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A Meta-analysis of Knee Biomechanical Parameters Associated with ACL Injuries: Sin-

gle— and Combined Training

MENG Wenkang, LIU Peiyang, HAO Ying
(Northwest Normal University, School of Physical Education, Lanzhou Gansu, 730070)
Abstract: Objective To conduct a systematic review of the effects of exercise training on knee biomechanical parameters associated with
anterior cruciate ligament injuries in healthy adults who regularly exercise. Methods Databases including CNKI, Wanfang, PubMed
and Web of Science were searched to identify relevant randomised controlled trials. Meta—analyses were conducted using STATA 15.1
and RevMan 5.4 software, with subgroups defined by training type as single—modality training and comprehensive training. A total of
17 studies involving 248 participants were included. Results Exercise training significantly increased the knee flexion angle at ground
contact (MD=5.96, p<0.01) and the peak knee flexion angle (MD=2.51, p<0.01), and significantly reduced the knee varus angle at
ground contact (MD=-0.64, p<0.01) and the peak knee varus angle( MD=-1.20, p<0.01) ; however, the improvements in knee varus
moment( SMD=-0.24, p=0.08) and vertical ground reaction force(SMD=-0.25, p=0.06) did not reach statistical significance. Subgroup
analysis revealed no significant differences between single—modality and combined training in the intervention effects across all mea-
sures. Conclusion Exercise training can effectively improve knee kinematic parameters associated with anterior cruciate ligament in-
jury, but its effects on dynamic parameters are limited; both types of training can serve as effective means of preventing anterior cruci-
ate ligament injury in healthy adults.

Keywords: anterior cruciate ligament injury; exercise training; injury prevention; biomechanics; meta—analysis
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