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[Purposel
The purpose of this study was to investigate the kinematics characteristics of race
walking to enhance the performance among the Japanese female racewalkers.

[Methods]

Two Japanese national team athletes and two Chinese national team athletes (total: 4
subjects) who participated in the Tokyo Olympic Games Women's 20-km Race Walk event
were recruited(age: 27.75 + 6.25 years old) and (height: 160 + 3cm). This study referred to
experimental methods and data from Chinese athletes from Chinese research papers. The
race pace was set from the 1st lap to the 4t lap, and was recorded in the 400-m athletics
stadium. The recorded video was converted to the actual length by the two-dimensional DLT
method, and the stride length, pitch, vertical instantaneous knee joint scissors angle, angle
between both thighs, ankle joint angle at takeoff, ankle joint angle at landing, and
simultaneous separation of both legs were compared. The ground time was used as an
analysis item. Two-way ANOVA was used to interpret the data.

[Results]

The Chinese racewalkers had significantly longer stride lengths on laps 1 and 4, whereas
Japanese racewalkers showed significantly higher pitches on laps 1 and 4. Motion analysis
showed no significant difference in the angle and time in the both Japanese and Chinese
racewalkers.

[Conclusion]

Japanese racewalkers tended to adjust pitch, while the Chinese racewalkers tended to
adopt larger stride length to increase the speed in racewalking at every advanced stage of
speed. In addition, Japanese racewalkers were less likely to score a penalty (illegal
movement) due to adopted pitch behavior based on the visual judgement from the referee.
However, results of the motion analysis showed that the ankle joint angles at the time of
takeoff in the Japanese racewalkers were larger, which had deteriorated the walking
efficiency causing an increase in the center of the gravitational force. Moreover, the range of
motion of the hip at the takeoff phase was greater in Chinese racewalkers, helping to
increase the stride length and improve racewalking speed. To summarize, it was found that
there is room for improvement to improve walking efficiency while ensuring the stride
length and reducing the ankle joint angle at the time of takeoff for the Japanese racewalkers
to enhance their performance.



