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Effects of Various Acceleration Methods on Knee Joint Loading During the Execution of
Lateral Sidestep Movements: Based One—dimensional Statistical Parametric Mapping was
Employed to Analyze
CHEN Hao, MA Rui
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Abstract; Objective This study aims to investigate the impact of different acceleration methods on knee joint load during lateral sidestep
movements initiated by a free fall, providing biomechanical evidence for the reduction and prevention of anterior cruciate ligament
(ACL) injuries. Methods Running lateral sidestep (RLS) and landing lateral sidestep (LLS) were analyzed. The study applied statis-
tical parametric mapping (SPM) to examine the effects of different acceleration methods on knee joint load during the ground contact
phase of lateral sidestep movements in the right 90° direction. Results Except for the vertical movement of the body’s center of mass,
significant differences in one—dimensional continuous parameters were observed in the first 21.38% of the ground contact phase. At
the moment of ground contact, the body’s center of mass in LLS was located anterior to the center of pressure (COP), and no signifi-
cant fluctuations in the center of mass were observed. LLS exhibited significantly higher knee flexion torque, vertical joint force,
three—dimensional ground reaction force (GRF), and vertical load rate compared to RLS. LLS also demonstrated significantly higher
knee valgus and internal rotation torque. Conclusion Signals of knee joint injury in LLS appear earlier, and the knee joint bears
higher vertical loads. Under the condition of proximal tibial anterior shear force, the higher knee valgus and internal rotation torque in

LLS result in greater ACL tension load, indicating an increased risk of ACL injury.
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x1 = xlsread(“1.xlsx”, “Sheetl”);

yl = xlsread(“1.xlsx", “Sheet2”);

x2 = xlsread(2.xlsx”, “Sheetl”);

y2 = xlsread (2.xlsx”, ‘Sheet2”);

[~, p_value] = ttest2(yl, y2);

figure;

plot(x1, yl, —ok”);

hold on;

plot(x2, y2, —or’);

xlabel ("X %1 ) ;

ylabel (°Y % ) ;

title(“ @ H )

grid on;

legend (B4 17, B4 2, ‘Location”, North-
West’) ;

text(0.5, max([max(yl), max(y2)]), [p-value = *, num2str

(p_value)], ‘HorizontalAlignment”, ‘center’, “VerticalAlign-
ment”, “top”, FontSize”, 12, “Color’, Ted’);

end.
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