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Analysis of thrust movement and
factors affecting competitive ability in artistic swimming

Ou Muro™*! 2, Kaho Matsuzaki*?, Hirofumi Jigami*? ?

Abstract: Artistic swimming (AS) is an event that is scored based on acrobatic lift movement in
addition to underwater artistry and synchronization. One of the basic elements of AS called thrust is the
skill of raising the legs and pelvis high above the surface of the water quickly. This thrust movement
consists of the pike posture underwater, floating using buoyancy, movement in a segmental extension
of the pelvis and trunk (unroll), scouring the water with the hands, and elevation the legs high on the
water surface. However, the optimal teaching method and necessary physical function have not been
elucidated to date. In this study, we aimed to analyze the factors affecting the height of the thrust
movement. We also aimed to assess the physical factors that affect movement. Thrust movement
requires the spine and hip joint flexibility, and unrolling speed. However, these objective numerical
quantifications have not been elucidated owing to the technical problems of performing three-
dimensional motion analysis and electromyographic measurements in water. This study revealed that
the athletes who had high skills of AS show high thrust height, and the maximum pelvic angular
velocity was the most important factor affecting the height of the thrust movement. In addition, it was
suggested that to increase the maximum rotational angular velocity of the pelvis, it is important not to
extend the hip joint using the gluteus maximus but to extend the trunk segmentally using the erector
spinae muscles.
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