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[T Proper performance of Dachi in karate as a basic technique has a direct impact on the perfor-
mance of other techniques. The aim of the present is to compare the maximum angular velocities of the
hip, knee and ankle joints under different Zenkutsu-dachi movement patterns in karate athletes.
WIETGEEE Participants were 12 male karate athletes height= 175%5.5 cm; weight=75+5.5 kg, age=25+5.5
years, history=812.5 years). A three-dimensional motion analyzer with six synchronized infrared cameras at
a video recording speed of 200 frames per second was used, and recordings were analyzed in Cortex 2.5.0
software. Zenkutsu-dachi forward movement was performed in six different patterns. The normality of the
data distribution was confirmed by Shapiro-Wilk test. To test the study hypotheses, repeated measures
ANOVA and Bonferroni post hoc test were used in SPSS V. 25 considering the significant level of P<0.05.
G There was a significant difference between movement patterns 3 and 4 and between patterns 5
and 6 in the hip joint (P<0.05), while no significant difference in the knee and ankle joints was reported.
Each of the Zenkutsu-dachi movement patterns could change the position and range of motion of the hip
joint and iliopsoas muscles.

By bringing the front leg more forward and bending the back leg slightly, the involved limbs
and muscles can be in optimal state and creates greater angular velocity in the hip joint.
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Extended Abstract on the front leg and the rear leg backward and flat with heel

on the ground. The front and rear legs have a 30-degree
outward rotation, and the transverse distance of the legs is
equal to the width of the shoulders [3].

1. Introduction

arate means fighting with empty hands
(Kara meaning empty, and te meaning
hand) and includes kicking, hitting and
blocking techniques without using a weap-
on [4]. Dachi is a different form of stand-
ing in karate, which is responsible for creating power, flex-

This movement is performed in a few seconds. This speed
includes parameters such as reaction time, selection of ap-
propriate response, start of the movements or performing
the techniques [1]. Lotfian et al. [3] and Khanzadeh et al.
[7] have conducted studies on the Zenkutsu-Dachi tech-

ibility, movement, as well as the performing the techniques
correctly in different positions [1]. Zenkutsu-Dachi is a
form of standing with one leg forward putting more weight
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and ankle joints work together in a forward movement as
a chain of motion. The motion axis of these joints is the
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frontal axis and their motion plane is the sagittal plane. The
pattern of Zenkutsu-Dachi movement is bringing the back
foot forward which shows the hip joint flexion. This pattern
is similar to walking or running. Methods

2. Methods

In this study, 12 male karate athletes (height= 17545 cm;
weight=75+5 kg, age=25+5 years, history=8+2 years), who
had at least 5 years of membership in the national team and
had no injuries and or any specific disease in the lower ex-
tremity, were participated. A 3-D motion analyzer with 6
synchronized infrared cameras and a video recording speed
of 200 frames per second, and cortex 2.5.0 software were
used to analyze the recordings. Athletes performed the
warm-up session (8) and then performed the Zenkutsu-Da-
chi movement in 6 positions, all of which were compared to
their normal position. The three patterns (1=standard width
and length, 2= slightly wider but standard length, 3= more
leg forward, $tandard width) were implemented in two
modes: bent rear knee and straight rear knee. In the testing
process, each subject had 3 attempts, and the selection cri-
terion was the maximum linear velocity of the ankle marker
along the x-axis. The analysis was performed on the right
foot, which was the superior foot, and the cameras were ar-
ranged in a semicircular arc at the right side of the subject.
We used 5 markers that had the property of reflecting light
placed in the areas of anterior superior iliac spine, great tro-
chanter, lateral femoral condyle, external ankle, and big toe.
The study parameters were maximum angular velocities
of the hip, knee and ankle joints and linear velocity of the
ankle. After confirmation of the normality of data distribu-
tion by Shapiro-Wilk test, repeated measures ANOVA and
Bonferroni post hoc test in SPSS V.25 were used to test the
research hypotheses at a significance level of P<(.05.
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3. Results

According to the results of repeated measures ANOVA
(P=10.004 and F = 5.204), there was a significant difference
between Zenkutsu-Dachi movement patterns only in the hip
joint. Using the Bonferroni post hoc test, the differences in
the maximum angular velocity of the hip joint between dif-
ferent Zenkutsu-Dachi movement patterns were also report-
ed. The difference was significant between patterns 3 and 4
(mean difference=69.72, and p=0.006) and between patterns
4 and 5 (mean difference=-41.54, p=0.03). Table 1 shows
that pattern No. 3 had the highest angular velocity in the hip
joint, while pattern No. 4 had the lowest angular velocity.

4. Conclusion

Dachi is the most important technique in karate [1]. The
most important Dachi is Zenkutsu-Dachi. The knee and an-
kle joints work together in a forward movement as a chain
of motion. The motion axis of these joints is the frontal
axis and their motion plane is the sagittal plane. The pat-
tern of Zenkutsu-Dachi movement is bringing the back foot
forward which shows the hip joint flexion. This pattern is
similar to walking or running. The main flexor muscle of
the foot is iliopsoas muscle [9], and plays a role in swinging
the foot forward when walking or running [10]. Therefore,
considering the similarity of the movement pattern in this
technique with the that of walking and running, it can be
said that the hip joint and psoas muscles are the main and
most important factors for performing the forward move-
ment of Zenkutsu-Dachi. Hence, the performance of this
technique can be improved if positive changes be made in
the position and range of motion of the hip joint and ilio-
psoas muscles. In the third movement pattern with more leg
forward, more stretching was created in the iliopsoas mus-
cle which increased the elastic energy and produced more
kinetic energy when released. This technique is in a closed

Table 1. Results for ranking Zenkutsu-Dachi movement patterns based on the mean angular velocity

Movement Patterns Mean1SD Rank
Pattern 1 267.64+100.60 2
Pattern 2 262.61+78.49 3
Pattern 3 277.85+72.60 1
Pattern 4 208.13+65.67 6
Pattern 5 249.68+72.43 4
Pattern 6 227.74£78.01 5
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chain, where the moving head of the iliopsoas muscle at-
taches to the femur near the hip joint support and the lower
limb and creates a lever. Therefore, with less force, more
displacement in the range of motion of the hip joint occurs,
which shows the importance of this joints and the iliopsoas
muscle. Bending the knee shortens the torque arm, which
increases the angular velocity of the hip joint and the speed
of the foot swing while performing this technique.
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