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Movement coordination in squatting

Yoshiyuki Tagami
Tohoku Bunka Gakuen University

Abstract

The purpose of this study is to clarify the movement coordination for squatting in terms of joint
angles, trajectory of the center of gravity (COG) and muscle moments. Six adult males participated
in this study. Subjects performed squatting from standing position (sit), hold keeping the position
still, and then standing up (up) to the start position. Subject performed this task under three
different speed conditions (fast, normal and slow). Positions of the joints were measured by using a
3-D motion analysis system. The floor reaction force was recorded simultaneously. Flexion angles
and muscle moments of the hip and the knee, and the trajectory of COG in the sagittal plane were
calculated.

Flexion angle of the hip varied parallel to flexion angle of the knee. This relationship was kept
invariant the regard less of speed conditions and the sit-up phase of squatting. The COG moved
vertically regardless of the speed phase conditions. Displacement in the anteroposterior direction
and variability of the trajectories were small. Although a consistent pattern of muscle moments of
the hip and the knee were observed, the relations between both moments were variable from trial
to trial.

It was suggested that the coordination pattern of joint movements were determined
unambiguously so as to reduce the variability in the trajectory of COG in order to maintain balance.
These results supported the idea of Bernstein, that is, the coordination of a movement is the

process of mastering redundant degrees of freedom of the moving organ.

[Key word]l squatting, coordination, joint angle, center of gravity
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