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SUMMARY 
Kicking skill and ability was the main factor in taekwondo. 
Therefore, the knee joint becomes very important in kicking 
movement. Through the isokinetic testing, we could evaluate 
muscle strength, peak torque when joint movement and the 
strength ratio of agonist and antagonist. The purpose of this 
study was to investigate the relationship between H/Q ratio 
and roundhouse kicking performance in elite Taekwondo 
athletes. The subjects of this study were 14 elite male 
taekwondo athletes. The isokinetic evaluation was 6 maximal 
repetitions at 180, 300, 330, 360°/sec. And roundhouse 
kicking performance was capture 5 trial by Motion Analysis 
System (200Hz). The results of our study were: 1) The H/Q 
ratio of all isokinetic evaluation condition were 0.46 to 0.49. 2) 
The H/Q ratio which performed at 330 and 360°/sec had 
significant related with knee angular velocity when kicking. 
Because athletes perform the roundhouse kicking must 
quickness and powerful. Therefore, the higher velocities of 
isokinetic evaluation have relationship with roundhouse 
kicking performance. 
 
 
INTRODUCTION 
The pre-season training of Taekwondo athletes in Taiwan 
almost focus on kicking technique. Although increase the 
sports specific skill is important, but we must to respect for 
muscle strength and conditioning. The strength of extensor 
and flexor of knee joint were more important in kicking 
movement. Because nowadays Taekwondo kicking ability was 
tend to successive attack. Furthermore, the medical researches 
indicate that the knee strength training would prevention the 
knee injury in kicking and/or non-kicking legs. Therefore, the 
Taekwondo athletes have balance muscle strength that is one 
of factors to performance promotion and injury prevention 
[4,5]. 
 
The Taekwondo kicking skill must combine motion speed and 
power. The purpose of this study was to investigate the 
relationship between hamstring, quadriceps isokinetic 
evaluation performance and roundhouse kicking performance 
in elite Taekwondo athletes. 
 
 
METHODS 
14 elite male Taekwondo athletes subjects were enrolled into 
the study (Table 1). Subjects were excluded if they had history 
of lower extremity and/or spine injury in near half year. This 
study was approved by the local ethic committee. 
 
A Biodex Pro isokinetic dynamometer (Biodex Medical 
System, Inc, Shirley, NY) was used for the isokinetic 
evaluation. Before testing a 5-min warm-up was performed. 
Positioning was reference the method of Slocker de Arce [4]. 

Isokinetic testing at 180, 300, 330 and 360°/sec were used for 
data collection. Six maximal repetitions at each speed were 
used. A one-minute rest period was used between sets for all 
subjects. All testes were performed by roundhouse kicking leg. 
 
The Motion Analysis System (Eagle Cameras; Motion 
Analysis, Inc., Santa Rosa, CA., USA) with 8 infrared rays 
cameras (200Hz) were used for captured the roundhouse 
kicking movement. Before testing a 5-min warm-up was 
performed. Each subject completed 5 hard, full-effort 
roundhouse kicks to a soft and fixed target. The height from 
floor to target bottom was to adjust depend on the navel height 
of each subject. A 30-seconds rest period was used between 
trials for all subjects. All testes were performed by dominate 
kicking leg. The reflect marker were place on both ASIS, PSIS, 
hip, lateral/medial of knee, lateral/medial of ankle, medial of 
1st metatarsal, lateral of 5th metatarsal and top/bottom of target.  
 
Table 1: Age, body, body height of subjects 
 

Age (years) Body Mass (kg) Body Height (cm)
19.2±0.79 177.0±5.1 72.2±7.5 

 
 
RESULTS AND DISCUSSION 
The average torque of knee extensor and flexor in different 
evaluation angular velocity was show in Figure 1. Compared 
with knee flexor torque, knee extensor performed greater 
torque. And subjects in slower evaluation velocity took greater 
torque than faster evaluation velocity. This result was the 
same in extensor and flexor of knee. It is indicate that the 
quadriceps of Taekwondo athletes have more strength. We 
inference that when knee extensor perform a quickly and 
powerful contraction, Taekwondo athletes also perform a 
quickly and powerful kicking movement. But the hamstring 
muscle has smaller torque and it was performed eccentric 
contraction when kicking. Therefore, hamstring muscle has 
high risk about muscle strain.  
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Figure 1: Average torque of knee extensor and flexor 
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The H/Q ratio parameters of different evaluation velocity are 
show in Table 2. In higher evaluation velocity could perform 
grater H/Q ratio. But the value of H/Q ratio in 330°/sec was 
greater than 360°/sec. This result might indicate that the 
extensor and flexor of knee could not suit to contraction at this 
velocity, which the muscle contraction tends to inefficiency. 
Therefore, we suggest that the optimal velocity of isokinetic 
training is 330°/sec to increase the ability of quickly and 
powerful contraction in extensor and flexor of knee. 
 
Table 2: Hamstring/Quadriceps (H/Q) ratio parameters 
 

 180°/sec 300°/sec 330°/sec 360°/sec
H/Q 
ratio 

0.46 
±0.80 

0.47 
±0.12 

0.49 
±0.14 

0.47 
±0.16 

 
In our study the result of H/Q ratio was smaller than other 
research in different sports [1, 2, 3, 5]. It might be cause by the 
agonist muscle (quadriceps) and antagonist (hamstring) in 
roundhouse kicking. Because, the roundhouse kicking is main 
skill in Taekwondo, so a lot of sports specific training was 
focus on knee extensor training. Therefore, the H/Q ratio was 
lower than other sports athletes [1, 2, 3, 5].  
 
The average knee angular velocity of attack leg during 
roundhouse kicking was 965.3 ± 315.8°/sec. The relation 
between H/Q ratio and knee angular velocity during 
roundhouse kicking are show in Table 3. The H/Q ratio which 
performed in 180, 300°/sec was no significant relation with 
knee angular velocity during roundhouse kicking. In addition, 
the H/Q ratio which performed in 330, 360°/sec was 
significant relation with knee angular velocity during 
roundhouse kicking. The results indicate that when knee joint 
is movement in higher angular velocity condition, the knee 
extensor and flexor play a very important role to stability knee 
joint. The knee of attack leg must perform quick and large 
angular displacement during roundhouse kicking. Therefore, 
the Taekwondo athletes of our study that could contraction 
hamstring and quadriceps muscle efficiency in high kicking 
velocity condition.  
 
Table 3: Relationship between H/Q ratio and knee angular 
velocity during kicking 
 

 180°/sec 300°/sec 330°/sec 360°/sec
r value .359 .397 .547* .624* 

* p < 0.05 

 
CONCLUSIONS 
Taekwondo roundhouse kicking was emphasize the quickly 
and powerful ability. Therefore, Taekwondo athletes must 
have suitable muscle strength in knee joint and thigh, 
especially knee flexor (hamstring). In our study the H/Q ratio 
would increase by higher isokinetic evaluation velocity was 
found. It maybe cause by the taekwondo athletes must have 
quickness kick skill, so adaptation the movement in high 
angular velocity. In whole subjects, the H/Q ratio was less 
than 0.7. This indicates that the strength of hamstring muscle 
was more weakness than quadriceps muscle. On the other 
hand, the subjects of this study must increase the knee flexor 
strength to decrease the risk of muscle strain. 
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