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Abstract : Abstract : The purpose of this study was to investigate the effects of gender difference
in injury experience on biomechanical variables of lower extremity during two leg drop landing. 20
male(injury  experience=8, non—injury experience=12) and 20 female(injury experience=11,
non-Injury Experience=9) in their 20’s were selected as subjects. Two-way mixed ANOVA was
performed on the biomechanical variables obtained from the two leg drop landing in a 45cm
height box and post—test was performed with bonferroni adjustment(p <.05). The results of this
study suggest that the group of female who injury experience could induce the reduction of the
peak vertical ground reaction force by increasing the valgus and internal rotation of the knee joint
and flexion and internal rotation of the hip joint. In the INE(injury non-—experienced) female
group, the peak knee flexion angle was the smallest, as well as the flexion of the hip joint and the
external rotation angle, and the peak vertical ground reaction force was the highest. On the other
hand, the INE female group showed high vertical ground reaction force because they did not utilize
the knee and hip joints relatively than the IE(injury experienced) female group, this means that it is
relatively exposed to the risk of injury. Therefore, it was found that gender difference in injury
experience is a factor affecting factors of knee and hip joint movement and peak vertical
GRF(ground reaction force).

Keywords = Two Leg Drop Landing, Gender, Injury Experience, Lower Extremity, Deceleration
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HHZ Aol PSS dAE] Hs) AgoR 0 Adlle TAAZIE 81eR ddE] Q=
EA BARTHOL ool thste] ojdEol EAE 08 BHIEHI GIHH14-16].
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AR T4 B4 flste] AQA
< ol8g 334 A A AA" s Tdf
(MX-motion capture camera, Vicon, UK;
sampling rate: 120 Hz)2 &9 AAI5Hch
FERF AATES SA57] fJste] AEHRIA 0]
2 =59e Auers A AIAF 20 (AMTI
OR6-7, AMTI Inc., Watertown, MA, USA;
sampling rate: 1200Hz)E AX|stct. 2252
= 9ol AAHeR AAF Eo] 45em, 7IE
6lcm, M2 41cme] HtAE At om 2wy

of nA= FTFE EAot=dl FHo] 3t H= #@7)9to] At 20eme A& st
o] 2x= AFIA Feide I kEFHo] 3319 A AR At 98] NLT
Sl sleld olejeh A2 FaA Aol wet (nonlinear transformation) ¥ ARSI OH,
gl Aol 2R et FAY vAEe FF ol2 913 ViconoA Alxat whAjulrs} HzbE
o et ARE ATE &+ S A= 7Hd L—frame?} T-wandS 3] AAstech 3219
= AEFS 3A4Y PP Z2IPY news
1.7(Vicon, UK)= &34 F5stdch. ddstxw
Al ARE A FFE YHOR, AW of
Table 1. Characteristics of subjects
Gender Injury Age(years) Height(cm) Weight(kg)
Experience(n=8) 19.50(1.20) 171.71(5.18) 66.10(9.25)
Male(n=20)
Non-experience(n=12) 20.00(1.76) 174.22(3.60) 71.36(9.08)
Experience(n=11) 20.91(1.22) 159.13(2.82) 60.73(5.28)
Female(n=20)
Non-experience(n=9) 21.78(1.56) 159.22(5.09) 63.06(9.90)
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Fig. 1. Analysis events & phases
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o] 10N oA HHASH= AJH(initial foot contact:
[FO)I} HPFEEZ=(max knee flexion: MKF)
HEe AES 47 oMIER A9 siqnh I8
[FColX MKE7ZHAE 225 (landing  phase) &
2 AAstint.

P 22 T2 A T QA w9 3 24
2z et ZHetd 2252 MX control & MX
net(Vicon, UK)& &l &713stal AFElol A
ZSt & Vicon nexus 1.7(Vicon, UK) =213
o2 AsAHE AAstat. ojuf SlAof FaHgt
HhAl mbA dlo]E &5 fourth—order butterworth
filter(8Hz)= "E] o}glem, ZHEHE dHolg=
fourth—order low—pass butterworth filter(50Hz)
2 FEH & C3d R HAstArk Vicon
nexus T2 HAet ¢RI =] C3d A=E
< Kwon 3d 3.1 S/W(visol Inc, Korea)ollA &
2ot4 dlolee ®Wslela Kwon 3d <A =gl
goz A BEAE AIgHmAXSF: /¢
= Y5 A/ 5 Z 5 2H9 FHE 43
3t & cardan orientation WS ©0]&35le] <l
Td 4L g AEsHar
2 AFA 58 QRlE F F& WEI

X&=(- flexion, +: extension), Y=(+:
adduction, —: abduction), ZZ=(+: internal
rotation, —: external rotation) 18|11 JFHAE
9] X&(+: flexion, -: extension), YZ=(+:
adduction. —: abduction), Z=(+: internal
rotation, —: external rotation)®] 3 =g =

o

gotgonl, 2 NAFEY siic FAE 71F
2 PE ggwEel Aw ghe dvsksrt.
EG AR Wele X Fwold wAE A
g 52 Auaeoz gojstgon, 4FS S
AET dolHt WFAES AAUFHEM
body mass)©.2 LHrol ALY,

2.4, EARN

2 AFe FAA B4 SPSS 22.0 =21
S Z8stgon, I A A | wE A
3 Aol R JYTdel 5sHd g
AR mxlE dFE EAsH] HsiA

Two—way mixed ANOVA(gender X injury
experience) SAWHS AFHESIH ™, bonferroni
adjustmentE &0l AFFHZTS AAGHATHe =
.05).
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2 Ao Folgt dhdAES] T #A] A
£ Hdo] 7HsHYE (Table )9 2o #
Wae] F4 ZxE El A-A 45 g
I7F A @ekom(/~1.938, p=.172), A28
(F21.298,  p=262)7 sl AAF=1156,
p=289)0] FEIE FAZA 2ol IR o
Atk E2 AHeA= Aeag gt v
Forom(£=3.005, p=.092), AE(F=1.213,
p=2718)7 el A-(F=.081, p=777)°] FaT}
T BAZA zole fidith =4 ZFeHdlE A4S
28 gt veA grgtom(££2.190,
p=.148), AWH(F=3.217 p=08D7 Al A
(F=.013, p=910)9] Fazt= FAH o7t ¢l
At

F5 ] W-9d Ztr= El ARCA 4s
28 JZIF vEA] gdgtem(£=2.091,
p=.157), AE(=5.490, p=.025)° w2 Fa}
£ SAF Aoyt FEIFoy A HE
(F=.316, p=578)lA= UerdA] oFskeh o4
[E J280] 94 IE 18R 540z Zo 7
£9 WA ZA=E UESIth(p=.042). E2 AIA

fol Hju <o

p=.010), AE(=6.602, p=.014)°] w2 Faz
o] BAA Aolrt ERIFJOY e AE
(F=1.843, p=.183) Y] st o4 IE
g0 94 [E I5HEY SAdeRE & 789
o) ALE YerAk(p=.002). W-2H 7HsH
A= AsAg FWt UER e (/=7.333,
p=.010), AH(F=4.040 p=.0507 As AH
(F722.082, p=.158)° @2 FaIt= SAH Aol
7h SRIE] 2] oFlet.

55 o Y-olF 3 Zt E1 AlRA
A22Hg B uEhbA] tom(F=.782,
p=.382), AR (=801, p=.377°l W2 Faito]
ztol U] Qhgtovt sl A (F=4.975,
p=.032)°] @2 FAZH Aol= FRI=TE E2
AN e Areag anprh vehugz ggtod
(F=.049, p=.826), AE(F=1.794, p=.189)7} 4
a AR (F=3.137, p=.0859] Fane EAZ I
o7} FRIEA] oottt W95 I sFeHHE
Aezg I dUehA] gt m(#=.074,
p=187), AE(F=5.535, p=.024)°] w2 Fax
o BAA Aot FRIEoU A AE
(F#=.855, p=.361) UERER] 4skth

&= AL it YERem(/=7.395,
Table 2. Knee joint range of motion(ROM) (Unit: deg)
Male Female Main effect Interaction
Variable ~ Event IE INE IE INE Gender  Injury ~ cffect
Mean(SD) Mean(SD) Mean(SD) Mean(SD) p
El  -21.630.71)  -2248889)  -2845(698)  -21.808.13) 262 289 17
Knee X -7566(23.19)  -86.69(32.19) -8048(1833) -65.11(1511) 278 77 092
Hots) / B 66(23. 69(32. 48(18. 11015, . . .
ROM  -54.04(1643) -6421029.13) -52.03(1500) -43.311023)  .081 910 148
Koce Y El  1049841)"  8.67(4.52) 2.726.98)" 6.83(5.79) 05 578 157
Add(#) / E2  164514.08)"  10.02(12.84)  -852(15.00)"  10.73(17.14) 014" .183 010™
AO) RoM 596076 135(1157)  -1124(1033) 3891350 052 18 010"
E1 12.38(7.65) 9.50(6.82) 16.19(5.80)* 9.52(6.63)" 377 032" 382
Knee Z
< E2 38202192  3131(10.04)  3323(13.02)  24.3809.73) 189 085 826
Int(+) / Ext(-)
ROM  258217.10)° 2181679  17.041035°  1486(6.15 024" 361 787

IE= injury experience, INE= injury non—experience,
*= [E Male VS IE Female, "= IE VS INE,
"=(p<05), T=(p<.0D
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I7F gehtA] ekokow (=126, p=.725), A4
(F=6.044, p=.019)3 Asl  AA(=6.814,
p=013)e] FaI= FAA Ao|7p It
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(p=.005). E2 AlRolAE dsag avrt ve
A oForom(F=1.117, p=.285), A4 (F=.017,
=891 Asll AA(F=1.042, p=314)¢] Fa7t
T AR o7t 1 HA] it 24 JHe
Hele AeAg gt dehA ggrow
(F=1.488, p=.230), ZH (=751 p=.392)7} /3]
AA(F=.037, p=848)°] FaNE FAZA o]t
FRI=Z] oFotct.

I TEe] W-old Zte E1 AN A5
28 mIE UEAR] ekekom(F=1.546,
p=.222). AAE(=135, p=716)7 A A
(F=218, p=.644)9] Fante EAA 2ol
A=|R] gkokeh E2 AlAolAME Adsztg &yt

ol o2
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e IQtow(/=.468, p=.498). A4
(F=1.224, p=276)7} sl AR(F=.175, p=.678)
o] FaItr FAH ol ERIEZA] okokct W
oA 7t Aoag gt vepA] ot
O (F=.000, p=.991), AH(=4.697, p=.037)°l

£ FaI= SAF Zolrt FRI=e Al
ARA(F=.069, p=.794)2 JehtA] gt J8ut
AFREAAT o] 2 Favte] 1FE 54
2 Zoli= ERIE]A] pFotrt.

9 THEo] Yo% 31 ZtEs E1 AlHA
d5zg it JehR] grom(F=.541,
=.467), AE(F=4.229, p=.045)°] w2 Fa}
BAA Aot ERIEQeY Al HE
(F=.587, p=.449)2 YEpz] ofodth, o4 IE
IFol §4 [E IEHY SAKCR 2 oF &
Ao 915 A ZA=E UEth(p=.042). E2
AR E d5Ae Gt YA dgton
(F=2.338, p=.135), AR (F=6.263, p=.017)°]
2 Faie= 5AE Zolrt ERIFoy s
AR(=E2.263, p=.141)2 YRt Attt oA
[E 28°] @A [E 285t SAHcz 2 44
HEe] 9= IH ZLE YeItHp=.003).
y-21= 3)d 7Hsde Aezg ail vehg

o

rr

Table. 3. Hip joint range of motion(ROM) (Unit: deg)
Male Female Main effect I .
nteraction
Variable ~ Event IE INE IE INE Gender  Injury effect
Mean(SD) Mean(SD) Mean(SD) Mean(SD) p
El  21.88(1004)° 1624827  28920460"*  21.508070% 019" 013 75
Hip X
E2 51450402  51.9327.94)  60.60(16.53)  44.75(2378) 897 314 285
Hex(+) / Bxt(-)
ROM  29.57(1470)  3570Q4.04)  31.68(14.93)  232517.30)  .392 848 230
Hip Y El  -525(573)  -42047) 407316  -637(2.79) 716 644 22
Add() / B2 -6980.09  -634(1027)  -2.64487)  -531(331) 276 678 498
ANO)  ROM -174503) 2146400  143(3.29) 106164 037 79 991
El  -4035.37"  -3.96(6.12) -9.79(5.83)"  -6.71(8.07) 0457 449 467
Hip Z .
P 4120507 -423(17.65 -2200(14.11)" -855(11.66) 017 141 135
Int(+) / Ext(-)
ROM  -009(828)  -027(1512)  -1221(1044)  -1.84(3.44) 068 170 156

[E= injury experience, INE= injury non—experience,
*= IE Male VS IE Female, *= IE VS INE,
"=(p<.05), "=(p<.01)
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Table. 4. Peak Vertical GRF (Unit: N/BM)
Male Female Main effect  [pteraction
Variable IE INE IE INE Gender Injury  effect
Mean(SD) ~ Mean(SD) ~ Mean(SD) Mean(SD) p
Peak vertical GRF  27.94(8.28) 27.99(8.65)" 24.88(8.83)" 37.48(11.80)" 293  .043*  045*

[E= injury experience, INE= injury non—experience,
*= IE Male VS IE Female, = IE VS INE,
"=(p<.05), ""=(p<.01)
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