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[Purposel

This study aimed to compare and examine the normal race walking motion and race walking motion with
both arms fixed by three-dimensional analysis and clarify the effect of arm swing on the race walking motion
kinetically.

[Methods]

The participants were seven male race walkers (age; 20.71+£2.06 years, height; 171.23+4.39 cm, weight; 56.41+
4.11 kg). The participants performed maximal efforts in normal race walking (normal arm) and race walking
with both arms fixed (fixed arm) on an indoor track with a force plate. Positional data of body analysis points
were acquired using an optical motion capture system (VICON MX, Oxford) with infrared cameras.

[Results]

Compared to the normal race walking motion, walking speed and stride length significantly decreased in the
bilateral arm fixation condition. Additionally, the hip joint angle and maximum hip rotation angle during
support leg ground contact decreased, while the maximum shoulder rotation angle, maximum vertical hip
control angle, height of body’s center of gravity at ground release, and maximum vertical ground reaction
force significantly increased. In the bilateral arm immobilization condition, as the walking speed decreased,
the participants tended to increase their walking speed by inducing compensatory movements that would
make race walking similar to running.

[Conclusion]

Arm swing in race walking increases stride length and gait speed through increased rotation of the body’s
lower part. It contributes to maintaining the body’s center of gravity low and reducing ground impact,
suggesting that it is effective in achieving high athletic performance and acquiring walking behavior based on
competition rules.



