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Biomechanics of Lower Extremity of Football
Players during Stop Jumping and Cutting Movement
Related to Anterior Cruciate Ligament Injury
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Abstract : Objective: The purposes of this study were to identify the differences in kinematics
and kinetics of lower extremity of football male and female players between cutting and stop
jump tasks,and between genders. In addition, the influences of football training on kinematics
and kinetics of lower extremity in the two athletic tasks were evaluated. Method: College
students regularly participating in football training and no training background of the general
college students are recruited into study. Their biomechanical data of lower extremity during
stop jumping and cutting movement were collected and analyzed. Results and conclusion ; Signif-
icant differences were found in kinematic and kinetic between genders, tasks, and populations.
Compared to male football players, female football players had significantly smaller knee flexion
angle and shorter distance between center of pressure and ankle joint center. Football players
had significantly higher ground reaction forces and knee moment in the cutting task than in the
stop jump task. These results indicate that poor landing techniques may be responsible to the
elevated risk for ACL injury in female football players in comparison to their male counterpart,
and that increased ground reaction forces due to increased movement speed may be responsible
for the elevated risk for ACL injury in football players in comparison to ordinary populations.
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Table 1 Basic Data of Subjects

PR n S (F) & (cm) ¥ (kg)
Gender Age(year) Height Weight
JRHIES) ] % 25 20.8+1.1 176.8+4.9 68.647.2
Soccer player
* 28 21.2+2.6 164.5+5.0 56.2+5.6
EiE kA
RS
Non athletes % 30 22.6%1.9 173.6%5.5 63.94+12.3
* 31 21.64+1.4 164.344.7 54,9£9.1
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Table 2 Biomechanical Characteristics of Lower Extremity at First Peak Ground Reaction Force

3y AR
Cutting Stop-jump
S ES
female male female male

RAIEFH R o & B RAFR 7 (BW) 1.51040. 68  2.13041.05  1.470--0.66*  1.0900. 65"

Soccer player Vertical ground reaction force(BW)
Yo @ K- e RAE R A (BW) a c ab b
Posterior horizontal ground reaction force(BW) 0. 680+0. 27 0. 530+£0. 30 0.740£0. 44 0. 3640. 23
WA /146 (BH « BW) £ 7ab ab 5 5
Knee extention moment (BH « BW) 0.10440. 057 0.07240. 066 0.10540. 081 0. 058+0. 058
s Al J 48 (BH « BW)
Knee adduction moment (BH « BW) 0.02640. 042 0.024740. 040 0.01840. 028 0. 02040, 067
W% M #% A 48 (BH « BW) . c b
Knee internal rotation moment (BH « BW) 0. 005+0. 007 0. 006+0. 005 0. 00340. 005 0. 00240. 009
MR R .fﬁ( ) o —35. 05048, 733 —29, 380+09. 28¢ —44. 520410. 18*>—36. 28+11. 75
Knee flexion angle(®)

o oar o
BRRT RIOPRAC 0.63043. 925 —1.78043.72%  3.27045.04¢ 11745, 48"
Knee ab/adduction angle (°)
BRT S RAC) —3.36026.19°  —2.64043.54 —1.70045.13 —1.670£3. 70"
Knee external angle(®)
JE A s B3R K3 B (cm)
Horizontal distance between center of pressure—11. 20045, 8820 —5,790+4, 22  —7.45046. 32> —5,130+7.25
and center of ankle
F@BA EE ERAEA A (BW) - -
7 & c c a

Non athletes Vertical ground reaction force(BW) 1. 840-£0. 97 2. 080£0. 85 1. 300£0. 65 1.55040. 71
o & K- 6 ) BAE R A (BW) - -
Posterior horizontal ground reaction force(BW) 0. 630£0. 37 0. 48040. 29 0. 50040. 33 0. 500+0. 29
BeAb A 48 (BH « BW) = -
Knee extention moment (BH « BW) 0.06940. 067 0.070%0. 051 0. 05340. 058 0.073%0. 054
W Pl 48 (BH » BW)
Knee adduction moment (BH « BW) 0.02440. 066 0.01540. 037 0.01940. 022 0.01540. 025
W% M #% 48 (BH » BW) . .
Knee internal rotation moment (BH « BW) 0. 004+0. 009 0. 005+0. 006 0. 00010. 007 0. 00240, 004
BXpEAC) —30.210+9. 83 —29.540-7. 59¢ —41. 45014, 09 —39. 0009, 25
Knee flexion angle(®)
MK MMM E A O e  — : a —
Knee ab/adduction angle (°) 0.170+5. 44 2.620+3. 89 3.620+6. 36 1. 270+5. 16

sk sk o

BRRT R RAC) —2.670£3.56¢  —2.99042.74  —1.74044.070 —3.160-3. 18
Knee external angle(®)
JE A s B BRAKFEE (ecm)
Horizontal distance between center of pressure —6.610+5,93* —5,18044.91  —4,490+5.31 —5.100+4. 88

and center of ankle
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