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Effects of postural control with a double-spiral elastomeric strap for
ACL injury prevention during landing: Comparison of single spiral
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(Abstract) The single-spiral elastomeric strap, developed for anterior cruciate ligament (ACL) injury prevention,
effectively reduces knee-in during single-leg landing. However, it can diminish the desirable trunk and lower leg
forward-tilt necessary for safe landing.

This study aimed to compare the effects on landing-posture control between a newly developed double-spiral
elastomeric strap and single-spiral strap.

Twenty-two female university students who exhibited knee-in performed single-leg landings from a 30-cm plat-
form under three conditions; single-spiral strap, double-spiral strap, and no strap. A three-dimensional motion-
analysis system and force plates were used to measure and compare variables, including the trunk forward-tilt an-
gle, hip/knee angles, lower leg forward-tilt angle, and knee valgus moment.

Both strap types resulted in greater hip abduction and smaller hip internal-rotation and knee-valgus angles com-
pared with the no-strap condition; the knee valgus moment significantly reduced after landing. Although the
single-spiral strap decreased hip and knee flexion and reduced forward-tilt, the double-spiral strap increased these
variables across all landing phases.

Therefore, the double-spiral strap successfully suppressed dynamic knee valgus and knee valgus moments
while promoting lower limb flexion and forward-tilt posture, which are essential for safe landing.
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