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The Effects of Landing Height and Distance on Knee Injury Mechanism
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ABSTRACT

Various jumping and landing motions are shown during sports event. But most previous studies have not considered landing height
and distance simultaneously. The purpose of this study was to identify the effects of landing height and distance on knee injury
mechanism. Fourteen male(age: 28.86+1.99 yrs, height: 177.00+4.69 cm, weight: 76.50+6.41 kg) participated in this study. The subjects
attempted drop landing task onto the ground from 30cm to 45cm heights and to 20cm to 40cm distances. The results were as
follows. First, higher drop landing height and longer distance showed greater degree of maximal knee flexion and valgus. Second,
higher drop landing height and longer distance showed greater maximal knee extension moment and varus moment. Third, higher drop
landing height and longer distance showed larger maximal knee absorption power. Lastly, higher drop landing height showed increased
Peak GRF. Landing height was more related to the cause of injury, which was indicated by increased maximal knee extension
moment, peak GRF and maximal knee absorption power. Landing distance was also associated with increased knee valgus moment
and absorption power during landing. These results suggest that landing height and distance may be the cause of injury.
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Takeda, Xerogeans, Liversay, Fu & Woo, 1994).
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Figure 1. Jump box & Force plate form condition
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o} FeALE Qe ACE UBRITHF=127, =727). 3%
o7} 718 ZA-HF=100.152, =0000%} A7t 71 A¢
(F=61.677, =000)°ll= At FE=F70] 713 2102 e
3 FeAE-E gl 20E YERITHF=2231, p.05).

19 Aol ME 75 Bl $4Y

Table 1. Knee movement
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000), AZIZ+e] 2}o|(F=3.827, ;=072 9} e
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Knee flexion(+)/extension(-) angle

Knee varus(+)/valgus(-) angle

height  distance Mean SD F Mean SD F
30 2 1199 48 height 2212 2z 34 height 63,620+
30 40 1094 389 248 313
IC 45 2 1239 3.8 higll;n*glﬂl - 2501 8% 335 hi;;“ﬁm it i
45 40 11.89 420 agntie : 132 372 cgntie :
30 0 B0 471 et 265 EE hoiht o 108+
30 0 28 58 70 368
PVORE s 20 48 499 heiglﬁxn*glglngm gt 132 3y heiglﬁtn*glglngm e
45 0 B 50 ‘ 108 381 ‘
" R height 100.152%+ P height 316
MKF : ' length 616774 : : length 804
4 200 TL12 1006 Mength 2231 ST ehlength 3,687
45 0 7% 1064 : 0 9 :

*p<05, **p<01, ***p<.001, IC : initial contact, PVGRF : peak vertical ground reaction force, MKF : maximum knee flexion

Table 2. Knee moment

(unit: Niykg)
Knee flexion(+)/extension(-) moment Knee varus(+)/valgus(-) moment

height  distance ~ Mean D F Mean D F
30 2 265 4l height 218,089+ 159 3 height 58.265%++
30 40 28 8 1.80 3

length 25.003%#+ length 15.826%*

a0 308 B cightlengh 462 L7 38 height*length 229
45 40 32 49 : 1.96 34 :

p< 01, **p<, 001

Table 3. Knee absorption power & VGRF
Knee absorption power(Watt) VGRF(BW)

height  distance Mean D F Mean SD F
020 290 335 height 558,920+ 342 49 height 210826++*
30 40 2869 49 lonih R 357 54 lonih L7
g 20 3352 42 peighttlength 1.829 417 1 height*length 800
45 40 37.99 565 : 440 & ngt :

#ipe 001
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Figure 2. Knee flexion/extension angle
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Figure 4. Knee flexion/extension moment
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WA F-2 Yl HES AWE Az} o7} Z71e
74-$-(F=58.265, p=.000)¢t A2)7} S7Ve 73-H-F=15.826, p=.002)
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(unit: Nmykg)
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Figure 5. Knee valgus/varus moment
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Figure 6. Knee generation/absorption power
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