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[Research Background]

Anterior cruciate ligament (ACL) injuries occur frequently in jump-landing maneuvers, and increased ground
reaction forces, decreased knee flexion, and increased valgus and internal rotation have been reported as risks
for ACL injuries. However, the factors leading to increased risk are unclear. We hypothesize that the visual
information may influence ACL injury risk. Visual information is important for motor control during jump
landings, allowing prediction of landing timing and impact. We investigated the effects of visual occlusion on
lower limb biomechanics during single-leg landings.

[Research Description and Results]

Seventeen female college students were recruited for a laboratory study. Participants performed low-intensity
repetitive vertical hopping of single-leg with eyes open (EO) and eyes closed (EC) conditions. A motion capture
system was used to measure jump height, ground reaction force, joint angle, and joint moment. The main
changes due to visual occlusion were: 1) a decrease in hip flexion angle at ground contact (p=0.02), 2) an
increase in Fx (medial-lateral ground reaction force), knee joint valgus angle and internal rotation angle during
the initial phase within 80 ms after ground contact (p<0.05), 3) an increase in Fz (vertical ground reaction
force), and decrease in hip flexion angle and knee flexion angle at peak Fz(p<0.05).

[Academic Significance]

This study demonstrates the importance of studying the factors that increase the risk of knee ACL injury. Visual
occlusion was found to cause significant changes in lower limb biomechanics, including Fz and joint
kinematics, and to increase the risk of knee ACL injury. These findings emphasize the importance of visual
feedback in motor control and may have implications for ACL injury prevention and rehabilitation strategies.
[Social Significance]

Knee ACL injuries are a typical sports injury that affects more than 100,000 people in the U.S. each year and
costs the U.S. government 220 billion yen in medical costs. Various preventive training programs have reduced
IACL injuries, but the rate of decrease has been low in recent years. It is hoped that the results of this study will
lead to a reduction in the number of injuries.
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