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Gender differences in lower extremity loading and
stiffness during drop landing in elementary school
students

Shi-Yi Wang', Heng-Yi Liang’, and Li-I Wang’

" Physical Education Office, National Chengchi University,

% Gao-Shi Elementary School,

3 Department of Physical Education and Kinesiology, National Dong Hwa University

Abstract

Purpose: The purpose of this study was to examine whether gender differences
exist in lower extremity landing movement and vertical stiffness during the drop
landing task. Methods: Eleven male and ten female elementary school students with
no history of lower extremity injury performed a 40-cm drop landing. One MegaSpeed
camera (120 Hz) synchronized with an AMTI force plate (1200 Hz) were used to
collect the kinematics and kinetics data. Leg vertical stiffness was calculated by using
a spring-mass model. An independent t-test was used for statistical analyses (p < .05).
Results: Male students landed with greater knee angle at initial foot contact than
female students. In addition, male students exhibited greater maximum ground reaction
force, passive impulse, loading rates and vertical stiffness, and time to peak force was
earlier than female students. Conclusion: Male elementary school students may have a
higher risk of injury in lower extremity during drop landing due to their straight knee
position and higher leg vertical stiffness.

Key words: ground reaction force, loading rate, passive impulse, injury



