taekwondo were used as subjects.  All subjects preferred to kick with their right 

foot and fought pre-dominantly in an orthodox stance (left leg forward). Subject 

characteristics are documented in Table 1. 

N.B. Weight categories were based on those used by the WTF prior to the 

applied changes in July 2009.

Prior to kick performance each subject was required to position themselves 

at their optimal distance relative to the kicking apparatus.  In order to replicate 

competition movement, a distance bandwidth was generated, providing greater 

freedom for movement within a distance ‘zone’ thus freeing up the subjects to 

concentrate on their kicks. Two zones were determined – the ‘Play zone’ and the 

‘Long zone’. The play zone represented the distance that each player perceived to 

be the most effective for kick success in competition. The long zone represented 

an increased distance from the target and outside the normal distance from which 

to launch an attack. 

The distance bandwidth was generated based on a mean of perceived optimal 

kicking distances from 5 kicks by each subject, irrelevant of the height of the 

subject. The bandwidth was determined as 5 cm either side of the mean perceived 

optimal distance. The ‘long zone’ bandwidth was adjusted to 20 cm further away 

from the target than the ‘play zone’ bandwidth. A distance of 20 cm was chosen 

Table 1. Subject characteristics

Subject Category Weight (Kg) Height (m) Years of training Play Zone (m, range)

4 -58 kg 63.5 1.66 6 0.75 - 0.85

3 -62 kg 65.4 1.67 12 0.70 - 0.80

5 -62 kg 61.5 1.69 15 0.75 - 0.85

2 -67 kg 71.7 1.69 16 0.85 - 0.95

1 -72 kg 73.1 1.74 12 0.90 - 1.00

6 -78 kg 76 1.83 11 0.85 - 0.95

68.53 ± 5.85 1.71 ± 0.06 12 ± 3.52 0.70 - 1.00

Mean±SD
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Table 2. Random commands and associated operational definitions

Command Operational Definition

Don’t Play
The subject was required to settle in quiet stance characterised by simple up-down 

movements of the body.

Pressure
The subject was required to simulate applying pressure to the opponent characterised by 

up-down and forward-back movements

Fake The subject was required to use their arms and legs to fake an attacking motion.

Play
The subject was required to kick the target area and instructed to do so in a manner as if 

they were trying to score a point.

because it represented a distance at which it was still possible to launch a kick 

without taking a step prior to the kicking action.

Testing procedure

The target area consisted of a kick pad which was an extension of a ‘simulated 

player’ construction consisting of a 6 foot screen mounted to a rigid frame 

capable of withstanding the force associated to maximal kicking. Opponents were 

simulated by a back-projected geometric model sequence akin to that of a human 

structure projected in the subject’s visual frame of reference. A total of 12 random 

sequence programs were developed. The subject was unaware of the command 

sequence and was unable to predict this due to its random nature, which was 

determined by a random number generator that selected any one of 12 sequences. 

The subjects were therefore unable to pre-empt the movement pattern, hence the 

response time data represented a simulation of real-life taekwondo competition 

sparring.  

Subjects were required to respond to commands provided on the screen, these 

commands were “Don’t play”, “Pressure”, “Fake” and “Play” and facilitated specific 

responses from the subject.  These commands served to replicate the stance phase 

movement of a fighter in order to create a pause point within an opponent (refer to 

Table 2). The play command always followed a “Pressure” or “Don’t play” command 

and each computer sequence contained a series of 8 kicks. Between each written 

command, there was a series of stationary geometric figures and during this 

time period subjects were told to continue acting in adherence to the previous 

command until the next written instruction. The protocol was repeated for both 

bandwidths with subjects being introduced to a new randomly assigned computer 

sequence after a short 2 min break. 
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A baseline measure of kick force was recorded for each subject prior to the 

random sequence. This kick was a standing back leg dolryo-chagi and served as 

a normalising measure for subsequent force data. Subjects were then asked to 

place their left foot forward into the randomly allocated distance, either the ‘play 

zone’ or the ‘long zone’, and informed not to violate the borders of this zone. 

The computer sequence was then initiated after the cameras were switched on to 

record the sequence. In concordance with the program, the subject’s launched 8 

kicks interspersed with ‘don’t play’ and ‘pressure’ commands. The relative force of 

each kick was recorded by the pressure transducer and the response time of each 

kick was recorded by the camera, to be retrieved during data collection.

Data Collection and Analysis

Data specific to kick response time and impact ‘force’ were collected. Response 

time was recorded as the time from the projection of the Play command to the toe 

of the kicking leg leaving the ground (overt response). This was determined from a 

video camera sampling at 50 Hz and expressed in seconds. 

The impact measure was extracted via an adapted kick pad. The pad had a large 

bore resilient tubing blocked at one end and at the other end was connected to 

a 3psi differential amplified compensated type pressure sensor, which used a 5V 

DC power supply unit.  This was attached to a digital converter (Pico technology), 

providing an impact measure indicative of impact force in volts.  The digital 

converter was plugged into a laptop running PicoLog data capture software, which 

illustrated force data over the 2 minute sequence. Prior to a new subject the force 

baseline was checked for any alteration that may have occurred due to changes 

in atmospheric temperature etc. In such a situation the cylinder was vented and 

calibrated at 0.302v before each sequence, this value represented the norm of the 

room.  

Once all force data had been collected, the data were inputted into an excel 

spreadsheet that contained a pre-written macro instructing any data exceeding the 

baseline by 10 percent and above to be highlighted.  This formula highlighted 8 

bandwidths of force data per condition (1 per kick), consisting of force measures 

(V) and respective times (ms).  For these 8 sets of data per condition per subject, 

mean force was calculated.  This measure was chosen due to the fact this closely 

represented the aims of TKD, to impart an impact that has the potential to displace 

an opponent.  For the purpose of this study, the force measure was standardised 
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for each individual and expressed as a percentage of the mean average force of the 

3 maximum kicks (referred to as baseline measure within impact figures).

Statistical significance of each measured variable (response time and impact 

force) was determined between conditions (‘Play zone’ v ‘Long zone’, “Don’t Play” v 

“Pressure”) by a two-tailed T-test, with an alpha level set at 0.05. 

Results

It was found that there was no significant difference between response times 

reported for kicks from the play zone compared to those performed from the long 

zone (p=0.75). Furthermore, no significant differences were found between kick 

response times following either a “pressure” command or a “don’t play” command 

at either the play zone (p=0.64) or at the long zone (p=0.35). However noticeably, 

response times were more rapid following a “Pressure” command at both distances 

(0.73s v 0.75s, play zone; 0.72s v 0.76s, long zone, respectively, see Figures 1 and 2).

Similarly, there was no significant effect of i).increasing the distance to the 

kicking pad or ii). changing pre-kick movement routine, on impact force (P=0.31 

and P=0.62, respectively). However, it should be noted that there was an increased 

variability of impact force when playing from the ‘Long zone’ indicating a less 

stable kicking pattern.

Figure 1. Mean±SD response times after “Pressure” and “Don’t Play” commands at ‘Play zone’
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Figure 2. Mean±SD response times after “Pressure” and “Don’t Play” commands at ‘Long zone’
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Discussion

At first glance the results of the study may indicate that there are no important 

implications for Sport TKD. However, the fact that no significant differences were 

found associated to distance and movement may indicate specific characteristics 

associated to elite TKD players and the adaptability of respective motor tasks to 

perturbations within a system. It could logically have been expected that with an 

increase in distance there would have been a concomitant increase in response 

time. This would be linked to a greater emphasis on ‘loading-up’ the associated 

musculature required to drive the kick over a greater distance. This type of action 

is often characterised by a drop in whole body centre of gravity to enhance 

the stretch-shortening activation in the kicking leg. A direct result of this is an 

elongated time from cue recognition to the kicking leg being driven from the 

ground (response time). 

The fact that this was not supported by these findings indicates that the elite 

players had well-tuned systems incorporating consistent geometric orientation 

of segments throughout all requirements of the tests. More experienced fighters 

have a greater awareness of body mechanics and associated reach-ability and 

can appropriately control relevant movement features, such as consistency of 

stance, joint geometry and muscle tuning, over a wide range of distances. Ulrich 
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et al., (1990) suggested that this ‘perception of reach-ability’ may in fact be 

better described as perception-action coupling. In this respect, elite players have 

explored their motor repertoire efficiency at many performer-target distances 

and as such have developed numerous stable responses at each distance. This 

development of highly ordered and stable system dynamics enables the fighter 

to position himself at any distance, with the knowledge that his response 

characteristics will be intrinsically organised and stable. 

Furthermore, although again no statistical difference was found, the “Pressure” 

command did have some effect on response time and in the context of a sport like 

TKD this is worth a mention. A “Pressure” movement pattern is representative of 

an active and in some ways aggressive rhythm of movement that serves to force 

the opponent in to an action whilst simultaneously enhancing the perceptual 

awareness of the protagonist (Wexler et al., 2005). 

In the context of this study the player can use the optical flow associated with 

pressure movement relative to a stationary target to consolidate/re-consolidate 

calculations of distance. In addition, incorporating a movement pattern may serve 

to enhance the arousal of the player due to the ‘competitive feel’ and result in 

enhanced responsiveness (Brisswalter et al., 1997). These findings may also go 

some way to highlighting the importance of pre-kick movement patterns as a 

method of disguise and deception. If a player is confident in the consistent nature 

of their response they are then able to employ movement in such a way as to entice 

the opponent into making an error, or to disguise their somewhat predictable 

kicking weapon. The movement of a TKD player can be highly unpredictable 

and at elite levels this becomes more and more important as a means of inducing 

system instability in to their opponent.

When response times are coupled with the findings associated to impact force it 

appears evident that performance at the subjects preferred ‘play’ distance is a highly 

stable and practiced coordinative system. The movement pattern preceding the 

kick has no direct affect upon the skilled action of launching a dolryo-chagi, which 

results when the subject’s nervous system restrains specific synergies of muscles 

and joints to act cooperatively (Yarrow et al., 2009). This coordinative structure 

has shown resilience that allows its completion despite slight perturbations, 

such as an alteration in balance between different movement patterns. This 

‘adaptation’ develops as a result of practice. Interestingly, greater variation in 

impact force was evident at the longer distance. This would indicate that although 
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the response characteristics were indeed similar across the distances the actual 

kicking technique may have slightly changed over the excursion path to the target. 

With increased distance comes an increased potential for error associated to the 

functional and redundant degrees of freedom of the kicking leg. This may increase 

variation to components of the proximal-to-distal linkage system that is used to 

transmit momentum sequentially to achieve maximum velocity and force at impact 

(Fleisig et al., 1999).

Conclusions (Practical implications)

i)  Optimal performance distance is variable in relation to response time and 

impact force and hence allows TKD players a degree of flexibility in their 

game-play.

ii)  A stable response time and stable impact force would indicate that movement 

can play an important role in destabilising the opponent without effecting 

the players own potential for success.

iii)  From a longer distance attacks it is essential for players to emphasise 

secondary play due to the potential for variation in impact profiles. 
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Biomechanical consistency : An Elite Taekwondo perspective

Straiotto B., Cook D., Seeley J. 

Abstract

Recording of kinetic and kinematic characteristics of dolryo chagi (DC) kicking 

by Taekwondo athletes was carried out in order to investigate the consistency of 

kicking patterns. Six elite TKD athletes each performed 8 DC kicks from a self-

selected “Play zone”. Intra- and inter-subject consistency of kicking technique 

was analyzed based on lower extremity kinematics (linear and angular velocities) 

recorded at 50 frames per second, and muscle activity profiles recorded by 

surface EMG (from rectus femoris, biceps femoris and medial gastrocnemius). 

Three-dimensional kinematics were recorded using Simi MoScan hardware and 

proprietary software. For data analysis, each kick was viewed in terms of precisely 

defined phases (3: push-off, extension, stabilisation) and instants (3: start of kick, 

extension, impact). 

 Variation in EMG amplitudes was relatively large across phases and subjects, 

showing a maximum coefficient of variation (CV) of 64%, a minimum of 8% 

and an average of 20%. Subjects kicked with characteristically greater or lesser 

consistency. 

Variation in velocity values was also large across instants and subjects, showing 

a maximum CV of 82%, a minimum of 4% and an average of 24%. There were 

systematic variations across joints and across subjects. 

Whilst there was consistency of DC kicking in these elite TKD players it can 

viewed that each player has a separate movement solution for each separate trial.

Key words : Taekwondo, consistent, kinematic, kinetic, kicking.
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Introduction

Any account of expertise in sport will include consistency of performance in 

terms of outcomes. Consistency is necessarily expressed in statistical terms and 

is measured relatively, not absolutely, with respect to other players at a given level 

of expertise and with respect to time period over which training and competitive 

experience accumulates: an expert is a consistent performer; a novice performs 

inconsistently (Magill, 2006). How is consistency of outcome achieved?  It may 

be that the consistent outcomes of an expert practitioner are the product of 

stereotyped movement patterns, motor control becoming increasingly refined as 

expertise develops.  Alternatively, it may be that consistent outcomes are achieved 

through rather inconsistent patterns of movement and that the sophistication of 

an expert’s motor control is represented in an ability to regulate all of the degrees 

of freedom that might operate during a particular action.  As a player develops 

skill, more and more degrees of freedom are liberated and brought to bear upon 

expert delivery of outcome: a novice freezes degrees of freedom to gain control; 

an expert unfreezes degrees of freedom to generate movements that are fluid 

and effective (Magill, 2006). Control over degrees of freedom may be required 

by the dynamic nature of the performance environment with small perturbations 

generating nonlinearly amplified effects, with closed performance situations 

being operationally rather more open, and certainly so in the case of martial arts 

such as TKD. There is evidence of marked variation in the achievement of expert 

performance outcomes (e.g. Bartlett, Wheat & Robins, 2007; Muller & Sternad, 

2004; Scholz, Schoner and Latash, 2000) and detailed examination of the relative 

influences of different degrees of freedom on outcome (Scholz et al., 2000; Scholz 

& Schoner, 1999).

Utilisation of degrees of freedom by expert performers is of more than 

theoretical interest.  If an expert is making routine use of various degrees of 

freedom, and if some degrees of freedom are more important than others 

(Scholz et al., 2000; Scholz & Schoner, 1999) then training drills will be altered 

correspondingly, matched appropriately to the exploration of movement and 

degrees of freedom – a perspective allied to Gentile’s view of the development of 

skill (Gentile, 1972). 

This paper presents a preliminary analysis of an investigation on the consistency 

of kinematic and electromyographic measures for six TKD players performing 
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dolryo chagi kicks.  The subjects were expert players with an average experience 

of TKD over a 12-year period.

Methods

Subjects

Six elite TKD athletes served as subjects for this study.  They had the following 

average characteristics. (SD values in parentheses.)  Age (year): 23 (6).  Height (m): 

1.71 (0.06).  Mass (kg): 69 (6).  Period of training (year): 12 (4).  Players with knee 

injuries or other health problems were excluded from the study.  The investigation 

was approved by London South Bank University Ethics Committee.

Experimental setup

Prior to the start of testing the subjects warmed up for 15 minutes to minimise 

injury and become familiar with the skin mounted instrumentation.  Each subject 

performed eight dolryo chagi kicks on a stationary pad from a pre-determined 

optimal distance range specific to the subject.  The kicking target was a pad of 

0.4 m-0.35 m centred at 1.4 m from the floor.  A screen was positioned in front 

of the subject and instructions (DON’T PLAY, PRESSURE, FAKE and PLAY) were 

back-projected onto it along with schematics of a virtual opponent.  The subject 

was instructed to kick on seeing the word PLAY on the screen.  The movement 

sequence (including eight PLAYs) lasted 2 min, the length of a Sport TKD round.

Kinematic measures

The positions of limb segments during movement were recorded using markers 

placed on anatomical landmarks of the kicking leg. The landmarks were: greater 

trochanter (acetabulofemoral joint), lateral epicondyle (tibiofemoral joint), lateral 

malleolus (talocrural joint) and dorsal fifth metatarsal- phalangeal (tarsometatarsal 

joint).  Kinematics were assessed in three dimensions.  Two Panasonic video 

cameras (3CCD NV-MX 500, Matsushita, Japan) working at 50 Hz, with a shutter 

speed 1/500th were mounted on tripods diagonally in front of and behind the 

subject.  They were mounted 0.9 m from the floor, separated by 5.1 m.  Care was 

taken that all anatomical landmarks remained entirely within the field of view 

throughout the DC movement.  Measurements were calibrated by observation of 

a frame (height 1.5 m, width 2.0 m, length 1 m) with 33 control points disposed 
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uniformly over three dimensions.  All the control points were visible in both 

camera views.  Co-ordinates in three dimensions were derived using SimiMoScan 

software using direct linear transformation (Lafontaine and Lamontagne, 2003).  

Each kick was divided into three instances as follows: the start instance (SI) was 

the point in time immediately before the kicking foot left the ground; the kicking 

instance (KI) was immediately before the extension of the knee; the impact 

instance (IM) was immediately before impact. 

Electromyography

EMG recordings were obtained from three lower extremity muscles of the 

kicking leg: rectus femoris (RF), biceps femoris (BF) and medial gastrocnemius 

(GAS).  The area of skin where the electrodes were to be mounted was shaved 

and cleaned with gel and pure alcohol.  Delsys Ag/AgCl, rectangular, bipolar, pre-

amplifier surface electrodes were mounted over the muscle belly (Sorenson et al., 

1996). They were attached to the skin by transparent tape and mounted parallel 

to the muscle fibres.  The electrode sites were identified by asking the subjects 

to forcefully contract the muscles under test.  The cable carrying EMG signals to 

the amplifiers was set-up to avoid restriction of the subjects’ movement.  Cross-

talk was assessed and adjustments correspondingly made by asking subjects to 

contract each muscle in turn when electrodes and cabling were in place.  EMG 

data were amplified 1000-fold with a Bagnoli amplifier, sampled by a CED 1401 

analogue-to-digital converter operating at 2000 Hz and then fed to a Dell personal 

computer.  Data were high-pass filtered at 20 Hz, rectified and smoothed (time 

constant 0.05 s). The maximum, mean and standard deviation were recorded for 

each of three movement phases using Spike 2 software.  The EMG phases were 

defined as follows: the push-off phase (POP), which was 300 ms before activation 

of the rectus femoris at knee extension; the extension phase (EP), which was 100 

ms after rectus femoris activation; and the stabilisation phase (SP), which was 200 

ms after the end of the extension phase.

Data

Variability in measures is expressed as the coefficient of variation, CV:

CV  =  100 × (standard deviation / mean) % .
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Results

Kinematics

Fig. 1 illustrates the linear kinematics of dolryo chagi averaged over all trials 

and subjects, building from the initial velocity of the hip at 2.4 m s-1 to the 

final, maximal velocity of the most distal component, the toe, at 10.5 m s-1.  The 

figure therefore illustrates the sequential unfolding of the kicking extremity.  The 

variation in the velocity across kicks is particularly apparent for the ankle and toe, 

increasing as the movement progresses.  

Figure 1.  Linear kinematics for dolryo chagi averaged over kicks (n=8) and over subjects (n=6).  
Data are presented as mean±SEM with mean values given above each data point.  
The instances are the start instance (SI), kicking instance (KI) and impact instance 
(IM) (see Methods).

Fig. 2 illustrates the rotational kinematics of the kicks and the acceleration of 

the shank about the knee joint up to impact with the kick target at a maximum 

rotational velocity of 630 degree s-1.  A concomitant deceleration profile was found 

for the foot segment about the ankle joint, the final rotational velocity being only 

50 degree s-1.  (This may be because the foot achieves impact shape very early 

in knee drive and therefore should maintain shape over the final part of the kick 

- rather than accelerate.  Impact is created by the increasing translation velocity 
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of the foot.)  As for linear kinematics, there is substantial variation in rotational 

velocities, particularly towards impact.

For various purposes, coefficient of variation (CV) is a superior measure of 

variability than more common measures such as standard error in the mean or 

standard deviation.  The variability in linear and rotational kinematics is presented 

as CVs in Figs. 3 and 4 respectively.  For linear velocities at the various instances 

and for the various body segments, the maximum CV is 48% and the minimum 

17%.  Note that whilst SEM values tend to increase as the movement progresses 

(Fig. 1), CVs in linear velocity decrease, representing decreased variability towards 

impact.  CVs for rotational motion in Fig. 4 range between 60 and 270%.  For 

the knee, the maximal value (170%) occurs mid movement (KI) whereas for the 

ankle the maximum of 270% is at impact (IM instance).  The greatest adjustments 

in rotational movement are inferred to take place at times corresponding to the 

maximum values.  Note also the comparatively large adjustments in rotational 

versus linear movement.

Figure 2.  Rotational kinematics for dolryo chagi averaged over kicks (n=8) and over subjects 
(n=6).  Data are presented as mean±SEM with mean values given to the left of 
each data point.  The instances are the start instance (SI), kicking instance (KI) and 
impact instance (IM).
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Figure 3.  Variability in linear velocity measures for dolyro chagi expressed as coefficients of 
variation (CV, %) averaged over kicks (n=8) and subjects (n=6).  Data are presented 
as mean-SEM with mean values given over each data point.

Figure 4.  Variability in rotational velocity measures for dolyro chagi expressed as coefficients 
of variation (CV, %) averaged over kicks (n=8) and subjects (n=6). Data are 
presented as mean-SEM with mean values given over each data point.

2009 덴마크 학술대회-프로시딩-책.indb   290 2009-10-08   오전 8:48:13



291The 2 nd International Symposium for Taekwondo Studies, Denmark

Kinematics by subject 

Figs. 5 and 6 present CVs calculated by subject for both linear and rotational 

motion with averaging over kicks and instances.  As above, CV values are high and 

considerably larger for rotational (maximum 170%) versus linear motion (maximum 

34%).  A simple inference is that some subjects performed more consistently than 

others, Subject A (SA) being particularly consistent in both linear and rotational 

patterns - for example Subject A might be taken to be twice as consistent as 

Subject F (18 vs 34%) in linear movement.  Whilst subjects were relatively uniform 

in the extent to which CVs changed over instances and segments for linear motion 

Fig. 5, there was greater instance to instance/segment to segment variation in 

CV for rotational motion, as evidenced in SEM values, particularly for Subject C.  

Statistical support for this view might be produced but we do not favour this simple 

interpretation.  The situation is more complex.  For example, if CV values were 

ranked across subjects a particular subject might be the most variable performer 

for a particular instance and segment but least variable or next-to-least variable for 

the next instance (see Discussion).

Figure 5.  Variability in linear velocity measures for dolyro chagi by subject expressed as 
coefficients of variation (CV, %) averaged over kicks (n=8) and instances (n=12).  
Data are presented as mean-SEM with mean values given over each column.  SA is 
Subject A etc.
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Figure 6.  Variability in rotational velocity measures for dolyro chagi by subject expressed as 
coefficients of variation (CV, %) averaged over kicks (n=8) and instances (n=6).  Data 
are presented as mean-SEM with mean values given over each column.  SA is 
Subject A etc.

Figure 7.  Rectified EMG signals for a single, representative dolryo chagi for medial 
gastrocnemius (GAS), biceps femoris (BF) and rectus femoris (RF) muscles.
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Electromyography

Electromyographic signals for three muscles in the kicking leg are presented 

for reference in Fig. 7. Whilst the biceps and femoris and rectus femoris were 

principally active in association with the kick itself (upper traces), the medial 

gastrocnemius was phasically active over the entire assessment period.  Variation 

in EMG signal levels as CV values is presented in Fig. 7.  For the muscles examined, 

the maximum values are 24% (GAS and BF, phases SP and EP) and the minimum 

is 14% (BF phase POP) with comparatively high values associated with later stages 

of the movement.  Overall, however, CVs are comparable to those for linear 

kinematics but much smaller than the rotational values (see Discussion).

Discussion

As indicated, we give here only an interim presentation of our findings on the 

biomechanical consistency of elite TKD players performing dolryo chagi.  The 

kinematics values that we report are in accord with previous findings (Sorenson 

Figure 8.  Variability in mean EMG signals by phase expressed as coefficients of variation 
(CV, %) averaged over kicks (n=8) and subjects (n=6). Data are presented as mean-
SEM with mean values given above each data point. GAS=medial gastrocnemius, 
BF=biceps femoris and RF=rectus femoris. POP=push off phase, EP=extension 
phase and SP=stabilisation phase (see Methods).
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et al., 1996) though our focus is not on absolute values but on the variation in 

values over the various parameters.  Despite considerable TKD experience and 

routine participation in international competition the movement patterns of the 

players were rather more remarkable for inconsistency than consistency with 

averaged CV values ranging over 17 to 48% for linear motion and 70 to 270% for 

rotational motion. We interpret higher CVs as representing greater adjustment of 

movement associated with a particular joint/limb segment or phase of movement 

and thus with greater control of movement. Therefore there is more adjustment 

of linear movement at earlier stages of kicking and more rotational adjustment 

at later stages, with rotational adjustment being comparatively much greater. Our 

interpretation is in line with elite performers having enhanced control over degrees 

of freedom in order to effect skilled performance outcomes (Scholz et al., 2000).

Such an overview of our investigation is provocative but limited. We view the 

conventional processes of averaging over the various parameters as unsuited to a 

measured interpretation of the control of skilled TKD movement.  Rather what is 

required is an analysis of the unfolding of each separate kick that takes into account 

performance outcome (i.e. kick impact). In this way, early movement pattern, 

later movement compensation and movement outcome will be taken account of. 

It is interesting that CV values relating to EMG signal intensity are comparatively 

modest (14–24%) in relation to CVs associated with kinematics, though appropriate 

interpretation of this finding would be dependent on detailed biomechanical 

modelling of the kick. The EMG signals show reproducible phasing and this has 

been the basis of the analysis carried out to date (see under Methods).  However, 

timing of EMG phases has yet to be taken account of and is a natural addition to 

study of movement and movement compensation on a kick-by-kick basis.  

The path to consistent performance outcome in elite TKD players appears – for 

the present – to be based rather more on inconsistent control than on stereotypical 

movement.
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Kinetic analysis of rotation during the performance of 
Dorgaechagi in Taekwondo

Young Jin Park*, Bon Ho Koo, Virdi Goutam Singh

Abstract

Recently “turning kick”, has become one of the popular techniques in 

Taekwondo competition to score two points on the body. “Turning kick” refers 

to the kick in which athletes’ vision is momentary lost. Mainly (Dwichagi) & Back 

kick & (Dorgasechagi) Tornado kick are under this category. The Biomechanics 

of the rotation in Dolgaechagi has not been elucidated in full, although it has been 

hypothesized that it should be understood in terms of kinetic variables. Thus the 

primary purpose of this study was to examine the kinetics variables during rotation 

phase of Dolgaechagi technique among excellent and non-excellent Taekwondo 

athletes. Subjects for this study were 8 elite Taekwondo athletes from Kyung Hee 

University, Korea. All the subjects had a Taekwondo career of at least 10 years. 

Two AMTI force plates were used to measure GRF (Ground Reaction Force). 

Subjects were divided into two groups according to their total kicking timing (4 

excellent & 4 non-excellent). KWON 3D was used for analysis. T.test and Pearson 

r correlation coefficient analysis were conducted using SPSS 12 for Windows. The 

level of significance was set p<0.05. Results showed that, the displacement of the 

kicking leg toe at X and Y axis had a significant correlation with the rotation timing 

of Dolgaechagi. Significant difference -2.388 (p<0.01) found in medial-lateral COP 

(centre of pressure) during the rotation phase of Dolgaechagi between excellent 

and non-excellent group. A positive correlation was found between COP of medial 

lateral (X axis) and the Rotation Time of Dolgaechagi.

Key words : Taekwondo, Kinetic, Ground Reaction Force, Centre of Pressure, Force 

plate.

Graduate School of Physical Education, Kyung Hee University, Korea
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Introduction

Taekwondo, originally a Korean martial art, is well known for its kicks. (Carlos 

Falco 2008). In the current scenario turning kick has become one of the most 

popular techniques to score two points on the body. To be competitive in national 

and international level Taekwondo athletes today one must perform complex 

kicking skills such as Dolgaechagi (Tornado Kick), Dwichagi (Back kick) and so 

on. While numerous athletes are attempting these kicks in competition, very few 

are able to successfully score points. This new focus on turning type of kicks 

has challenged Taekwondo coaches. The dolgaechagi technique is so quick that 

the coaches have difficulty discerning what athletes do differently while scoring 

or missing the points. If Taekwondo coaches learn which characteristics of 

Dolgaechagi is critical, they will be able to more successfully teach these difficult 

skills for developing taekwondo athletes.

There have been some investigations of turns of the whole body about its 

vertical axis in certain sports. Several types of turns during walking have been 

investigated from the standpoint of the roles of the supporting leg and whole body 

balance (Hase & Stein, 1999; Taylor, Dabnichki, & Strike, 2005). Takeoff kinematics 

of axel jumps in figure skating has been investigated using angular momenta of 

the free leg, both arms, and body as indexes for the jump (Albert & Miller, 1996). 

The components of the ground reaction forces acting on both feet have been used 

as independent variables for the performance of discus throwing (Yu, Broker, & 

Silvester, 2002). The rotation of dolgaechagi (Tornado Kick) in Taekwondo seems 

to be similar to these movements in terms of the usage of the free leg for turning 

the torso. W-G Chang (2007) studied “Kinematic and kinetic analysis of lower 

limbs in Taekwondo double jump roundhouse kick during landing” and reported 

that, during the landing for double jump roundhouse kick loading rate was higher 

in ML direction than AP and VL. It may be due to that taekwondo players did not 

perform greater range of motion during landing to slow down the process of 

absorbing the impact. Chang-Soo Yang (2005) studied the effect of target height 

on GRF factors during taekwondo and hapkido dollyochagi motion and mentioned 

that, even though there was no significant difference for maximum ground reaction 

forces and impulse between Hapkido and Taekwondo, as target height, impulse 

increased. Anterior-posterior and vertical ground reaction forces at kicking 

foot take off were greater with target height. Taekwondo players’ force (range, 
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-0.23~0.26BW) was greater that Hapkido players’ force (range,-0.08~0.14BW). 

Yeh-Jung Tsai (2005) analyzed the attack time and GRF of front leg axe kick in 

taekwondo. The data reported that, the peak vertical GRF and impulse are 0.96 

times of the body weight and 77.57 N-s. The average reaction time and movement 

time were0.423 and 0.327s, which were about 56% and 44% of attack time. For 

decreasing the movement time, it was suggested that increasing the power and 

flexibility of lower extremities will be necessary. Chen-Lin Lee (2008), analyzed 

Jump back kick and reported that, the peak vertical GRF of support leg appeared 

before the peak horizontal force during rotation phase. The COP measures the 

dynamic balance in rotation phase. When support leg utilized toe to rotate, the 

COP of medial-lateral had more displacement. However, the COP of anterior-

posterior shifted forward and increased the displacement.

However, the biomechanics of the rotation in Dolgaechagi has not been 

elucidated in full, although it has been hypothesized that it should be understood 

in terms of kinetic variables. Thus the primary purpose of this study was to 

examine the kinetics variables during rotation phase of Dolgaechagi technique 

among excellent and non-excellent Taekwondo athletes

Materials and methods

Subjects

Subjects for this study were eight elite Taekwondo athletes from Kyung Hee 

University, Korea. All the subjects had a Taekwondo career of at least 10 years.

Experimental setup

Two AMTI force plates were used to measure GRF (Ground Reaction Force). Both 

the AMTI force plates were installed on the wooden surface at a specific location 

and were connected to the 6 channel analogs to DV converter and amplifier which 

was further connected to a computer having KWON 3D XP software for digitizing 

Table 1. Characteristics subjects

Age (Yrs) Height (cm) Weight (Kg) Career (Yrs) 

20.25 ± .71 177.38 ± 4.3 68.87 ± 4.4 12.13 ± 2.6

n=8, Mean±SD
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Category Description

Force Plates 2 AMTI Force plates

Analog Channels A 6 Channel Analog to DV converter & amplifier

Sync Event 1 Synch Box (To synchronize cameras and analog devices.)

Trial Events Dolgaechagi was divided into 4 trial events

and analyzing. Force plates were temporarily fixed at distance of 50 cm for the 

subjects to takeoff from one force plate and land on the other force plate so that 

the GRF data measurements can be recorded.

Procedure

Biomechanics laboratory of Kyung Hee University, Korea was used to conduct 

this study. For the purpose of this study experimental protocol consisted of four 

categories:

Subjects were divided into two groups, 4 in excellent group and 4 in non-

excellent groups according to the total kicking timing of Dolgaechagi measured by 

cinematography.

Data collection

Experimental set up of taking off from one force plate and landing on the 

other one after kick was set. GRF was normalized to body weight. Subjects were 

informed about the procedure of testing and execution of Dolgaechagi with their 

dominant leg using both the force plates as surface for takeoff and landing. They 

were instructed to start the Dolgaechagi by placing their front foot on and rear 

foot off the first force plate and land on the other force plate at the time of impact. 

Subjects did few trials to understand the testing environment. Variables for this 

study were Displacement of Kicking Leg Toe, Centre of Pressure of Kicking Leg, 

and Vertical GRF of Kicking Leg.

Data analysis

For the statistical analysis selected data was transferred from KWON 3D 

to Microsoft Excel. T.test and Pearson r correlation coefficient analysis were 

conducted using SPSS 12 for Windows. The level of significance was set p<0.05

Table 2. Experimental set up
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Results and Discussion

Table 3 shows the displacement of kicking leg toe which covers the whole 

rotation and kicking phase till impact. It is observed that the displacement of 

kicking leg toe had significant positive correlation with the total kicking time of 

Dolgaechagi. Excellent group demonstrated comparatively shorter displacement 

than the non-excellent especially during the rotation phase of Dolgaechagi, 

resulting from the more balanced and stable rotation.

Kicking leg acts as the base foot while rotating the whole body in phase1 & 2. 

Since the kicking leg rotates as pivot on the force plate during the rotation phase 

of Dolgaechagi, it is assumed that total kicking timing is significantly affected by 

the displacement of the kicking leg toe during phase 1 and phase 2.

Table 4 shows the significant t value of centre of pressure (X axis) of both 

the groups. It is observed that there was a significant difference in COP (X axis) 

between excellent and non-excellent group. It is Centre of pressure was an 

important factor, which has direct effect on the performance of Dolgaechagi. 

Rotational balance and stability are important factors for an efficient rotation in 

Table 3. Correlation between Total Kicking Time and the Displacement of Kicking Leg Toe

Displacement Displacement of Kicking Leg Toe

Axis X Y

Correlation with the Total Rotation Timing .712** .634**

**p<0.01

Table 4. Centre of Pressure (X axis) Displacement between excellent and non-excellent group

Group Mean±SD of COP

EX 0.094 ± 0.044

NEX 0.159 ± 0.031

t -2.388**

**p<0.01
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Dolgaechagi. It is assumed that due to the optimum displacement of COP (X axis) 

excellent group’s rotation was more stable and balanced compare to non-excellent 

group.

Table 5 shows the correlation between Centre of Pressure displacement of X 

axis and the total rotation timing. It is noted that medial lateral displacement of 

COP had a significant correlation with total rotation timing. Since excellent group’s 

rotation timing was shorter than the non-excellent group, it can be considered that 

optimum displacement of COP in X axis has influenced the total kicking timing of 

excellent group to be better than non-excellent group.

Conclusions

The purpose of this study was to analyze the kinetic variables during the 

rotation of Dolgaechagi. Some Kinetic variables were found to have significant 

correlation with the rotation phase of Dolgaechagi. The results obtained from this 

study were as follows.

1.  Displacement of the kicking leg toe at X & Y axis had a significant correlation 

with the rotation timing of Dolgaechagi. It was found that, the kicking leg 

which is one of the most important segments responsible for the rotation 

phase in Dolgaechagi had a significant correlation with the rotation phase. In 

this sense, it is assumed that excellent group’s rotation time was shorter than 

non-excellent group because of the optimum displacement of kicking leg toe.

2.  Significant difference -2.388 (p<0.01) found in medial-lateral COP (centre of 

pressure) X axis during the rotation phase of Dolgaechagi between excellent 

and non-excellent group. It is assumed that this significant difference was 

because the excellent group had a balanced and stable rotation on the force 

plate than the non-excellent group.

3.  A positive correlation 0.532 (p<0.01) was found between COP of medial lateral 

(X axis) and the Rotation Time of Dolgaechagi. Excellent group’s performance 

Table 5. Correlation between Displacement of COP (X axis) & Total Rotation Time

Pearson- r Centre of Pressure (X axis) Displacement Total Rotation Time

r 1 0.532**

**p<0.01
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time of rotation phase was shorter than the non-excellent group. This 

shortened performance is assumed to be positively affected by the Centre of 

Pressure of Kicking foot in X axis while rotation.

4.  Further study is required to fully understand the kinetic characteristics of 

rotation in Dolgaechagi.
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Image analysis and comparison of impulsive force, velocity 
of Taekwondo stop-jirugi and push-jirugi

Min Hong Lee, Jeong Deok Ahn, Sung Wook Han

Abstract

The purpose of this research is to analyze the efficiency of stop-jirugi and 

compare stop-jirugi with push-jirugi. Stop-jirugi is a basic skill in Taekwondo and 

push-jirugi is a jirugi action that a performer intendedly push his/her shoulder 

forward at the very last moment. We compared stop-jirugi and push-jirugi based 

on velocity and force, using a high-speed camera, an impact sensor, and a speed 

sensor. 7 males volunteered for the subjects (3 professionals, 3 highschool 

students, 1 untrained man). They did stop-jirugi and push-jirugi alternatively 

10 times each. Paired t-test is applied for our data by using SAS 9.1 package. 

First, according to the image analysis, we counld know a stop-jirugi makes the 

performer push his/her shoulder slightly. People, however, can fix their shoulders 

during stop-jirugi actions without any target when, for example, they practice 

Pumsae. Therefore, the result of image analysis is explained by the law of inertia 

and the performer’s desire to break the target. Second, magnitude of stop-jirugi’

s impulsive force is greater (p<0.01) than that of push-jirugi. As a result, we can 

conclude that a stop-jirugi is not only suitable for continuous performance, but 

also it can cause great damage. Third, push-jirugi’s maximum velocity is greater 

(p<0.01) than that of stop-jirugi. In addition, we could find out that the stop-jirugi’

s maximum speed is occurred on 69.14% and that of push-jirugi is occurred on 

75.66% of arm’s length.

Key words : Taekwondo, stop-jirugi, push-jirugi

Korea Science Academy
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Introduction

Today, Taekwondo is the most successful form of martial arts spread to as many 

as 179 countries, which are now affiliated with the World Taekwondo Federation. 

International competitions have globalized Taekwondo. This form of martial arts 

became to represent Korean culture. Korea, as Taekwondo’s country of origin, has 

established the cultural identities of Taekwondo. 

Taekwondo attacks and defends use all parts of the body without using any 

weapons. The hands and feet are particularly the most essential body parts. The 

term “Taekwondo” actually pertains to “tae”, which is the foot, leg, or meaning “to 

step on”; “kwon”, which means “fist,” or “fight”; and “do”, which means the “way” 

or “discipline.” Basically, Taekwondo refers to a training process that pursues the 

noble value of life based on the simple actions of striking, punching, thrusting, 

standing, and blocking. Since it is an unarmed form of fighting, Taekwondo uses 

the feet significantly, which makes it different from other martial arts. In addition, 

the hand technique is the beginning of Taekwondo, and it covers 70% of all of 

Taekwondo’s pumsae (form), which include punching (called “jirugi”), blocking and 

striking with Jungkwon (proper fist) or a knife-hand. As there has been increasing 

competitionsin pumsae and kyukpa (breaking boards) that pursue aesthetic and 

artistic values, the hand technique has become more important than before. 

Furthermore, because Jungkwon Kyukpa is the core technique in making great 

impact with the most efficient actions, there is a need to study this academically. 

The Jungkwon Jirugi technique of Taekwondo spins the forearm without pushing 

the shoulder, using the entire arm and punching the target with Jungkwon. While 

the shoulder is not pushed, the punching power creates more impact as it stops at 

the point of target.

Jirugi actions have been used in ancient times that we cannot truly determine 

their origin, as well as the fist-punching techniques used in Taekwondo and 

Karate of Japan. The reason why the shoulder is not pushed could be guessed 

as follows. First, Taekwondo movements quickly switch froms from attack to 

defense. By not pushing the shoulder, the next movement becomes faster and 

more efficient. Second, as for the timing, it is well known and accepted that the 

faster the movement, the more accurate it is. The most important task in martial 

arts is perfect timing especially when attacking a moving target. By not pushing 

the shoulder, the movement is faster and more accurate. Third, the jirugi action of 
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not pushing the shoulder makes the power converge to one point. It allows the 

attacker to hit the target with the most powerful impact generated from spinning 

the waist spinning and using optimum muscle strength.  The shorter time to 

impact, the stronger the impact is than when pushing the shoulder. 

There is, however, no official proof or explanation that the stop-jirugi action 

is indeed more efficient and impactful with its speed and acceleration.Moreover, 

during an actual kyukpa, in order to maintain the impact and to increase the 

amount of destruction, practitioners, in reality, prefer to push the shoulder when 

executing the jirugi action. We can hypothesize, therefore, that pushing the 

shoulder is actually more effective in creating greater impact and destroying a still 

target.  If we employ Physics, impact equals force multiplied by time (Impact = 

Force x Time). If we hypothesize that the force is constant, it takes more time to 

push the shoulder when executing the jirugi (stop-jirugi) and, therefore, it creates 

bigger impact. Is that really so?

The formula, Impact = Force x Time, is correct based on an assumption that 

force is constant. During kyukpa with Jungkwon Jirugi, the strength of the impact 

created from the power generated from spinning the waist, clenching the fist and 

contracting the arm muscles could be explained as follows. 

As the fist hits the target, the strength of impact is explained below.

Let’s assume that fist’s movement follows linear path. Then magnitude of impact 

is same as variation of momentum. Also it is same as product of time and force 

which is from body’s movement ( ). Therefore, above equation can be 

changed in to equation on the below.

Magnitude of momentum can be introduced as above equation.

Let say that object can be stopped right after collision. Then we can transform 

above equation.
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Now, lets see difference between stop-jirugi and push-jirugi’s momentum by 

looking at [figure1]

If the amount of impact between stop-jirugi and push-jirugi is the same, the 

inside area of graph (x axis = time, y axis = force) equals the amount. The time of 

x axis is the period of time spent as the fist thrusts the target. While this period of 

time is comparatively short, that of push-jirugi might be comparatively longer. But, 

the whole area of the graph should be fixed so that the peak force becomes bigger 

in push-jirugi than in stop-jirugi. Unfortunately, in reality, the impact created by 

stop-jirugi and push-jirugi may not always be the same, thus it is necessary to 

further analyze the impact depending on the form of jirugi. 

Regarding motor control, impact can be defined as the amount of force acted 

to move a body using power that is generated from muscle contraction and can 

be determined by the duration of time in which the movement continues and the 

amount of force generated from that period of time. According to the experiment, 

the power with complex pattern generated from specific muscle contractions 

will be dominated by the motor system, and changeable mediating variables as 

relative force, relative timing and fixed mediating variables as impact time will 

be dominated by the motor control system. The experiment was conducted 

to determine whether both mediating variables by acting to the motor control 

system determine the variableness of impact and motor. If there is significant 

Figure 1. Graph between time and force (hypothesis)

Force(N)

Time(t)

stop-jirugi

push-jirugi
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variableness, accuracy may be lost, and so the result may not be good. Schmidt 

and Sherwood(1969) suggested that as the force is increased, variableness also 

increases, and on its peak point, even as the force is increased further, the 

variableness will begin to decrease. It has also been suggested that when the 

subjects used 50% of their maximum power on the peak point of the power 

variableness, the force variableness is at its highest; and when the movement is 

so fast, using 84% of maximum power, the variableness decreases. The result 

of this experiment proves that in order to increase the accuracy in timing, it is 

most effective to practice using only 80% of one’s maximum power and as fast 

aspossible. Ha, Cheolsu(2002), who conducted a research related to the impact 

created from Taekwondo, measured the impact produced by a front kick, crescent 

kick, round house kick, side kick and back kick using the SSAURABI, the impact-

measuring machine with sensor. 

Recently, Choi(2003), analyzed impact, speed, acceleration and the distance of 

the target at the moment of impact according to the ways of Jungkwon-jirugi of 

Taekwondo. The ways of Jungkwon-jirugi or spin jirugi spins the fist as in stop-

jirugi, spinless-jirugi and side jirugi. Presuming that the subject fully extends the 

arm at 100%, the target position varies at 90%, 80%, 70%, 60% and 50%. As the 

result from the experiment, 80 % of the arm’s length resulted to maximum impact, 

speed, and acceleration. The experiment also proved that spin-jirugi produces 

the greatest power. In addition, Kang(2003) conductedan experiment to study 

duration time, maximum speed and ground reaction force by categorizing the 

jirugi according to the part of the body used such as jirugi with shoulder, jirugi 

with waist, jirugi with legs, and jirugi of four patterns while keeping the elbow 

at the height of the chest. The experiment set up a force platform (produced to 

measure ground reaction force or pressure as the way to get the variables of 

impact) vertically and attached it to a wall. Based on the result of this experiment, 

it was observed that the jirugi with shoulder was the fastest. These researchers, 

however, are limited in studying only stop-jirugi, which is the most common jirugi 

of Taekwondo body jirugi (punch) in horseback-riding stance. 

This study divide jungkwon-jirugi into two types (stop-jirugi, push-jirugi) and 

compare their momentum and velocity at the moment of impact. Moreover, we 

used high speed camera to analyze the shoulder movement in detail. Our study 

humbly  suggests the effect and special movement control of jungkwon-jirugi.
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Methods

Subjects

7 male subjects attended for this experiment. There were 3 professionals whose 

are Taekwondo master, and 3 highschool students and 1 untrained man. [Table 1] 

shows our subjects.

Equipments

Trouble Shooter Camera

In our research, we used ‘Trouble Shooter Camera’ of Fastec Imageing Co. USA 

made in 2005. This equipment is high speed camera that can record 1000 frame 

for second and used for visual experiments. We can control this device to record 

20times faster. Also it includes 5-color digital display, portable flashlight, software 

for analysis and lenses. As you can see on [Figure2], in our experiment, we filmed 

5 times faster with 250frames for second mode, using 3 portable flashlight.

Force platform

Data was acquired using 2-axis force platform (PS2142, PASCO, U.S.A.). Force 

platform(PASCO, U.S.A.)’s specs are: -1100 to +1100N ragne, 0.1N resolution, 

and 1000Hz maximum sample rate. Subjects were explained to hit the center of 

the 2-axis force platform, and to be familiarized with the test environment, all 

participants completed task examples.  

Table 1. Subjects

Subjects M/F Age Height Weight year of training Grade(Dan)

A Male 46 170.1 68.7 30 7

B Male 54 166.5 84.4 44 8

C Male 48 183.7 82.8 35 9

D Male 18 178.3 69.5 3 1

E Male 19 172.6 68.6 2 1

F Male 19 169.4 66.3 1 0

G Male 59 165.4 67.4 0 0

M 37.5 172.2 72.5 16

(SD) (18.1) (6.5) (7.6) (18.1)
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Motion Sensor

Moreover, data was acquired using a motion sensor (PS2103A, PASCO, U.S.A.) 

that used false target rejection technology to gain clean data. To be more specific, 

the motion sensor’s specs are: 0.15 to 8m range, 1.0mm resolution and 50Hz 

maximum sample rate. 

Data studio

Data was acquired using a motion sensor (PS2103A, PASCO, U.S.A.) that used 

false target rejection technology to gain clean data and 2-axis force platform 

(PS2142, PASCO, U.S.A.). To be more specific, the motion sensor’s specs are: 0.15 

to 8m range, 1.0mm resolution and 50Hz maximum sample rate. Moreover, force 

platform’s specs are: -1100 to +1100N ragne, 0.1N resolution, and 1000Hz maximum 

sample rate. Using these tools, we gained the data and we used the data studio 

(PASCO, U.S.A.) for analyzing. Data studio is an analyzing software that collects 

data. Subjects were explained to hit the center of the 2-axis force platform, and to 

be familiarized with the test environment, all participants completed task examples. 

Procedure

In this experiment, two experiments were conducted. First, a high-speed camera 

Figure 2.  (a) portable flashlight (b) crushing 
Holder that cannot move (c) fine 
board (d) trouble shooter camera

Figure 3.  (a) Force Platform (b) crushing Holder 
which can move (c) motion sensor (d) 
data is recorded on the computer usiing 
data studio

(a)

(a)

(a)(a)(b)

(b)

(c)

(c)
(d)

(d)
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was used to analyze how shoulder moves in stop-jirugi and push-jirugi action, and 

it is explained in [Figure 2]. Videos of subjects performing stop-jirugi and push-

jirugi were recorded and analyzed. On the other hand, to measure the impact force 

and the maximum speed, a force platform, an impulse force sensor, was attached 

to the breaking board holder, and there was a special holder to hold a motion 

sensor, considering a height of the subjects. Every subjects performed stop-jirugi 

and push-jirugi with an utmost power, each for 10 times. Since a rapidly extending 

arm is at its maximum speed when it is 80% extended Choi(2003), the distance 

between the subject and the target was always fixed to be 80% of subjects’ arm 

length .

Data analysis

For paired t-test, SAS 9.1 statistics package is used. Effective difference between 

variation was p<0.05.

Results

Video analysis

By using Movie Maker, we extracted the essential parts of each jirugi action from 

the 250-fps video recorded by Trouble shooter TSHRCE, a high-speed camera, and 

showed them in Figure 4 and Figure 5.

Figure 4.  Stop-jirugi motion filmed with high 
speed camera

Figure 5.  Push-jirugi motion filmed with high 
speed camera
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As shown in Figure 4 and Figure 5, a shoulder slightly moves during the stop-

jirugi action, since the law of inertia is also applied to the situation, and since the 

subject is eager to break the target. This also shows that it is very natural to move 

shoulders even though the performer intends not to move it. Actually, Gookiwon’

s Taekwondo standard form allows a slight movement of shoulder during jirugi 

actions, even though one should not move it in principle.    

Table 2 represents the average, the standard deviation, minimum, and the 

maximum of the shock power and the maximum velocity respectively after the 

jirugi method.

Comparison of the impact of stop-jirugi and the push-jirugi

We performed paired comparison t-test in order to find out the difference 

between the shock powers of each jirugi, and the result is shown on following 

table. We could predict that it is because Stop-jirugi’s time for impact is shorter 

than that of Push-jirugi. This phenomena is already studied from introduction.

As the table shows, the impact of stop-jirugi is generally bigger than that of 

push-jirugi according to the statistics. 

Table 2. Statistics of the shock power and the maximum velocity after the jirugi method

shock power(m/s) maximum velocity(m/s)

stop-jirugi push-jirugi stop-jirugi push-jirugi

average 274.99 262.41 6.5 6.84

standard deviation 18.52 16.65 1.13 1.30

minimum 248.11 242.86 4.77 5.48

maximum 305.09 291.12 7.72 8.55

Table 3. Paired t-test (n=7) of shock power of stop-jirugi and push-jirugi

Mean Minimum Maximum Std Dev t-Value p-Value

12.5786 5.2520 19.1600 5.7583 5.78 0.0012p<.01

p<.01
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Comparison of the maximum velocity of stop-jirugi and push-jirugi

In case of the maximum velocity, As you see the Figure 6, in stop-jirugi it comes 

out in 69.14% of acting distance of the entire arm, and in push-jirugi it comes out 

in 75.66%. It’s because in stop-jirugi, an experimenter stops punch very quickly so 

that the peak appears in the fore part.

The result of paired t-test performed to find out the general difference from 

statitistics is shown in following Table 4.

As Table 2 and Table 4 represent, we concluded that push-jirugi has the 

faster maximum velocity than the stop-jirugi generally from the statistics(p<0.1). 

This phenomenon has different pattern with that of the study from Marianne 

Biegstraaten, Jeoen B.J.Smeets, Eli Brenner(2003) who had experiment of punching 

the object using two methods. It was because they experimented without restricted 

condition, however, in our experiment when we did stop-jirugi, we should stop 

punching midway intentionally, so stop-jirugi naturally got the smaller data than 

pupsh-jirugi which didn’t need that action. 

Also, according to the result we analyzed the velocity of each case respectively, 

Figure 6. Graph of Push-jirugi and Stop-jirugi’s distance-velocity

Velocity(m/s)

69.14 75.66 100 1200

Arm’s length of distance(%)

stop-jirugi

push-jirugi

Table 4. Paired t-test (n=7) of maximum velocity of stop-jirugi and push-jirugii

Mean Minimum Maximum Std Dev t Value P Value

0.7843 0.2200 1.4300 0.4636 4.48 0.0042

p<.01
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as the Figure 6 shows, it appeared on 69.14 of the entire length of the arm in stop-

jirugi, and appeared on 75.66 in push-jirugi.  The result is similar with that of the 

study from Choi, Sin, Seo(2003) who measured the speed per distance regardless 

of any condition.

Conclusions 

In this experiment, we tried to compare a stop-jirugi, a basic skill in Taekwondo, 

with a push-jirugi, a jirugi action whose performer intendedly push his/her 

shoulder forward at the very last moment, by using a high-speed camera, an 

impact sensor, and a speed sensor. Moreover, to prove the efficiency of stop-jirugi, 

we measured the impact force, the speed, and the position of maximum speed of 

each jirugi action.

First, according to the video analysis, a stop-jirugi makes the performer push 

his/her shoulder slightly. People, however, can fix their shoulders during stop-jirugi 

actions without any target when, for example, they practice pumsae. Therefore, the 

result of video analysis is explained by the law of inertia and the performer’s desire 

to break the target.

Second, according to the analysis using datastudio, a stop-jirugi shows the 

greater maximum value of impact force. As a result, we can conclude that a stop-

jirugi is not only suitable to contiguously perform many actions, but resulting in 

the greater damage. We prevented the subjects from moving their shoulders back 

before push-jirugi actions, since moving shoulders back stores some degree of 

elastic energy in their muscles, which is later unleashed and results in greater 

impact force. Influence of potential energy is researched by Kim(1997) with leg’s 

potential.

Third, according to the analysis using time-speed graphs of stop-jirugi and 

push-jirugi, both graphs’ maximum is just before breaking, and then suddenly 

decrease. This result is already shown in Choi(2003)’s research. Also, the maximum 

is reached earlier in the case of stop-jirugi. We presume that it is because an arm 

has to extend farther in the case of push-jirugi, resulting in farther maximum point 

in proportional sense. It is also because the performers intendedly slows down 

their fists during stop-jirugi.
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Effects of service quality factors on Taekwondo trainees’ 
membership retention: A case study of south florida area

Hyun Duck Kim1*, Jim Stillwell2, Jong Phil Choi3, Seok Won Ham4

Abstract

This study is primarily designed to identify the influence of five service 

quality factors on the Taekwondo trainees’ intention to repurchase or hold their 

membership status. Additionally, this study is also designed to measure levels 

of service quality perceptions in terms socio-demographic variables at the 

Taekwondo training facilities located in South Florida area. 

Service quality instrument for this study was modified from Cronin and Taylor’

s (1992) performance-based service quality scale. As proposed by Parasuraman 

et al. (1988), the five dimensions for this study include: 1) tangibles, 2) reliability, 

3) responsiveness, 4) assurance, and 5) empathy. A total of 1,000 surveys were 

mailed out to the randomly selected members. They were asked to complete and 

then mail back the questionnaire by using the pre-paid postage envelope. A total 

of 471 surveys were returned, accounting for the response rate of 47%. The sample 

consisted of about 54% of male and 46% of female respondents. 

This regression model considered repurchase intention to be dependent 

variable and the five factors of service quality to be independent variable was 

statistically significant (F (5, 465) = 98.653,  p =.00), and 52% of overall repurchase 

intention was explained by the overall service quality. The results of the regression 

coefficients indicated the factors of assurance, responsiveness, and tangibles, 
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indicated statistically significant unique relationships with the overall repurchase 

intention. With regards to the main finding, it implies that the owners and 

managers should provide ongoing training in the necessary technical skills and 

knowledge and in interactive skills for their service providers. 

Key words : service quality, Taekwondo

Introduction

Taekwondo and its Industry 

Taekwondo is the name of the martial art which has been independently 

developed for over twenty centuries in Korea (Korean Association of Taekwondo). 

Historically, Taekwondo as a martial art has experienced popularity regardless of 

gender, age, and cultural background all around the world.  In 2006, the Korean 

Association of Taekwondo reported that there are 8,136 officially registered 

training facilities in South Korea. 

Taekwondo has succeeded in promoting its reputation and unique features 

globally and made a global impact within a short period of the time. For more 

detail, Taekwondo is practiced in about 190 countries with more than 70 million 

practitioners throughout the world (World Taekwondo Federation). It became an 

official Olympic event starting with the 2000 Summer Sydney Olympic. However, 

due to the increasing number of Taekwondo training facilities and the intensified 

competition in the Taekwondo industry, obtaining advanced market advantage has 

not been an easy task (Jeon, Jo, & Kwak, 2000; Kim, 2001; Lee, 2001).

According to Lee (2001), Taekwondo is primarily engaged in the education-

purposed service industry. Thus, marketing system has been rapidly introduced 

with the principle of supply and demand-based market economy in managing 

Taekwondo training facilities. The fundamental marketing strategy for the 

training facilities is to expand consumer base and retain current consumers (or 

participants). In order to establish efficient marketing strategies in the particular 

context, the Taekwondo training facilities should be able to deliver reliable and 

quality service to their participants for delivering superior consumer satisfaction 

and enhancing the overall membership retention rate. 

According to Mullin, Hardy, and Sutton (2000), services provided at a sport setting 
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are quite different from other forms of services. Mullin et al. (2000) described a sport 

product as “any bundle or combination of qualities, processes, and capabilities (goods, 

services, and/or ideas) that a buyer expects will deliver want satisfaction” (p. 12). In fact, 

all products consist of both tangible and intangible components that contribute to the 

core benefit. Berry and Parasuraman (1991) provided an explanation for distinguishing a 

service from a tangible product. They mentioned that if the core benefit source is more 

intangible than tangible, it would be considered a service (Berry & Parasuraman, 1991). 

In accordance with their description, many sport and recreation organizations including 

Taekwondo training facility are involved in the production of services rather than 

that of goods. From the sport marketer’s perspective, Stotlar (1993) emphasized that 

“professional and amateur sports teams, health and fitness centers, arenas, and country 

clubs are all engaged primarily in providing sport-related services” (p. 22). Service 

providers should develop a professional attitude to maximize the benefits of their 

business. However, there are limited amount of research studies regarding the nature 

of the relationship between service quality and repurchase intention due to unique 

features of a service product in the service context (Kim, 2005). Thus, this study is 

primarily designed to identify the influence of service quality factors on the Taekwondo 

trainees’ membership retention rate.  Additionally, this study was also designed to 

measure levels of service quality in terms various socio-demographic variables. 

Service quality and behavioral (repurchase) intention for Taekwondo trainees 

According to Milne and McDonald (1999), sport services are categorized into 

two distinct segments including spectator and participant services.  For instance, 

spectators’ services (e.g., professional basketball game) deliver various kinds of 

entertainment values and beneficial opportunities for socialization during the 

period of a sport event. On the other hand, participant service (e.g., services 

provided at commercial fitness clubs and Taekwondo training facilities) delivers a 

range of beneficial sport experiences that can result in physical, mental, and social 

benefits for participants (Kim, 2005). From the earliest investigations to the present 

research, the primary underlying assumption regarding repurchase intentions of 

customers has been linked to the belief that customer satisfaction and/or service-

quality perceptions positively affect behavioral intention of customers. In this 

regard, consumers who are less satisfied complain more and are less likely to 

repurchase the product (Cho, Lee, & Chon, 2004; Cronin & Taylor, 1992; Lee & 

Choi, 1998; Tian-Cole, Crompton, & Wukksib, 2002). Thus, the failure to provide 
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quality service should be the most critical concern for managers in service-

based organizations (Cronin & Taylor, 1992). In fact, a satisfied customer tends 

to be highly committed to a service and may eventually become a loyal customer 

(Kim, 2005).  It is important to note that if customers are highly satisfied with 

their experience, they are more likely to be repeat visitors, become loyal users, 

disseminate positive word-of-mouth communication to others, and be supporting 

of the providing agency (Tian-Coal et al., 2002).  According to Petrick (1999), “the 

more loyal a consumer is to a service, the more likely they will be satisfied with the 

service and the more likely they will repurchase the service” (p. 28).  Thus, loyalty 

has been directly related to intention to repurchase (Petrick, 1999). 

To gain more insight into the concept of repurchase intention, it is necessary to 

explain the difference between a pre-consumption situation and post-purchase 

situation. Patterson and Spreng (1997) pointed out that in a pre-consumption situation, 

customers are more likely to be influenced by such extrinsic indications as brand image, 

price, store name, and market communication. However, in post-purchase situations, 

the customers now have the consumption experience and are already familiar with 

those indications so the customers are less likely to make a purchase decision under 

the influence of those extrinsic indications. To be more specific, the customers in post-

purchase situations make a purchase decision on the basis of their own satisfaction/

dissatisfaction evaluations. Cronin and Taylor (1992), who examined the relationships 

among service quality, customer satisfaction, and purchase intention with the use of 

a multi-industry sample found that satisfaction had a significant impact on repurchase 

intentions.  In their study, consumer satisfaction was identified as having a stronger and 

more consistent effect on purchase intentions than service quality (Choi, 2001; Cronin & 

Taylor, 1992).  The findings of the study pointed out that a service can be perceived as 

having high quality by a customer but providing high quality service would not always 

result in high levels of repurchase intentions.  

Methods

Instrumentation & validation

Data for this study was collected from five different Taekwondo training 

facilities located in South Florida area. The sample was randomly drawn from 

trainees (e.g., members of a Taekwondo training facility) registered at one of 

the training facilities. A total of 1,000 surveys were mailed out to the randomly 
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selected member. Potential members were asked to complete and mail back the 

questionnaire by using the pre-paid postage envelope addressed to the researcher. 

Among the 1000 surveys which were initially sent out, a total of 471 surveys were 

returned, accounting for the response rate of 47%.  The sample consisted of about 

54% of male and 46% of female respondents. 28 incomplete questionnaires were 

excluded from the data analysis. The cover letter ensured potential participant 

voluntary participation and confidentiality of their responses.  

Instrumentation 

Service quality instrument for this study was modified from Cronin and Taylor’

s (1992) performance-based service quality scale called SERVPERF.  The service 

quality instrument was originally composed of 22 items of five dimensions of 

service quality.  As proposed by Parasuraman et al. (1988), the five dimensions for 

this study include: (1) tangibles, (2) reliability, (3) responsiveness, (4) assurance, 

and (5) empathy. 

Repurchase intention questionnaires were modified from Chang’s (1998) 

instrument.  The measure of repurchase intention initially had five items. A six-

point Likert type scale ranging from 1 (strongly disagree) to 6 (strongly agree) was 

utilized for scoring the study instrument.  Items in the demographic information 

questionnaire were selected by the researcher to yield descriptive information of 

the subjects. The reliability values ranged from .88 to .96 which represented higher 

values of reliability compared to those on the SERVQUAL instrument. According to 

Nunnally and Berstein (1994), an internal consistency greater than .70 is reasonably 

reliable. Karatepe and Avci (2002) who utilized the SERVPERF instrument reported 

that the coefficient alpha for SERVPERF was 0.96.  In this study, after the final data 

for this study were collected, the reliability coefficients were calculated using SPSS 

v.12.0.  The reliability coefficients for each of the five dimensions of the service 

quality scale are as follows: 1) Tangibles (.82), 2) Reliability (.83), 3) Responsiveness 

(.76), 4) Assurance (.82), and 5) Empathy (.85).

Data collection and analysis  

SPSS (v12.0) was used to compute and analyze the data.  One-way analysis 

of variance and post hoc test using Tukey’s HSD were primarily used to find out 

whether significant differences existed among the mean levels of service quality 

in relation to various demographic variables.  Regression analysis was utilized 
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to examine the relationships between service quality and repurchase intention. 

Additionally, a regression coefficient from multiple regression analysis was primarily 

used to identify the influential levels that service quality factors have on measures 

of repurchase intention.

Results 

The mean score of the overall service quality was 4.39 with a standard deviation 

at 0.99. The overall mean score of the service quality scale comprised of the five 

service quality factors was calculated by 1) combining the scores of all the items 

in a scale and 2) dividing the combined scores by the number of items.  Among 

the five factors of the SERVPERF instrument, the dimension of service assurance 

indicated the highest mean score of (M = 4.84, SD = .85), closely followed by the 

tangibles factor (M = 4.76, SD = 0.86) and the reliability factor (M = 4.60, SD = 0.92).  

The mean score of the repurchase intention scale was 5.07 (SD = .96).

To investigate the influential levels of five service quality factors on the 

overall repurchase intention, the multiple analysis method was also applied. This 

regression model considered repurchase intention to be dependent variable and 

the five factors of service quality to be independent variable was statistically 

Table 1.  Reliability of each of the measurements for this study

Measurements Factor Number of Items Alpha

Service Quality

Tangibles 4 .82

Reliability 5 .83

Responsiveness 3 .76

Assurance 4 .82

Empathy 4 .85

Repurchase Intention 3 .83

Table 2. Model summary for the effect of service quality on repurchase intention

Model R2 Adj. R2 F df Sig. 

1 .515 .510 98.653 5 .000

a. Predictors: (Constant), Tangibles, Reliability, Responsiveness, Assurance, and Empathy 

b. Dependent Variable: Repurchase Intention
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Table 3. The Influence of the five service quality factors on repurchase intention

Variables β t Sig.

Model 2

Tangibles .26 4.95 .000

Reliability .15 3.29 .001

Responsiveness -.084 -.3.48 .001

Assurance .375 5.66 .000

Empathy .072 1.41 .158

a. Dependent Variable: Overall Repurchase Intention 

significant (F (5, 465) = 98.653,  p =.00), and 52% of overall repurchase intention 

was explained by the five factors of service quality (see Table 2).  The results of the 

regression coefficients indicated the factors of empathy, assurance, responsiveness, 

and tangibles, indicated statistically significant unique relationships with the overall 

repurchase intention as illustrated in Table 3.

significant (F (5, 465) = 98.653,  p =.00), and 52% of overall repurchase intention 

was explained by the five factors of service quality (see Table 2).  The results of the 

regression coefficients indicated the factors of empathy, assurance, responsiveness, 

and tangibles, indicated statistically significant unique relationships with the overall 

repurchase intention as illustrated in Table 3.

Conclusions and recommendation 

This exploratory research provide some interesting findings that help us 

further our knowledge of potential interactions of service quality factors with the 

concept of repurchase intention for the owners and managers of the Taekwondo 

training facilities. Among the seven demographic variables, only the four variables 

of gender, age, and education level were found to be significantly related to the 

overall perception of service quality. That is, it is concluded that the demographic 

variables which showed statistically significant differences in the mean levels of 

service quality are influential over the overall service quality. It is critical for the 

owners and managers in the Taekwondo industry to consider these findings before 

developing promotional strategies in terms of demographic segments. In other 

words, this should be considered for marketing efforts to be targeted appropriately. 
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In fact, no single profile of sport consumers has been found significant. Mullin et 

al. (2000) acknowledged that market segmentation is one of the key strategies that 

creates the bridge between managerial analysis and managerial action. Knowing 

customers from the demographic data can provide an ideal assistance for the 

owners and managers to predict the needs of Takwondo trainees in the service 

context. Thus, strategies designed to segment a target group should be analyzed 

and discussed.  

The findings of the regression model involving the five factors of service 

quality and repurchase intention indicated that the factors of assurance, tangibles, 

responsiveness, and reliability were identified as most critical factors on the overall 

repurchase intention (see Table 3).  For more detail, the service quality factor, 

assurance indicates knowledge and courtesy of employees and their ability to 

inspire trust and confidence general (Berry & Parasuraman, 1991). In terms of 

general marketing, Anderson and Fornell (1994) pointed out that that achieving 

high levels of repurchase intention should be one of the highest priorities for 

any service based organization. Attracting new customers is more costly in 

comparison with retaining current customers (Kim, 2005). Moreover, the market 

situation of the Taekwondo industry is increasingly competitive because trainees 

are the primary revenue source for the training facilities through membership 

fees. According to Anderson and Fornell (1994), a customer with higher levels of 

repurchase intention will become a loyal customer, disseminate favorable word-

of-mouth communications, and be highly supportive of the service providing 

agency (Cronin & Taylor, 1992). This may be the basic rationale for the owner 

and managers to understand the importance of enhancing customers’ intention 

to revisit (i.e., repurchase intention). With regards to the effect of the assurance 

factor on the repurchase intention, it implies that the owners and managers should 

provide ongoing training in the necessary technical skills and knowledge and in 

interactive skills for their service providers (i.e., staff and employees). This type 

of training will allow them to provide caring, responsive and courteous service. 

Successful service based organizations are invest heavily in training and make sure 

the training fits their business goals and overall missions. 

Future research of this study can take the following directions. Although 

findings in this study indicated assurance, tangibles, and reliability as important 

predictors of repurchase intention, researchers can extend studies to incorporate 

other marketing variables such as involvement, loyalties, economic motivation, and 
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attitudinal preferences to more closely explore how they interrelate with factors of 

service quality and Taekwondo trainees’ purchase intention. 
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Elaboration of the pedagogical and medico-biological criteria for initial 
selection in Taekwondo WTF (Olympic sport)

Oleg Perfilov*

Abstract

The chief aim of this research was the elaboration of the pedagogical and 

medico-biological criteria for initial selection of sportsmen in Taekwondo WTF. 

Method of initial selection for sportsmen in Taekwondo WTF worked out and 

experimental proved as a result of determination and investigation of leading 

impellent abilities and medico-biological indices of athletes during the pedagogical 

experiments. The state pedagogical experiment was conducted by the 68 indices 

of sport qualification and of physical growth of the 14 senior skilled sportsmen. 

Investigation of impellent abilities and medico-biological indices carried out by 

the statistical methods of correlation, factor and comparative analyses. Statistics 

of the correlation and factor analyses enabled to determine most significant 

indices for the sportsmen in Taekwondo WTF. Five indices of physical growth 

and twelve indices of sport qualification were selected as the medico-biological 

and pedagogical criteria and were applied for sport selection of young athletes 

in Taekwondo WTF. Forty eight children, age between 11 and 12 years served as 

volunteers in two next pedagogical experiments. Results shown appropriateness 

of application worked out criteria as the method for the initial selection of young 

sportsmen in Taekwondo WTF.  Confines of confidence intervals for statistical 

characteristics of pedagogical and medico-biological criteria were calculated for 

the purpose of application in the initial selection method.

Key words : sport preparedness, impellent abilities, correlation analysis, factor 

analysis, dynamic criteria, medico-biological criteria, sport selection, young 

athletes, confidence intervals, Taekwondo WTF.

*  Philosophy Doctor, Kukkiwon V Dan holder, WTF IR – 3 Class, Director and coach of Taekwondo 
WTF in the own sport club
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Introduction

At present achievement of highest sport results in Taekwondo WTF is impossible 

without the solution of problem of preparation for difference level competitions. As 

is known the system of the sportsmen preparation includes some periods. In each 

of these periods there are necessary measures for determination of the sportsmen 

preparedness level and for elaboration of optimal training program for opportune 

successful implementation of sportsmen abilities during the competitions. (Farfel, 

1975; Selujanov & Shestakov, 2000; Volkov & Filin, 1983). At the same time, 

as show numerous researches in various kinds of sports, display of dynamic 

sportsmen abilities is in many respects caused by presence or absence of a 

necessary level of development of impellent abilities and morphological-functional 

signs (Abdrahmanov & Dorohov, 1996; Aganjants, Pirozhkova & Pirozhkov, 2000;  

Astrand, 1994; Kljuchnikov, 2000). Timely revealing of the future sportsmen 

inclinations in Taekwondo WTF and determination of their potential abilities allows 

to organize training process more effectively and accelerates achievement of high 

sports results (Romanenko, 2003; Kazemi Mohsen, 2004).

Miscalculations and errors in knowledge of young sportsmen age features, of 

individual distinctions and of sports perfection laws, often are misunderstanding 

of that «search and endowments determination in sports can be considered 

according to its theoretical and methodological bases as the specific form of 

vocational orientation (selection)» (Selujanov & Shestakov, 2000).

Eduction and concrete definition of the most important qualities and the 

abilities of qualified sportsmen which necessary for achievement of high sports 

results in the selected kind of sports become an initial stage of researches. 

Then characteristics of competitive activity of the strongest sportsmen and their 

individual indices are modelling as the pattern for perfection of the young athletes 

(Volkov & Filin, 1983; Selujanov & Shestakov, 2000; Margaria, 1976, etc.).  

For determination of endowments of children and prognostication of possible 

achievement of high sports results by them is expediently to select those indicators 

of morphological-functional features which are to the greatest degree caused 

by genetic influence (Minaeva & Filin, 1982). Such indicators allow estimating 

inclinations of beginning sportsmen more precisely and to predict development of 

its impellent abilities in the future more qualitatively.

From the point of view of inherited morphological signs it is considered to 
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be the most informative indicators of length (growth) and weight (weight) of a 

body, a parity of slow and fast muscular fibres. From functional signs high factors 

of a heredity are shown in indicators of heart volume, minute volume of blood, 

stroke volume of blood (SV), frequency of warm reductions in work, systolic 

arterial pressure, vital capacity of lungs (FVC), respiratory minute volume (MV), the 

maximum consumption of oxygen (V
.

O2max), maximum anaerobic powers (Wmax), 

a respiration delay after the inhalation, the physical working capacity defined by 

means of test PWC170 or test Astrand (Volkov & Filin, 1983; Selujanov & Shestakov, 

2000; Solodkov & Sologub, 2001).

It is known, that the child’s organism undergoes certain changes in development 

process.  Depending on age there is an activation of separate genes or their 

complexes or decrease in gene activity on the contrary. Such periods are the most 

important for development of those or other impellent qualities and abilities. The 

scientists distinguish critical and sensitive periods according to the periods of gene 

activity in process of ontogenesis (Volkov, 2002; Solodkov & Sologub, 2001). 

The periods when genes or their complexes show the raised level of activity are 

critical. During these periods the child’s organism is less subject to environment 

influences; it has an intensive development of various bodies and functional 

systems. In this connection the gain of separate indicators appears the least during 

the critical periods.

The sensitive periods are noted by low level of the genetic control in organism 

development. This circumstance promotes increase of sensitivity of separate 

systems of an organism to various influences of environment. It is obvious, that 

such influences can be as well training influences of sports preparation. 

Development of a children’s organism is well enough investigated. It is known, 

that the sensitive period of development of flexibility is the age from 4 till 15 years. 

The best time for dexterity development considers age from 7 to 12 and even 

till 14 years. Preconditions for development of speed quality and the high-speed 

abilities connected with it arise at the age from 10 to 12 – 13, according to some 

information till 15 years. Display of speed-power (explosive) abilities is considered 

the best in 11 – 14 years. And sensitive period for force development is the age 

14 – 17 years. The sensitive age for endurance development makes an interval 

from 15 till 20 years (Volkov & Filin, 1983; Volkov, 2002; Minaeva & Filin, 1982; 

Selujanov & Shestakov, 2000; Solodkov & Sologub, 2001). These data it is necessary 

to consider at carrying out of sports orientation and children sports selection for 
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certain sport.

We revealed that the questions connected with modelling of characteristics of 

the strongest sportsmen as well as the method of sports selection in Taekwondo 

WTF are not investigated sufficiently in scientific sources known to us (Romanenko, 

2003; Kazemi Mohsen, 2004, etc).

Methods

During the research we carried out three pedagogical experiments for the 

purpose to test principal hypothesis. The principal hypothesis was the premise that 

elaboration and application of pedagogical and medico-biological criteria permit 

to raise the level of the initial selection and sport qualification in Taekwondo WTF. 

One of them was the state experiment. Two other conducted as the principal 

experiments. Sixty two athletes voluntary participated in the study. Fourteen of 

them were the senior skilled Taekwondo WTF athletes, members of National 

Selection Team or members of leading clubs teams and they participated in the 

state pedagogical experiment. These sportsmen won and occupied prizes places in 

the National Championships, open international championships some of European 

states such as Open Polish, Romanian Cup, D’Alsace Open, Brussels Indoor and al. 

Some of them were quarterfinalists of the biggest European A-class competitions 

such as Dutch Open and Belgian Open. Forty eight athletes were the beginners 

taekwondoins with the age 11–12 years old. They were divided in two groups of 

24 and each group participated in separate principal pedagogical experiment.

The aim of state experiment was the determination the most significant 

impellent abilities and morphological-functional signs of athletes for perfection 

of Taekwondo WTF sport skill. Fourteen sportsmen from the group of senior 

skilled Taekwondo WTF athletes were tested regarding the 68 indices of sport 

qualification and morphological-functional signs. Findings were processed by 

the correlation analysis. In result we could see and analyze correlations between 

various aspects of sportsmen preparedness. This analyze permitted to determine 

leading abilities for attainment the skill and high sport results in Taekwondo 

WTF. However, it was not known what subspecies of leading abilities and 

morphological-functional signs are most significant and what indices from the 

large number of them we can use as the criteria of young sportsmen testing and 

selection. Therefore we have processed factor analysis of the correlation table by 
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the Varimax rotation in the sequel (Zatsiorsky, 1969; Lawley & Maxwell, 1971). We 

determined number of the factors according the Cattell criterion (Cattell R.B., 1966). 

In result we had three most significant factors which demonstrated most important 

for Taekwondo WTF athlete’s dynamic and morphological indices. Most simple and 

informative of them were chosen as the criteria of young athlete’s selection. These 

were five morphological and twelve dynamical and technical-tactical indices. All 

statistical investigations in our research carried out by the Statistica v. 6.0 computer 

program. 

One group, altogether 24 young athletes, has participated in the first principal 

pedagogical experiment. They are divided in subgroups of 12, control and 

experimental groups. At the beginning of the first pedagogical experiment children 

from both subgroups had significant differences in the physical growth (p<0.05) 

and hadn’t significant differences in the sport qualification (p>0.05). The aim of this 

experiment was to corroborate or to reject a hypothesis that the young athletes 

with the better for Taekwondo morphological signs will demonstrate better results 

in the sport qualification and competitions. During the experiment sportsmen from 

both groups had identical physical exercise and technical-tactical training. The 

sportsmen had tested at the beginning and at the final of pedagogical experiment 

in same conditions. Results of these testing were compared by the Student 

t-criteria. 

The other group, altogether 24 young athletes, has participated in the second 

principal pedagogical experiment. At the beginning of the second pedagogical 

experiment children from both subgroups had significant differences in the sport 

qualification (p<0.05) and hadn’t significant differences in the physical growth 

(p>0.05). We proposed the hypothesis that the young athletes with the better 

development of significant impellent abilities for Taekwondo WTF will demonstrate 

better results in the sport qualification and competitions. During the experiment 

sportsmen from both groups had identical physical exercise and technical-tactical 

training but in the same time athletes from experimental group gave more attention 

to the development of impellent abilities which revealed as most important for 

Taekwondo WTF in the factor analysis. The sportsmen had tested at the beginning 

and at the final of pedagogical experiment in same conditions. Results of these 

testing were compared by the Student t-criteria. 

Confines of confidence intervals (CI) for statistical characteristics of pedagogical 

and medico-biological criteria were calculated for the purpose of application of the 
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initial selection method at the end of research. Confidence intervals of pedagogical 

and medico-biological criteria were calculated for the 11-12 years old children.

Results

Obtained results of correlation analysis revealed the authentic correlation coefficients 

between the tested indices with the r≥0.53 with the confidence level p≤0.05 or r≥

0.66 with the confidence level p≤0.01. However, majority of important indices had 

coefficients with the value more than 0.80. 

Results of the factor analysis presented in the table 1. Cumulative weight of 

all factors is 70.23% in the general scattering. This indicator shows high level of 

segregated indices information value. Significant coefficients had the value more 

than 0.70 with the confidence level p≤0.05.

Table 1.  Factor analysis coefficients for correlation matrix of the state experiment testing indices

 N Name of the test
1 Factor 2 Factor 3 Factor

35.18% 22.30% 12.75%

1 20m dash, s -0,20268 0,02316 -0,8605

2 30m dash, s 0,14431 0,05288 -0,72175

3 50m dash, s -0,13065 0,06889 -0,92096

4 100m dash, s -0,15027 -0,08169 -0,92222

5 Standing position, squat position, front leaning support, squat position, stand 
up-successively; quantity for 20 s 0,47404 0,40011 0,49687

6 Shuttle Run Test - 10 m, s -0,53884 0,53643 -0,48733

7 Push-up, quantity for 30 s 0,10197 0,91493 -0,02898

8 Squat jumps, quantity for 30 s 0,54264 -0,25116 0,10756

9 Standing Long Jump Test (Broad Jump), cm 0,06927 0,2955 0,88273

10 Hurdle jump, height of the hurdle in cm 0,25636 0,52303 0,66447

11 Vertical Jump Test - Sargent test, index -0,02506 0,33568 0,86624

12 Jumps with the lifting the knees upward to the shoulders level (Knee Tuck 
Jumps), quantity for 10 s 0,71764 0,09705 -0,04201

13 3 Hop Test, cm 0,32421 0,27003 0,8675

14 6 Hop Test, cm 0,02036 -0,15128 0,6626

15 Hurdle jumps - multi (10) response, height of the hurdle is 76 cm, s -0,27382 -0,0328 -0,48427
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16 Back Standing Long Jump Test,  cm 0,21896 0,45925 0,81889

17 Depth Jump over the hurdle, 42 cm box, height of the hurdle in cm 0,22475 0,51365 0,7147

18 Depth Jump-"bunny", 42 cm box, cm 0,14477 0,19072 0,82437

19 Push-up jumping, quantity for 10 s -0,09301 0,44393 0,63316

20 Squat, MAX weight, kg 0,07557 0,86868 0,27567

21 Semi-Squat, MAX weight, kg 0,28879 0,78466 -0,04901

22 Bench-press the weight from the chest, MAX weight, kg -0,31126 0,89459 0,02771

23 Barbell Curl, MAX weight, kg 0,1976 0,84783 0,16931

24 Deadlift, MAX weight, kg 0,02637 0,90016 0,24933

25 Run 3000 m, s -0,24383 -0,60559 -0,4644

26 Run 300 m, s -0,32687 0,10949 -0,84094

27 Run 400 m, s -0,19995 -0,13391 -0,86433

28 Run 1000 m, s -0,32781 -0,3323 -0,77696

29 Push-up, quantity -0,18722 0,89561 0,04382

30 Variant of Abdominal Test, rest on elbows, straight legs, legs lifting and lowering, 
quantity 0,52102 0,54822 -0,28915

31 Sit and Reach Flexibility Test, cm -0,06485 0,43773 0,52836

32 Splits, right or left leg, cm 0,23849 0,39514 -0,32677

33 Harvard Step Test, points -0,53504 0,0111 -0,06506

34 PWC170 Test 0,33047 0,14951 0,43091

35 VO2 max abs 0,33146 0,12129 0,3763

36 FVC 0,07574 0,64868 0,35984

37 Length of the body (height), cm -0,20306 0,63187 0,67337

38 Length of the body (height) in the sitting position, cm -0,1703 0,59573 0,60177

39 Body mass (weight), kg -0,31046 0,84095 0,27193

40 Length of the lower extremities, cm -0,17895 0,7192 0,51547

41 Chest circumference, cm -0,32376 0,80914 0,04273

42 Hip circumference, cm -0,24583 0,75519 -0,17248

43 Shin circumference, cm -0,10786 0,71746 0,03903

44 Shoulder width, cm -0,19941 0,77092 0,48729

45 Pelvis width, cm -0,55327 0,6196 0,08536

46 Push-up, quantity for 10 s 0,49748 0,35623 0,54449

47 Squat position, right leg stretched - change legs, quantity for 20 s 0,77168 0,46251 0,12486
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48 Zigzag single leg jumps to marking-out, distance 10 m, s -0,72493 0,21373 -0,57223

49 Side step test, quantity for 20 s 0,78297 -0,1296 0,48561

50 Zigzag 20 m dash to marking-out, s -0,00271 0,11486 -0,78172

51 Zigzag 50 m dash to marking-out, s -0,13101 0,23217 -0,85617

52 Jumps from the wide position with turning to 360º, quantity 0,30293 0,07459 0,50301

53 Balance in fixed Tollyo Chagi position, s 0,17229 0,50355 -0,32712

54 Single leg three kicks without put leg to the surface, quantity 0,2947 -0,03824 0,67716

55 Single leg Ap Chagi successive to 4 directions 90º, s -0,89011 0,02519 -0,16892

56 Stick Test, staying time on a square bar 3x3x50 cm, s 0,60265 -0,13099 0,11101

57 Three kicks - Tollyo Chagi, s -0,78425 0,28518 -0,04279

58 Two kicks - Tollyo Chagi + one turning kick,  s -0,81532 0,2743 -0,26078

59 Ap Chagi, quantity for 10 s 0,50928 0,34299 0,67307

60 Ap Chagi, quantity for 20 s 0,93474 0,04684 0,21355

61 Running on the spot with rising the thighs to 90º,  quantity for 20 s 0,91781 -0,18897 0,22749

62 Combination of Naga Jitki + Tollyo Chagi, s -0,86005 0,00686 -0,3038

63 Combination of Mullo Jitki + Tollyo Chagi, s -0,71556 0,25448 0,08252

64 Combination of Bikhyo Jitki + Tollyo Chagi, s -0,90948 0,07879 0,21112

65 Jireugi, quantity for 10 s 0,48045 0,29643 0,54383

66 Jireugi, quantity for 20 s 0,54113 0,17777 0,25556

67 Combination of Naga Jitki + Tollyo Chagi, quantity for 20 s 0,92093 0,10603 0,14486

68 Ap Chagi, quantity for 30 s 0,82299 0,16495 0,40043

Comparative analysis of the testing between the control ( 1 1k kX σ± ) group 

and experimental ( 1 1e eX σ± ) group in the first principal pedagogical experiment 

presented in Table 2.  It has been shown that results of the testing enhanced in 

both groups during the experiment. However, at the end of the experiment were 

significant distinctions between the groups. 

The second principal pedagogical experiment revealed that experimental 

( 2 2e eX σ± ) group had significant better results than control ( 2 2k kX σ± ) group at the 

end of the experimental period. These results are shown in Table 3.

Table 4 shows the confines of CI of pedagogical and medico-biological 

criteria for the selection of the children 11-12 years old for sporting perfection in 

Taekwondo WTF.
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Table 2.  Comparative analysis of the first state pedagogical experiment findings by the t-Student 
Criterion

N Name of the test
Experiment start

t p
Experiment finish

t p

1 20 m dash, s 3.93±0.17 3.94±0.11 0.13 >0.05 3.85±0.11 3.76±0.09 2.25 <0.05

2 50 m dash, s 8.67±0.25 8.77±0.27 0.92 >0.05 8.57±0.19 8.44±0.09 2.09 <0.05

3 Run 400 m, s 101.83±8.19 100.42±8.35 0.42 >0.05 96.58±7.44 90.83±3.16 2.46 <0.05

4
Standing Long Jump Test (Broad 

Jump), cm
174.33±8.16 179.5±5.85 1.78 >0.05 180.33±4.77 184.25±3.72 2.24 <0.05

5

Jumps with the lifting the knees 

upward to the shoulders level (Knee 

Tuck Jumps), quantity for 10 s

17.25±1.14 17.42±1.38 0.32 >0.05 18.42±1.31 19.25±0.62 1.99 >0.05

6 3 Hop Test, cm 513.58±25.03 512.91±23.96 0.06 >0.05 521.75±19.63
540.08±

23.03
2.09 <0.05

7 Push-up, quantity 17.0±4.22 17.67±3.2 0.43 >0.05 22.08±4.58 25.25±2.70 2.06 >0.05

8
Squat position, right leg stretched - 

change legs, quantity for 20 s
59.67±4.7 57.92±1.93 1.19 >0.05 61.75±4.00 64.67±2.74 2.08 <0.05

9 Side step test, quantity for 20 s 31.58±3.45 32.42±3.26 0.61 >0.05 34.17±2.79 36.25±1.48 2.28 <0.05

10 Three kicks - Tollyo Chagi, s 2.52±0.2 2.54±0.2 0.19 >0.05 2.41±0.14 2.30±0.12 2.08 <0.05

11 Ap Chagi, quantity for 20 s 21.50±1.57 22.0±1.48 0.80 >0.05 22.0±1.28 23.25±1.29 2.38 <0.05

12
Combination of Naga Jitki + Tollyo 

Chagi, s
1.63±0.18 1.58±0.16 0.63 >0.05 1.50±0.14 1.40±0.10 2.11 <0.05

Differences are significant when t≥2.07 with the confidence level p≤0.05 or t≥2.82 with the confidence level p≤

0.05, n=12.

1 1k kX σ± 1 1k kX σ±1 1e eX σ± 1 1e eX σ±
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Table 3.  Comparative analysis of the second state pedagogical experiment findings by the t-Student 
Criterion

N Name of the test
Experiment start

t p
Experiment finish

t p

1 20 m dash, s 3.96±0.12 3.86±0.09 2.09 <0.05 3.87±0.08 3.73±0.10 3.82 <0.001

2 50 m dash, s 8.61±0.17 8.49±0.10 2.08 <0.05 8.52±0.09 8.40±0.06 3.98 <0.001

3 Run 400 m, s  101.42±6.91 96.33±4.40 2.15 <0.05 98.17±4.80 91.42±2.84 4.19 <0.001

4
Standing Long Jump Test (Broad 

Jump), cm
173.0±6.37 177.75±4.65 2.09 <0.05 176.83±4.45 185.33±4.25 4.79 <0.0001

5

Jumps with the lifting the knees 

upward to the shoulders level (Knee 

Tuck Jumps), quantity for 10 s

18.17±0.94 18.92±0.79 2.11 <0.05 19.25±0.62 21.0±0.74 6.28 <0.0001

6 3 Hop Test, cm 509.83±20.05 527.58±21.40 2.10 <0.05 518.83±14.60 545.83±13.70 4.67 <0.001

7 Push-up, quantity 21.0±3.84 23.50±2.43 2.08 <0.05 25.75±2.14 29.0±2.52 3.4 <0.01

8
Squat position, right leg stretched 

- change legs, quantity for 20 s
62.25±3.44 64.67±1.87 2.14 <0.05 65.75±1.69 67.5±1.83 2.45 <0.05

9  Side step test, quantity for 20 s 32.17±2.59 34.00±1.28 2.20 <0.05 34.50±1.09 36.41±1.24 4.03 <0.001

10 Three kicks - Tollyo Chagi, s 2.51±0.19 2.57±0.15 0.84 >0.05 2.45±0.14 2.32±0.03 3.19 <0.01

11 Ap Chagi, quantity for 20 s 21.33±0.98 21.67±1.07 0.79 >0.05 21.75±1.05 24.0±1.28 4.70 <0.001

12
Combination of Naga Jitki + Tollyo 

Chagi, s
1.66±0.16 1.59±0.15 1.11 >0.05 1.55±0.12 1.41±0.07 3.20 <0.01

Differences are significant when t≥2.07 with the confidence level p≤0.05 or t≥2.82 with the confidence level p≤

0.05, n=12

2 2e eX σ± 2 2e eX σ±2 2k kX σ± 2 2k kX σ±
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Table 4.  Confidence intervals of the testing indices for the application in the capacity of selection 
criteria in Taekwondo WTF

N Name of the test X-EBM X X+EBM

1 Length of the lower extremities, cm 71,84 73,08 74,32

2 Chest circumference, cm 55,05 58,33 61,61

3 Hip circumference, cm 32,35 34,25 36,15

4 Shin circumference, cm 22,74 24,25 25,76

5 Shoulder width, cm 26,59 27,92 29,25

6 20 m dash, s 3,67 3,73 3,79

7 50 m dash, s 8,37 8,4 8,43

8 Run 400 m, s 89,81 91,42 93,03

9 Standing Long Jump Test (Broad Jump), cm 182,92 185,33 187,73

10
Jumps with the lifting the knees upward to the shoulders 

level (Knee Tuck Jumps), quantity for 10 s
20,58 21 21,42

11 3 Hop Test, cm 538,08 545,83 553,58

12 Push-up, quantity 27,57 29 30,42

13
Squat position, right leg stretched - change legs, quantity 

for 20 s
66,46 67,5 68,53

14 Side step test, quantity for 20 s 35,71 36,41 37,11

15 Three kicks - Tollyo Chagi, s 2,30 2,32 2,34

16 Ap Chagi, quantity for 20 s 23,27 24 24,72

17 Combination of Naga Jitki + Tollyo Chagi, s 1,37 1,41 1,45

Discussion 

Results of the correlation analysis revealed many (from 4624) high and significant 

correlation coefficients. These were indices which characterized speed and speed-

force (explosive) abilities, strength abilities and special endurance, morphological 

indices, special training exercises and Taekwondo WTF techniques. We could see 

important indices and abilities for Taekwondo development but we couldn’t know 

most important of them.

Factor analysis allowed us to determine the most meaningful indices of 

Taekwondo sport skill abilities. Indices from the first factor are most important 

from the aggregate of observable tests (Cattell, 1966; Lawley & Maxwell, 1971; 
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Zatsiorsky, 1969). Indices from the second, third and other factors follow further in 

descending order of relevancy.  

 Indices determined in first factor are special preparatory exercises and 

competition exercises in our investigation. These indices are most meaningful for 

development of Taekwondo skill from the introduced test battery. It is apparently 

that specific exercises are most effective for the chosen sport (Farfel, 1975; 

Matveev, 1997; Platonov, 2004). So, Tollyo Chagi (roundhouse kick) is the most 

applicable competition technique, about the 70% - 80% per match (Lee Kyong 

Myong & Jeong Kook Hyun, 1996). Therefore we used this kick in most part of 

our special tests. This technique is simple and high-speed (after Ap Chagi) in 

performance. For example, duration of the Tollyo Chagi by the Sae Bonehkohal 

from the take-off moment to the moment of contact with opponent protector was 

0.35 s according our analyze in Dracula Open (Romania).

Most of the tactic exercises perform as the combination of chagi (kicks) and jitki 

(steps) (Kim Un Yong, 1997; LEE Kyong Myong & Jeong Kook Hyun, 1996; Shulika, 

JU.A. & et al. (2007). This combination makes competition techniques more 

efficient. Combinations of Tollyo Chagi with different variants of jitki segregated 

in the first factor of our research as the most meaningful indices for Taekwondo 

skill. This result agree with previously published works and corroborate them (Lee 

Kyong Myong & Jeong Kook Hyun, 1996). 

The strength indices and morphological indices were segregated in the second 

factor. Person’s physical development is direct prerequisite to obtain the best 

physical conditions and abilities (Minaeva & Filin, 1982; Solodkov & Sologub, 2001). 

It is significant that functional capacities indices same as Harvard Step Test, PWC170 

Test, V
.

O2 max abs and FVC didn’t segregate in all three factors. This phenomenon 

can be explained by the kind of activity and working load in Taekwondo sport. All 

tests named above characterize capacities of long time but not maximum aerobian 

load (Solodkov & Sologub, 2001). In same time Taekwondo competition is the 

anaerobic load in the variable capacity mode (Perfilov, 2002). Probably these tests 

haven’t high impact on working capacity of taekwondoins therefore. 

 It is the fact that Length of the lower extremities determined with morphological 

indices in second factor. We included this test in the test battery especially because 

most part of working activity in Taekwondo is the kicking techniques.  

Strength property is the base for improvement of majority of physical 

capacities (Matveev, 1997; Kurz Thomas & Zagorski Mikolaj, 2001; Platonov, 2004; 
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Verhoshansky, 1988). Segregated exercises develop Max muscles straight of the 

lower and upper extremities, of the chest and of the tergum. The most logical 

explanation for Max muscles straight exercises determination in the second factor 

can be premise for improvement of explosive power.

Run and zigzag dashes, run 300, 400 and 1000 m and variants of jumps were 

segregated in the third factor. Good performance of these exercises is made them 

conditional on the speed, explosive, dexterity abilities and special endurance 

(Platonov, 2004). Obtain high result is impossible without the high level developing 

of named above abilities in modern Taekwondo.   

The first state pedagogical experiment results shown authentic differences 

between the control and experimental groups in the sport skill indices at the end of 

experiment (Table 2). Both groups trained by one training method. The difference 

between them was in the better morphological signs only in experimental group 

at the beginning of the investigation. However there were better final skill results 

in experimental group. There is a good reason to assert that the young athletes 

with the better morphological signs we selected will demonstrate better results in 

Taekwondo sport qualification in the future.

Same situation we can observe in the second state pedagogical experiment 

(Table 3). Young sportsmen from experimental group had better developed sport 

qualification indices at the beginning of experiment. In same time they didn’t have 

significant differences in Taekwondo skill indices in named period. Final testing 

is shown significant improvement of all testing indices in experimental group 

as against the control group, include techniques skill tests. According the result 

of second pedagogical experiment would be accurate to assert that the young 

athletes with the better development of sport qualification indices we selected will 

demonstrate better results in Taekwondo sport skill in the future.  

Generically data of our research confirmed the hypothesis that elaboration 

and application of pedagogical and medico-biological criteria allow to improve 

efficiency of young sportsmen professional selection in Taekwondo WTF.

We calculated the CI for pedagogical and medico-biological criteria of children 

initial selection in Taekwondo sport groups. Table 4 presents results of the CI 

calculation for children 11-12 years old. It is the favorable age for the purposeful 

development of majority necessary motor abilities (Volkov & Filin, 1983). 

Application of these criteria CI will assist the coaches in determination of more 

talented children for Taekwondo WTF.
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Conclusions

In conclusion, young sportsmen selection efficiency depends of several different 

factors. Basal factors of it may be age, morphological signs, functional indices 

and impellent abilities indices. Empirical data analyses indicated that not all from 

named above indices can effectively apply for initial selection in Taekwondo WTF. 

However, we approved certain of most meaningful indices for Taekwondo WTF 

skill development from the introduced test battery. It is allow applying the young 

Taekwondo WTF sportsmen selection method with the approved indices in the 

capacity of pedagogical and medico-biological criteria.        
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Comparison of anthropmetric variables, physical fitness, and cardio 
respiratory function between elite Korean and Egyption 

male Taekwondo athletes

Hichem Ayouni1*, Hyon Park1, Abouzeid Magdy2

Abstract

The purpose of this study was to determine and compare anthropometric 

variables, physical fitness, and cardio respiratory function between elite Korean 

and Egyptian male Taekwondo athletes. Thirty eight male elite Taekwondo 

athletes participated in this study. Korean athletes comprised 19 elites aged 20.3

±1.3 years; Egyptian athletes comprised 19 elites aged 19.1±809 years. Subjects 

underwent measurements of anthropometric variables included body height, body 

weight, body mass index, body surface area, leg length, arm length, chest girth, 

wrist girth, forearm girth and calf girth. Physical fitness tests included sit & reach, 

sergeant jump and 50 m shuttle run. Cardio respiratory function tests included 

multi-stage shuttle run, force vital capacity, force expiratory volume in one second, 

forced expiratory flow, peak expiratory flow, maximum voluntary ventilation, and 

maximum heart rate. All the analyses were performed by SPSS for windows release 

9.0; variables are presented as mean±SD. t. test paired data estimated differences 

between the two groups. Differences were significant at p<0.05. 

The results of the study showed that there were significant differences for the 

aerobic power V
.

O2max (p<0.01) between Korean athletes (66.0±9.5ml/kg/min) 

and Egyptian athletes (76.5±6.06ml/kg/min), maximum heart rate MAX.HR (b/

min) (p<0.01) Korean athletes (135.9±4.5) and Egyptian athletes (131.6±3.2), force 

expiratory volume FEV1 (L) (p<0.01), force vital capacity FVC (L) (p<0.01), maximum 

voluntary ventilation MVV (L) (p<0.01), and forced expiratory flow FEF 25-75 (L) 

(p<0.05), and calf girth (p<0.01). However, there were no significant differences in 

body height, body weight, body mass index, body surface area, leg length, arm 

1  College of Physical Education, Kyung Hee University, Korea
2 Alexandria University, Egypt
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length, chest girth, wrist girth, forearm girth, sit & reach, Sergeant Jump and 50 m 

shuttle run. The results of the present study indicate that the Egyptian Taekwondo 

athletes has higher aerobic power than Korean Taekwondo athletes, and shows 

that there is no significant differences in anthropometric and physical fitness 

variables between them.

Key words : Taekwondo, anthropometric, physical fitness, cardio respiratory

Introduction

There are many practical implications for studying anthropometry among athletes. 

In particular, it is helpful to be able to compare the size of one body part to another 

or to some general measure of body size such as mass or height and relate it to 

functional measures such as strength or endurance. This comparative exercise is 

known as allometry and it not only allows one to compare relationships between body 

parts of one individual, but also to examine optimal relationships with performance 

(Olds et al., 2002). Kelntrou and Montpetit (1992) determined the relationship between 

aspects of performance and anthropometric variables in swimmers. This allowed 

them to determine the optimal height, body mass, lean muscle mass and fat mass for 

different swimmers and swimming strokes. An athlete’s anthropometry and physical 

characteristics may represent important prerequisites for successful participation in any 

given sport (Gualdis-Russo and Zaccagni 2001).

Most previous studies dealt with injuries in Taekwondo (Beis et al., 2001; Chuang 

and Lieu, 1992; Philips et al., 2000; Pieter et al., 1998; Pieter and Lufting, 1994; 

Serina and Lieu, 1991; Zemper and Pieter, 1989). However, little is known about 

desirable morphological, physiological and motor abilities of Taekwondo athletes, 

particularly elite ones. Very little research has been conducted in the area of 

performance in Taekwondo, and how it might relate to anthropological variables; 

Shin (1993) reported that excellent international Taekwondo athletes must have 

high speed and power for them to win the international games. Marković et al., 
(2005) examined the differences between successful and less successful Croatian 

national Taekwondo champions and found that successful athletes achieved 

significantly higher maximum running speed, a significantly higher ventilator 

anaerobic threshold at a significantly lower heart rate, significantly higher explosive 
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power, anaerobic lactic power and lateral agility and were slightly taller than less 

successful athletes.

Some study found that Taekwondo practice had a positive impact on the 

improvement of human cardio respiratory and physical ability (Pieter et al., 1990). 

In contrast some other study Melhim (2001) found no significant differences in 

either resting heart rate or aerobic power after training; however, significant 

differences were observed in anaerobic power and anaerobic capacity. 

Since Korean and Egyptian Taekwondo athletes have different racial 

characteristics and different training methods, and Korean are the leader in 

Taekwondo and Egypt is a fast developing in Taekwondo too, therefore there is a 

need of study in this area. 

So far there is no study which makes physiological comparison between Korean 

and Egyptian elite Taekwondo athletes. This comparative study becomes the first 

attempt to fulfill the above need. Therefore the aim of this study is to determine 

and compare anthropometric variables, physical fitness, and cardio respiratory 

function between elite Korean and Egyptian male Taekwondo athletes. 

Methods

Subjects

Nineteen male Taekwondo athletes of K University a top ranked team in 

South Korea and nineteen male Taekwondo athletes of Egyptian national team 

participated in this study. All the players are national or international medalist. 

Training experience of all the participants is more than 8 years of Taekwondo 

practice. They trained 5 hours per day 5 times a week.

All participants took part voluntarily in the study, after being informed about the 

procedures involved, and signed a consent agreement, previously approved by the 

local Ethics Committee.

Anthropometric measures

Anthropometric measurements were performed by trained staff using 

standardized procedures and equipment as proposed by the international society 

for the advancement of kin anthropometry. The following anthropometric 

measures were carried out: (body weight, body height, BMI, BAS, leg length and 

arm length). Circumferences: (chest girth, wrist girth, forearms girth and calf 
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girth). Body weight was recorded to the nearest 0.1 kg with a digital weight scale 

( seca 841 , secaGmbH , Hamburg, Germany ) and body height with a (Holton , 

Crymych , UK ) to the nearest mm . Body surface area (BSA m2) was determined 

from height and weight according to Du Bois formula. Body mass index (BMI) is 

the categorized numbers that tell a person if they are overweight or obese based 

on his or her height and weight. It is calculated by dividing body weight in (kg) by 

height in meter squared (m2).

Physical Fitness Test

Flexibility Test

Sit and Reach Test Protocol: This test involves sitting on the floor with legs out 

straight ahead. Feet (shoes off) are placed with the soles flat against the box, 

shoulder-width apart. Both knees are held flat against the floor by the tester. With 

hands on top of each other and palms facing down, the subject reaches forward 

along the measuring line as far as possible. After three practice reaches, the fourth 

reach is held for at least two seconds while the distance is recorded.

Explosive Power Test

Vertical Jump Test Protocol: The athlete stands side on to a wall and reaches up 

with the hand closest to the wall. Keeping the feet flat on the ground, the point 

of the fingertips is recorded. This is called the standing reach height. The athlete 

then stands away from the wall and leaps vertically as high as possible using both 

arms and legs to assist in projecting the body upwards. The difference in distance 

between the standing reach height and the jump height is the score. The best of 

three attempts is recorded.

Speed and Agility Test

10×5m shuttle run Test Protocol: Marker were placed five meters apart. Subject 

started with a foot at one marker. When instructed by the timer, the subject ran to 

the opposite marker, turned and returned to the starting line. This was repeated 

five times without stopping (covering 50 meters total). At each marker both feet 

were fully crossed the line.

Cardio Respiratory Function Test

Lung Function Test 

Spirometric Test Protocol: Lung function tests evaluate how well lungs work. The 

tests determine how much air lungs can hold, how quickly can move air in and 

2009 덴마크 학술대회-프로시딩-책.indb   343 2009-10-08   오전 8:48:20



344 Poster Session

out of lungs, and how well lungs put oxygen into and remove carbon dioxide from 

blood. Spirometry is the first lung function test done. It measures how much and 

how quickly subjects can move air out of lungs. For this test, subjects breathe into 

a mouthpiece attached to a recording device called spirometer(V max 229sensor 

medic.USA).

The values measured were: Forced vital capacity (FVC), forced expiratory volume 

(FEV), forced expiratory flow 25% to 75% , Peak expiratory flow (PEF)  and 

maximum voluntary ventilation (MVV). 

Aerobic Power

20-m Shuttle Run Test Protocol: A 20-m shuttle run was used to estimate  V
.

O2max. 

This test was performed in an indoor arena with hard synthetic surface. This test 

involves continuous running between two lines 20m apart in time to recorded 

beeps. The test subjects stand behind one of the lines facing the second line, 

and begin running when instructed by playing CD. The speed at the start is quite 

slow. The subject continues running between the two lines, turning when signaled 

by the recorded beeps. After about one minute, a sound indicates an increase in 

speed, and the beeps will be closer together. This continues each minute (level). If 

the line is not reached in time for each beep, the subject must run to the line turn 

and try to catch up with the pace within 2 more ‘beeps’. The test is stopped if the 

subject fails to reach the line (within 2 meters) for two consecutive ends. 

Statistical analysis 

All the analyses were performed by SPSS for Windows release 9.0) variable are 

presented as mean±SD. T test paired data estimated differences between the two 

groups. Differences were significant at p<0.05.

Results

Table 1 shows the main physical characteristics results from Korean players 

compared to Egyptian players and shows that no significant difference (p<0.05) 

was found for these variables.
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Table 1. Physical characteristics for subject groups

Variables Factor
Korean athletes 

(n=19)

Egyptian athletes 

(n=19)
p-value

Physical

Characteristic

AGE (year) 20.3±1.3 19.1±.8 <0.01

Height(cm) 178.6±4.4 177.8±4.4 NS

Body weight (kg) 71.8±9.1 73.5±3.2 NS

Body surface 

area (m2)
1.8±.12 1.8±.06 NS

BMI (Kg/m2) 22.4±2.05 23.2±1.1 NS

Mean±SD, p< 0.01

Figure1. Physical characteristics for subject groups

Table 2 shows the main anthropometrical results from Korean athletes compared 

to Egyptian athletes and shows that no significant difference (p<0.05) was found for 

these variables. However, a significant difference (p<0.01) in calf girth was found.

2009 덴마크 학술대회-프로시딩-책.indb   345 2009-10-08   오전 8:48:20



346 Poster Session

Table 2. Anthropometric measures for subject groups

Factor Variables
Egyptian 

Athletes(n=19)

Korean athletes 

(n=19)
Variables

Anthropometrics

Measure

Leg length(cm) 84.1±3.5 85.4±2.9 NS

Arm length(cm) 66.2±3.5 67.2±3.03 NS

Chest girth (cm) 91.9±5.5 92.9±5.4 NS

Wrist girth (cm) 16.7±.69 17.1±.6 NS

Forearm girth (cm) 26.3±1.4 27.01±1.4 NS

Calf girth (cm) 49.9±12.1 40.2±1.6 <0.01

Mean±SD, p< 0.01

Figure2. Anthropometric measures for subject groups

Table 3 shows the main physical fitness results from Korean athletes compared 

to Egyptian athletes and shows that no significant difference (p<0.05) was found 

for these variables.
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Table 3. Physical fitness for subject groups

Factor Variables
Korean athletes 

(n=19)

Egyptian Athletes 

(n=19)
p-value

Physical

Fitness

Sit & reach  (cm) 14.0±9.6 16.4±6.7 NS

Sergeant jump (cm) 55.7±7.6 55.3±6.6 NS

50 m shuttle run (sec) 16.05±1.1 15.6±1.06 NS

Mean±SD, p< 0.01

Figure3. Physical fitness for subject groups

Table 4 shows the main cardio respiratory function results from Korean athletes 

compared to Egyptian athletes and shows that significant difference (p<0.01) was 

found for these variables. The aerobic power V
.

O2max shows significant difference 

(p<0.01) between Korean athletes (66.0±9.5ml/kg/min) and Egyptian athletes 

(76.5±6.06ml/kg/min). The force expiratory volume FEV1 (L) shows significant 

difference (p<0.01) between Korean athletes (3.9±.73) and Egyptian athletes (4.7

±.44).

The maximum heart rate MAX.HR (b/min) shows significant difference (p< 

.01) between Korean athletes (135.9±4.5) and Egyptian athletes (131.6±3.2). The 

significant difference between groups related to the different methods of training 

between the two teams.
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Table 4. Cardio respiratory function for subject groups

Factor Variables
Korean athletes 

(n=19)

Egyptian Athletes 

(n=19)
p-value

Cardio

Respiratory

Function

V
.

O2max (ml/kg/min) 66.0±9.5 76.5±6.06 <0.01

FVC (L) 4.8±.57 5.8±.52 <0.01

FEV1 (L) 3.9±.73 4.7±.44 <0.01

FEV1/FVC (%) 80.4±11.6 84.4±6.8 NS

FEF 25-75 (L) 4.06±1.2 4.9±.69 <0.05

PEF (L) 7.1±2.5 7.1±.42 NS

MVV (L) 162.1±20.08 199.2±11.01 <0.01

MAX.HR (b/min) 135.9±4.5 131.6±3.2 <0.01

Mean±SD, p< 0.01

Discussion

To our knowledge, this is the first study undertaken to investigate anthropometric 

variables, physical fitness, and cardio respiratory function in Elite Korean athletes 

versus Egyptian athletes. Despite there being no difference between the two 

Figure4. Cardio respiratory function for subject group
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groups in physical characteristics, it is important to note that the two groups have 

a lean body mass. This result supports the assumption that martial arts athletes try 

to maximize lean body mass and minimize fat mass for a given weight category 

(Callister et al., 1991; Thomas et al., 1989).   As shown in the results, there was no 

significant difference between subjects in leg length, arm length, chest girth, wrist 

girth, and forearm girth. This may be due to the nature of Taekwondo as a weight 

class sport. However, it must be emphasized here that the Korean athletes were 0.8 

cm taller than the Egyptian athletes, but the Egyptian athletes has 1.3 cm longer 

lower extremities. Since Taekwondo is a combat sport in which leg techniques 

are predominant, longer lower extremities may be advantageous for better 

performance.

Calf girth was significantly higher in Korean athletes than Egyptian athletes 

this may confirm the results of Sergeant Jump test. One more explanation for the 

significance difference in calf girth might be due to the racial characteristics of 

each country. Kules (1996) established that body weight, the circumference of the 

extremities, skin folds on the upper arm and back and height were identified as 

important determinants of performance.

There was no significant difference between subjects in physical fitness tests: sit 

& reach, Sergeant Jump, and 50 m shuttle run this might be due to the high level 

of training in elites and usually they achieve plateau in different parameters of 

physical fitness.

As previously mentioned, the differences in cardio respiratory function tests 

between the two groups of Taekwondo athletes were statistically significant 

(p<0.01).  There were significant differences for the aerobic power  V
.

O2max 

(p<0.01) between Korean athletes (66.0±9.5ml/kg/min) and Egyptian athletes (76.5

±6.06ml/kg/min), maximum heart rate maxHR (b/min) (p<0.01) Korean athletes 

(135.9±4.5) and Egyptian athletes (131.6±3.2), force expiratory volume FEV1 (L) 

(p<0.01), force vital capacity FVC (L)  (p<0.01), maximum voluntary ventilation MVV 

(L) (p < 0.01), and forced expiratory flow FEF 25-75 (L) (p<0.05).These finding differ 

from some previous study, Heller et al., (1998) found that the maximum oxygen 

consumption volume was 57.0 ml/kg/min in Spanish international Taekwondo 

athletes and 53.8 ml/kg/min in Czech international athletes. 

The aerobic power  V
.

O2max for Egyptian athletes (76.5±6.06ml/kg/min) is 

very high when we compare it with Korean athletes (66.0±9.5ml/kg/min) or with 

international Taekwondo athletes. This may be related to the racial characteristics 
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and to the training emphasis of each country. We still need to illuminate the 

existence of any direct advantage from higher oxygen uptake ability to the 

conclusive performance in Taekwondo competition.

Lung volumes tests were significantly higher in Egyptian athletes than Korean 

athletes this clearly shows the ability of mechanical factors like elastic recoil of 

lungs and conductive properties of larger airways.

The results shows that the Egyptian athletes are improved in pulmonary function 

compared with Korean athletes, that mean the respiratory muscle of the Egyptian 

athletes is more strength and able to provide the necessary ventilation to meet the 

need of the body, so increased muscle activity by conditioning may enhance the 

diaphragm contraction while affecting both abdominal and respiratory muscles 

activity (Abouzeid Magdy, 2009).

This study shows that there was no significant difference between two elite 

Taekwondo athletes groups in physical characteristics, anthropometric variables, 

and physical fitness. This may be due to the high level of training in elites and the 

nature of Taekwondo as a combat sport which based on weight category. However, 

there was a significant difference in cardio respiratory function between the two 

groups. 

Conclusions

We can conclude that elite Taekwondo athletes need remarkable anthropometric, 

high physical fitness, and high cardio respiratory function. Also, they should have 

good reaction time to attack and counter attack their opponent in the right timing. 

The results show that the Egyptian Taekwondo athletes have higher aerobic 

power, and indicate that there are no significant differences in anthropometric and 

physical fitness variables. 

There is a critical need to better understand how physical training may shape 

cardiopulmonary response in different nation elite athletes. The results indicate that 

following training program the cardiopulmonary values increased and improved 

this is related to the attractive methods of training for the athletes. The methods 

of training play an important part in improving press control and cardiopulmonary 

fitness, by holding the press and breathing out that improve respiratory function 

during Taekwondo training that increasing work which in combination with  the 

rhythmic breathing, so Taekwondo training program strength respiratory muscles 
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and enhances respiration. This positive cardio pulmonary adaptation effect, 

suggest that press Taekwondo exercise can be considered as a useful activity for 

improving general health and fitness in Taekwondo athletes. 

Specific recommendation for future research regarding the impact of regular 

Taekwondo training on the health and quality of life of children and adults. Further 

studies are needed to establish relationships between anthropometric variables, 

physical fitness, cardio respiratory function, and training emphasis in elite. An 

important component of this process is to establish currant physical activity level 

of Taekwondo athletes in Egypt, Korea and other nations.
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