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A study of difference of lower limb joints motion
during sprint between male and female university football players

Yuji TAMURA", Hiroyuki NUNOME", Takahito IGA", Hiroki TOMA”
Hiroshi FUKUSHIMA", Shusei SUGI”

Abstract

The purpose of this study was to clarify the differences in sprint motion between male and female
university football players. Ten male and ten female university football players performed
50m full sprint. Their sprint motions were recorded at 30-40m section using one high-speed
video camera operating at 300Hz. Lower limb joint angles were calculated based on the two-
dimensional coordinates obtained from a motion analysis system.

For the swing leg motion, female group showed significantly larger minimum knee joint angle
than that of male group. For the support leg motion, female group also exhibited significantly
larger maximum hip and knee joint extension angles and ankle plantar flexion angle at toe-off
than those of male counter pair. Furthermore, female group showed significantly longer relative
time duration of the stance phase (stance phase/single step) than that of male group (Female:
58.7£2.3% vs. Male: 55.243.2%). From these findings, it can be suggested that female football
players tend to push the ground longer than male football players using greater lower limb
extension motion than male football players during the stance phase of sprinting. Also six female
football players used heel-strike technique like long distance runners. Excessive lower limb
extension motion seen in these female football players was thought to be due to their foot fall
pattern because the heel-strike technique might limit the range of stretching of muscle-tendon
complex, thereby disturbing the reuse of its elastic component during sprinting.
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Male Female p value
Mean sprint velocity (m/s) 8.80+£0.40  7.08+034 <0.001
Hip joint angle at FS (deg.) 165.6+£8.7  181.3+5.1 <0.001
Minimum hip joint angle (deg.) 101.6+4.6  107.3%£3.7 0.006
Knee joint angle at FS (deg.) 52.0+6.7 72.2+3.8 <0.001
Minimum knee joint angle (deg.) 30.1+8.2 37.843.7 0.014
Ankle joint angle at FS (deg.) 120.14£3.5  114.547.1 n.s.
Minimum ankle joint angle (deg.) 85.245.9 83.7£5.2 n.s.
FS :Initial foot strike of support leg
F2 ZFEEMNCERT D FREBAIAE
Male Female p value
Maximum Hip Joint angle (deg.) 199.5¢6.6  211.643.6 <0.001
Maximum Knee Joint angle (deg.) 156.6+£5.1  171.742.8 <0.001
Ankle Joint angle at TO (deg.) 125.142.8  143.4+6.7 <0.001
TO : Toe-off
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