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Identification of potential risk for non-contact anterior cruciate ligament
injury based on postural strategy during single-leg landing
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Identification of potential risk for non-contact anterior cruciate ligament
injury based on postural strategy during single-leg landing
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(Abstract] To identify the potential risk of non-contact anterior cruciate ligament (ACL) injury, we conducted a
single-leg landing experiment and compared dynamic balance indices, e.g., 1) shock attenuation index, which quan-
tifies leg stiffness regulation of the landing impact, and 2) center of pressure trajectory length, which represents
postural sway amount, between 6 ACL-injured and 16 non-injured female athletes. These indices were all calcu-
lated from the ground reaction force (GRF) data measured before sustaining ACL injury, assuming that the pos-
tural characteristics of the 6 ACL-injured subjects were innate. Interestingly, the shock attenuation index of ACL-
injured athletes was distributed into either high or low values, while the index of non-injured athletes distributed
in the middle. Linear discrimination analysis distinguished ACL-injured athletes from non-injured athletes with a
9.36% error rate in the high leg stiffness group and with a 25.6% error rate in the low leg stiffness group, respec-
tively, suggesting that the population with too rigid or too fragile stiffness regulation may be at risk of ACL injury.
The amount of postural sway, quantified by the center of pressure trajectory length, was significantly smaller in
the ACL-injured athletes than the non-injured athletes. This suggested that restricted postural sway, which may
limit flexible postural control, could also be a potential risk for ACL injury.
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