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Study of Sex-related Differences in Dynamic Postural Balance
Ability Following Single-leg Drop Landing

Kazuya YOSHIDA Fumiko TSUKUDA

Abstract

This study aimed to examine sex-related differences in postural balance ability following a
single-leg drop landing action. These results will be used as basic data for predicting the onset
of anterior cruciate ligament (ACL) injury in male athletes in the future.

The subjects were 109 individuals (88 male and 21 female) , who performed a single-leg drop
landing from a platform located at a height of 20 cm. After landing, they assumed a stable
posture for 8 seconds. The ground reaction force on landing was measured using a sampling
frequency of 1000 Hz. The measured data include the distance travelled by the center of
pressure (COP) and the value of the vertical component of the ground reaction force after
landing. The distance travelled from 20-msecs to 5 seconds during the movement of the COP
was used as the COP locus length. For the vertical component of the ground reaction force,
the maximum value and timing of onset of the maximum value were used. In the statistical
analysis, the unpaired t test was used for the comparison by sex. For the COP locus length
and ground reaction force, the relationship was investigated using the product-moment
correlation coefficient.

The results showed that males had significantly higher 20- to 200-msecs COP locus length
and maximum ground reaction force values than females. A significant correlation was found
between the 20- to 200-ms COP locus length and the vertical component of the ground reaction
force. In the future, ACL injuries in male athletes must be examined prospectively, and the
risk of onset must be investigated.
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