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Canoe polo player has to sit inside the boat instead
of standing to perform all shooting skills. This
unique throwing position may have impact on the
kinetic chain transferring from upper body to the
lower body during overarm throwing, so to the
movement of leg driving. The overarm throwing motions
in canoe polo are quite different from other sports,
but only few studies focused on the kinematic changes
during overarm throwing by sitting. Purpose: The
purpose of this study was to compare the differences
during overarm throwing between sitting position
especially designed for canoe polo and normal
standing position, and to analyze the overarm
throwing motion characteristic especially on

the ~ sitting’ position in canoe polo. Method:
Fifteen national team canoe polo players were
involved in this study. The VICON motion analysis
system was used to measure the overarm throw motion
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variations in the sitting position and normal
standing position. The difference between two
throwing position variables was tested by using a
paired t test. Results: During throwing, the sitting
position showed a greater maximum shoulder horizontal
adduction angular velocity and significantly lesser
angular velocity in maximum upper torso rotation,
maximum pelvis rotation, maximum forward trunk tilt
and maximum left trunk tilt. The lower extremities
movement patterns were different from two throwing
positions. At the instant of ball release, the
sitting position had a significantly greater shoulder
horizontal adduction angle, lesser angles in shoulder
abduction and shoulder external rotation. A backward
trunk tilt at the instant of ball release was also
found only in sitting position. No significant
differences were observed in ball velocity between
two throwing positions. Conclusion: All results found
many body segmental movement patterns were changed to
fit the sitting position on canoe polo overarm throw.
During throwing, the trunk was in a backward tilt,
players also exhibited an extension-flexion pattern
for right leg, a flexion-extension pattern for left
leg and greater shoulder horizontal adduction angles
at the instant of ball release were characteristics
of canoe polo overarm throw.

upper extremities, lower extremities, throw.
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Abstract

Canoe polo player has to sit inside the boat instead of standing to perform all shooting skills.
This unique throwing position may have impact on the kinetic chain transferring from upper body
to the lower body during overarm throwing, so to the movement of leg driving. The overarm
throwing motions in canoe polo are quite different from other sports, but only few studies focused
on the kinematic changes during overarm throwing by sitting. Purpose: The purpose of this study
was to compare the differences during overarm throwing between sitting position especially
designed for canoe polo and normal standing position, and to analyze the overarm throwing motion
characteristic especially on the “sitting” position in canoe polo. Method: Fifteen national team
canoe polo players were involved in this study. The VICON motion analysis system was used to
measure the overarm throw motion variations in the sitting position and normal standing position.
The difference between two throwing position variables was tested by using a paired t test. Results:
During throwing, the sitting position showed a greater maximum shoulder horizontal adduction
angular velocity and significantly lesser angular velocity in maximum upper torso rotation,
maximum pelvis rotation, maximum forward trunk tilt and maximum left trunk tilt. The lower
extremities movement patterns were different from two throwing positions. At the instant of ball
release, the sitting position had a significantly greater shoulder horizontal adduction angle, lesser
angles in shoulder abduction and shoulder external rotation. A backward trunk tilt at the instant of
ball release was also found only in sitting position. No significant differences were observed in ball
velocity between two throwing positions. Conclusion: All results found many body segmental
movement patterns were changed to fit the sitting position on canoe polo overarm throw. During
throwing, the trunk was in a backward tilt, players also exhibited an extension-flexion pattern for
right leg, a flexion-extension pattern for left leg and greater shoulder horizontal adduction angles at

the instant of ball release were characteristics of canoe polo overarm throw.

Keywords: upper extremities, lower extremities, throw.
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