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Lower extremity biomechanical patterns during side-step cutting
in Division | female college soccer and basketball players

2sE{# Po-Han Chang * # E1& Chen-Fu Huang* ! Z2{£2% Chia-Mei Li * 2§54 Chin-Chang Liu ' fi]&{: Bo-Jen Ko
LR VT 2R B T A A B2 A 22 2, Department of Physical Education, National Taiwan Normal University

2 B R B 4 TR T TR o A o (ET i 2 57 B4 & % Department of Physical Education, Dongguan University of Technology

i H ] £ 2016 42 11 H 5 @i Y © 2017 £ 5 H

DOI :10.3966/240996512017060401007

S
Shom © ELEORE LM A EEERE e BRI SN BB TIRES P UL A T RGEESRES - 3T MBS R ET A R T
ALY RS WA EREILIE R B BBSRA R TS Y 2 3RAE - T304 1 20 HRERHES B (E L
WIFEA R (EEER - eBRR & 10 ) > EER(EA—8E KISTLER JIJJH ~ 10 SELIMREREZ R Vicon Nexus 1.81
HCBR [E P RREL A S22 V) ABOE - AiTfS 2 B 4K Visual3D V5 BB TR &I H NGB R > Fr MR I8
SE(H A SPSS 20.0 B HEI TRIIIEEA tigE (a=.05) - &53R + e BR AR HBORH - HH# ] ERBA S A
FBRRHERSNEE AL ~ B RBRBAENS MR ~ RRRHERJE th R A e i R BRI e it e A e FE L& FERAER
JIFEE Sy R ER B AEORIVERBRERS Mg BB R WO AE I (E - BEBR B AIAEORAYERBARHBIE R
R PEFIE Y > BEER RAEY NARTR 53 IHIE S — 555 I ~ T B0 IR — I (E R ORIV AT &R 53 T HERS
TI(E - &5k - RERBATETIS P V) ABNER; - BEA e S =UETSIR » M AL S IR T -
S IR IR 6 Je b P MR TR > [RIRF RO HYERBAGN Y NE I R RRRER N BE A e - NI e BR B 2o
ERBHEIFHBRARCEHLARISE - Rk RAEV) SRR ARy NRRRAENE Hh A - A U A BRE TS HIRRRAEN 4R

AR -

AR : ERBAGTINE - BEBAETANE ~ AT EI

KBy Y B B 6 HH 45 B B i -5~ #7)7  (anterior
cruciate ligament; ACL) &= 5k £ 3EK15-255% 2~ [t
HIFHEN » FFLH8E258 N EACLEZE (Flynn
et al., 2005) - (i 2 HACLIREG I/ HEIS FRrdsE
19 > FREENCAATETE 720004 2 2001 F 194551 - Bk
EEE S A iy = A EENH H By R 3R B3k R ~
HEfE SR F2EF) (NCAA, 2002) o DUEFEIEE 5 HIA<H -
ACLATHRILIRBAENTREME ~ 07 (R B I BT AR DAR PR
FIRCEEE 2 Thee - ARG EZ RS [HERERE
HIRRRAEIENE - & 2 &SR RRRA AN B AH S5 =
J2BAE (Irrgang, 1993; Johnson & Warner, 1993) » s24
REAVEL - [REIFLATE0VES - ZERREITIEE
HUSEHE (FEZ584 - TRAELN - 2011 5 H5258% ~ JESERE
AR~ SRHEND ~ 55LEE 0 2011) o

JEBK R EEPK PR B E B AN [FIHY R A 55t
A5t Rl ST - H S R B E i Ry A [EI R LD

*HEEE - &M Email - killua75630@hotmail.com
ik : 106 EAETT AL A RS 1 EX 162 5%

S AOFR R DR A TR T 5] AR R 28
AFTG - AR5t B R AR — DL AR
{EBERYIREE (Bradley et al., 2009; Mclnnes, Carlson,
Jones, & McKenna, 1995) - [E]f Y72 Fl TR R BhE = 5 Fi
ENFEEIE H G H A R E R ACLIR G
JE\Fz: - NCAAG E BRI 4 &R (Injury Surveillance
System, ISS) 4ist4J164E (1988~2004) HARS » i
BREBS I LI T 41% - B ERESHIE232% - &
niE PR B IR KIERC R (Agel, Arendt,
& Bershadsky, 2005; Agel, Evans, Dick, Putukian, &
Marshall, 2007) - [E]FFE W74 T NCAAG E RN Z:2%t
HERHEE SR > 1990~20024F [ 20 M BE Bk K B BR B B 3%
FEACLIRGHI N BUR 5B A 3.59 )2 2.78 % » [ 20 M EE Bk
(1,722 ) kEBEENE (1,301 N) 24 fmaEACL
BERAEUE305 (17.7%) k2161 (12.4%) A (Agel et
al., 2005) - B iE RiHEEIH H 55 S ACLIES
Z g W HAR s & AR -
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PIA (cutting) BfFEAEEEER - R BREE EE) i R
HUHEDR T > E R0 R 7 1 > WA TR
RRER&E 1 52 » DUR PRIRAY 8 T [ R PTRE[<FER & -
— IR EEEE T TR B AR AT HE P 2SR E A T I HY T
ABERZTE R HREARENNETS - HESTES
18 i ) 2 R RE 6 (5 F B (Malinzak,  Colby,
Kirkendall, Yu, & Garrett, 2001) - FZ 555 I EE
U A EA S S 7% A AT e 5 =0 E b
(Besier, Lloyd, & Ackland, 2003; Cochrane, Lloyd,
Buttfield, Seward, & McGivern, 2007; Cowley, Ford,
Myer, Kernozek, & Hewett, 2006; Pollard, Stearns,
Hayes, & Heiderscheit, 2015) 7522 % 5 it —25 (i FH
FEfErY 7 oK B RR BRI AT D) AR i - 25 SR
TEFHNENEL N FERIAC AR R » PR AR 383
o B ARRT T A HY A+ B IS SRR B A R
e 71 e i RO T A e 2R T RE R Y AT 907
SNElE&Ts (McLean, Huang, & van den Bogert, 2008) -
[EHF - MR B4R ~ (ISP 2] ~ XS b))
F=TEEF S L BMEAE B NRRIETES AT - R
FRBRENSNER A ~ R B PU SR AL 4 A/ NI R %
HLEEUZ%4E (Malinzak et al., 2001; McLean, Lipfert, &
van den Bogert, 2004; Sigward, Pollard, Havens, &
Powers, 2012) - i tLBAFIF#) G EAAER AT A
WK Y BR BA E AD B (valgus) ~ SMEHJIRE  (valgus
moment) ~ (NHEJJHE (internal-rotation moment) FIEE[EH
Efi5ME (abduction) 5 » A FEHI AR BRI EfT AT
WS E R E R Z (McLean, Neal, Myers, &
Walters, 1999; Pollard, Sigward, & Powers, 2007) » [I:4}
EAHEETS N TES D U] A SRR PR A & B RR A

fEENRE (% (Greene, Stuelcken, Smith, & Vanwanseele,

2014) > PR EN 230N ED (EIRF & (ERRBAEN 1S 1A e
AL > S8 ACL RIA EHERIHTTHIRRR -
AR ME R EVIRRIEIG E I R
BES E AT+ B G B R A TS - BIEAETS
e AT+ (5 E B R R B AR AL A 4R

A& (Hewett, Lindenfeld, Riccobene, & Noyes, 1999;

Hewett, Myer, & Ford, 2004; Myer, Ford, Palumbo, &
Hewett, 2005) » {E {55 SCRREEER 21 8) & HY f Pl
AI-FFEIE G E R ZEEEES 2 Emg i » TH
e RV E B e BREENTHE  (Agel etal,, 2007)
o T L R TR A B o S AR EN (F RURE A FAE(E - (EEIERA
SRERIEE T [MEVENE - WRERUIAE - FiAE
s A SR IR ARG E - IL > AT Et B2
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MEEERK BRI Pk BAE EH5~F BRI RIRES 25 U AE)
fE > HEhWEEE R ESHE HE e G g E
EA TRV E RIS IR ST - P ERTERRRAEN
Al 80 B S R AR - RE RS SE AR -
Bk~ ERBAETFENERIRENIRRRET QA IBTE - e
EUIABIES RRRAEN < 828 - 7 SERE Ll ARAa 2R
BT (EHALIISK R LB P RES TG B A5 -

AUTZEHA Ry - R e SR E R LM ES R EA
PsF VIS N T RIEES D UL A B E SR Z T
B SRR 2 B2 ~ BB R ME R FR D E2
ACFELL T AR RRRR B A T HYZE RAGTE -

® -~ &
— ~ WEEE

ARG E LR FE R4 BB A EET B &
+fr (BEEkE : B 173.246.5 /\4) ~ B8 67.418.1 %
o~ L 19.911.3 55 5 BERE © 5 160.845.7 /05
AGEE 55.514.1 /N ~ ARG 19.911.3 %) - HAR S HIHIE
BhOFIsRE T DL ERYFRE - AE 6 {8 H NG T
Fee AR B 15 5 S e B T4 B 1B P A B Ry S Al
T HRTER

B ETERIRESR - WEREAER
BIFEEE  ZRETHERESRE - ROCERAE (W — -
JL26%H) - HESRE(IE Ry - H4& (A7 LR (anterior
superior iliac spine, ASI) Fi{g I % #l (posterior
superior iliac spine, PSI) ) » &S (K#E- (greater
trochanteric, TRO) ~ AHR (thigh, THI) Ei/\BB (tibia,
TIB) HMHIFILpE ~ FERHETASMAIER (knee, KNE) ~ g
RAETASMAER (ankle, ANK) ) Je & (55— Bt E BE A |
(lateral toe, LTO) ~ 55 B 5 BEHTIH (toe, TOE) ~ Z£71
HEEEESMA] (medial toe, MTO) F12ER (heel, HEE)
Bl B B 280 (RN E BaBRaa 2 Al 757 st
% (6m/s) ZAE5 B3 =5 IR =UNIBRENF =~ 417 -
T B B 2 B AR S PR P77 <7 7 S0cm B (4 T~ #E
TTOZEANE » BEHAR A ) i e et AR o 7 B L R A K
HYE-3R (AIHFEAE (L BRI B o 28 TR T B
HY B L - B B B EE L A2 (S A Visual3D 4 1Y
Dempster iy i B% 2 B 17 F 45 1Y) » 3l 5 H Vicon
Motion System (MX13+ Oxford Metrics Ltd., Oxford,
England) &5&105 405N R % (250HZ) Bl—5 Ml
JIt (KISTLER 9281, Germany, 60cm*90cm, 1000Hz)
[E2C SRR 520 D) ABHE - Frds 2 SRR 48 H Vicon
Nexus 1.818agE(LEROMEISAEA ST ~ T HZE 2R

—
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LHEE BIRHEE]

Bl — - ROCEREREIE R ER (E—{E5E: R right; L: left; M:
medial)

{fEpE2EUIA (side-step cutting) EhFZEE(T1%
DI 75 e S S 48 S R AV ENE - WIlE AR 0 EhE
SEIEFACETAR - (R 2 o BEATRERE 5
ANR B taTE B SRR oY BE AR AR P 1Y B AR ETRI A 2
P DA Bl s S FEE RS AT AR o Ca R 3k, - B RIS IS
DL 30~60 FEAAVEIE (DB A REE &) [H
FERTTTVIH » VI % o] s F Rl A 0t e el L
155EAHE (McLean et al., 2004) - 5% 2 77 Hl| gEZ L IE
W% AR D) BB P 2 il > HA i s
SFERITR B IHERE o ABFZE LARTIR 77 JI2R 16 57 8
HAEAHERSHA - S {E BHIE B s -

B~ FESHAGE

PisrE RlE— A (&5 162cm » §5E 50kg) @ 45—
Bi~rFEn(E R ERIBA L SVELS & ~ SRS - SRR
EIRRSH - FRAARIEE T AP <P EERERRSR (Im) 127720
RFE T -
=~ BREME

TR EN 2 A E R E By AR 71 > SefEH Vicon
Nexus FRASE ALY MR TS < Z4ESOCERIEN &
b (RIS R B T a4 AR EE ) CIDASAAE R -
% EREZEE A Visual3D #E » FPE A SR IE(EAFEE
FEZE S FTHIRH NSRRI ARGEE > Ef 2
{1 5 2 D) ARV B REAE 28 - BhREAE 22 EORH L
zero-lag Butterworth 4th 8 Hz {&i#)E 7 (low-pass filter)
EEREERENE - T EE R SRR - K
HENERNSHMEE TRV - B - BREAETAE - Mk
EIASETREITERy i = 4 AT A ¥ S T U
Fe B = 4 A e I DA Cardan sequence 515 (JiE
W Py o GEBEG IR x — G0 Rl y — SEdedh 2) - ST
RAEHHVAEEML > WA F R E e & 7 -

BN ERETE T > ERIERIERE
748 Vicon Nexus ¥AgPEHIEL C3D fEZ - Z1&MEA
Visual3D #jga - X Butterworth 4th 50 Hz {8 )& N
ERET VR ALEEE o &S E R R IR R 15 I A
IR AE T8 SRR ~ BR ~ ERBHETHY R RRAGT I5E -
BTt E I E R 8 18207 TEE - BT
5 Ry&E e Dempster ARSAYE 28 ~ Vicon FT{gRcEL#E
BNERS M~ DURAEMI I P st FE F 0 R R 7
OMrE - Boa e 2 aEiE R - DUBHB-SRIET 2 Al
A F 7% (Davis, Ounpuu, Tyburski, & Gage, 1991) > £
Visual3D #igg » HERAET AT ¢
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C, =hLa, +w, X(jw,)

1

q
Mproximal (C;+R; xA4A;) + z (PJ X Fq)
j=1
p

+ Tk
k=1
Ay =m;(a; +9)

Ri=ri+ri +T'i_1

n
i=1

AR € RSB ~ LA B HENE R - ok
FENIERRE ~ my R EYE R - ay R BCEENIERRS ~ n il
FrsssS IR BB E - q R /NIHVEE ~ Fo BSMIRT T
BT IR AR IR pRANIFEZHIE P Ry
ANJIVE R 2GR 2 H & ~ Ry B S B B L]
AR ERAVEERE  n R I - ZIRMhE R AER
K TNRGHR ~ BB DA E RIS 58 E  (body
weight, BW) #E{THE#(L: -

FITiS 2 B 752 ~ JEEhE KoM i S (E F I 2 85
SPSS for Windows 20.0 =58 BE 1 T I AEA t i E
(independent-samples t-test) 4i=torf » BEHE/KAEST B
oa=.05-

s &R
— ~ MR EEENTE H BB U 2 B ERE
B WAH Y A B E R A R R R B
B S R (EERE 3.025.21 m/s; EERE 2.99+.14
m/s, p>.05) > WF—FrR > BN ZLIEERRS > BBk
BEBARNERBR BB EE A (B =) KRR
EiSNE A E (p<.05) - X BHET M EEE KELE
(range of motion, ROM, i J itk ZRAET A
Ee(E) oy (R > PRBHETINENATS - FRRAENE th R
e E RSk BEEEERE R (p<.05): [EIF 2 EKE
B ARG E #H 5 e ROM ([@PY > p<.05) ; H
B RHET A LI R EEE =R (p>.05) -
= AR EEEE B EHA S U A B RS
WR=HE LR - REREAEREIHEIH A
BB R A HIB SR — R BB B R 53 1 B B =
5y JJIEE(E (p<.05) i EE Bk 2 RIEEARATRIE 77 JIHERS
JJiAE (p<.05)> Hfk S0 HARNI 5 (F F J188 B B A i
#i# (p>.05) -

- BE

ERRETRE )/ FE

BN (7 B9 (5) WA (deg) BN (/A () BIAE (deg)

EEHEHTT (BW)

(BW)

BI&SH
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¥ 4% 5 1H > 53-62 H (2017 £ 6 H)

e~ (B V) A T R B 5 R A el s T 2 S

a1 EEkE t-value n? Power
EREHETAE ()
e 15.96 + 5.79 28.91 * 8.06 4127 486 974
ANEH 243 £ 561 522 t 6.76 1.003 .053 .158
YNiE 22.18 * 6.28 21.39 * 4.74 318 .006 .060
FREAETAE ()
JE i 28.77 * 8.75 23.47 + 552 1.622 127 .336
SNER 377 + 4.14 1.60 + 2.82 1.369 .094 254
YNIE 6.00 * 461 7.18 + 3.92 617 021 .090
e A ()
JE 49.87 + 9.79 54.69 * 7.59 1.213 078 215
SNE* 3.65 t 6.56 11.78 + 4.65 3.196 .362 .856
NE 10.43 + 14.08 9.79 + 12.61 .108 .001 .051
* p<.05
T QRS YA IR - BRI S IR (E SRR E A ESE (L
3] BERE t-value n? Power
EREHEEE ()
IE 11.18 * 6.85 6.28 + 2.86 2.087 486 506
HNE* 1161 + 538 18.54 + 5.48 2.852 .053 770
YNiE 2743 + 588 27.17 + 4.16 112 .006 .051
FRRBHERIEE ()
TR B> 53.80 * 5.60 58.31 * 2.97 2.249 219 567
SER 3.72 + 6.00 1.03 + 3.62 1.216 .076 210
AiE* 1.37 £ 5.19 8.13 + 5.14 2.923 451 953
FERHER ROM ()
JE > 25.03 + 7.01 34.84 + 4.64 3.689 431 936
SNER 3.64 + 1.98 2.64 +1.38 1.307 .087 236
E* 8.35 + 4.48 15.31 + 3.04 4.036 478 .970
* p<.05
Fe= ~ QIRESHY)A 2 SRR R B A R I (E.
[ =532 BERE t-value n? Power
SRR ()
SR AERE R 0.20+0.01 0.24 + 0.02 4,550 535 .990
GalEE N 0.13+0.01 0.16 + 0.01 6.014 .668 .999
HEFSEA 0.07+£0.01 0.08 £ 0.01 450 011 071
Hif%45y )1 (BW)
il E A S —l{E™* 0.94+0.18 121+0.35 2.181 .209 541
B i (E > 0.85+0.18 1.15+0.27 2.937 324 793
HEFS BRI > 0.35+0.08 0.22 + 0.05 4.386 517 .985
fgiﬂ&ﬁggésm 1.21+0.30 150+ 0.41 1.835 .158 412
ZIJ%EQEE@W)* 2.76+0.33 3.59 + 0.66 3.590 417 924
* p<.05
FU - QIEEES YA ZBR - BERAET ) HEIE(E
35 4=] BERE t-value n? Power
EREFET (Nm/kg/m)
i AR 1.97 + 0.32 171 £ 0.11 2.369 .238 611
SNETJI5E 022 +0.11 0.26 * 0.11 689 026 .100
ANIESIHE* 0.13 + 0.12 0.26 * 0.09 2.773 .299 746
BRBAGT (Nm/kg/m)
AI5E* 0.11 + 0.24 0.46 * 0.15 3.863 453 954
SNESIFE 0.88 + 0.28 0.75 + 0.45 740 .029 .108
SN IHE 0.46 + 0.27 0.57 * 0.17 1.058 .059 171

* p<.05
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Time (%)

S~ REEs S U] A Z BRI SR DT AR 2 LE

WIRVUFTR - e 3K EABCRHIERBHETSME (E75)
EARRRAET ORI (E (p<.05) BEEREAIAHIAATER
ARSI RHIE(E (p<.05)  Eak MBS AT 2 I
i B R R 2252 (p>.05) °

B 3T
— R EEEIE E RIS A B gy
Kt 5

AHFTEE - 20k e BR B IR EEBK B AR
= 3t T R A B b A (B =) ?&%ﬁﬁ C IR
JEBREE R RIS T o BE R AR AR 7y - DRI
TER R R HIRE E’J%iﬁzi$ﬁ@£ﬁ1_}_%z 2750 - A
AR R BR By & 18 DURT e 3t 7 2R T
BT m (Speer, 1992) 5 2T S FE R Eh{F B S 15 05
RENES VA EEEFAZEHTES) - FR
AT % S R RRH SR ACL 1R (G AR S S AERE (Pace
et al., 2015) - HBEIHTT R - (R e EH T
A THRETETIE - B T EHIFHIEERES) - 1B
A HE S AER T (Yu, Lin, & Garrett, 2006) » =
E SNERE SUREZIN ISR it ST TE S d SIS TIPEE -3: U
GBI EEER B i T i s A 2 E SRR M A S A E
M7 (B1); thoh BER S ARHERRAERS M A (%
—) ETREERE IR A NEFRE (Alentorn-Geli et al.,
2009; Hewett, Myer, & Ford, 2006; Pollard, Sigward,

Ota, Langford, & Powers, 2006) - #:[f &2 ACL AR -

TAEERBAERER J4E B (FRIY) - BEER B RIAHEH SR
AR > BRSO R AE R HERS BRI AR AE
SPRECRHIHERET] - INILTEMER ) b > BEEREARR
MIE(E (R=) > EEF R B RES I K B Pt
TR > e Bk B EAE T IAES 2D U AR
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AR Bl Al - (A R RRET R 5 2R E T
ALV RIT/E 2GR T SR ERBA By M 20
FERTRRRAEINIE A (R iSEUe Bk B A S YRR
RAEIYMIE SIS -
= R[EREEE B EHARES S U A B
B JHRRY 7

TERERAENENE [ - 3] 2 5k B AR/ NE
IS () TEERBRENES > Bem B2 Bk B = A1 FH A
SN PR AR (E A T A RA B e T A
PRIEAE T A [EIY - B3 B O S TS
SRR > SR BEARSERAET ey T g A SRS
REL Mk E - EW R >\ MNE A R EAE
TECRHYERBRETAUCIME (GRIY) - R X0kt fs
FH o BB 7 A DR Y P U D R B IR R T A D R T AR
(Ford, Myer, & Hewett, 2003; Hewett et al., 2005) - 72
R ACL BT IR RN 2 — 5 TERRRAERER 73 A&l
VORfR -l e] DAER 22 R 2R B e B RRRRER N e
IS » FRRERRAET Y MNEN A fE B = B HEA
HIFA - nTREHTA R PR BB EFE T R R ET e s
HETUIA > HILAZERARRIET e A - HE
HY A0 0T ERBE SN B A T (Alentorn-Geli et al.,
2009; Hewett et al., 2006; Pollard et al., 2007) » {F#&%
W7E RS - 5 2SRRI ER ACL 4515 > B4R R
HENE R IR eSS S - (B ERRRAEHY
WNYMEEE NS MBI RS  HEE & 3 ACL &R RV E
fif (McLean et al., 2008; Shimokochi & Shultz, 2008;
Sigward et al., 2012) » PR b8 =5 A R R B A e A P T
Ry ACL B(GHVEZ M — » {ERRE > BEKE
FERESNESAE &) #EHER - fitesk
BRI E AR T 2l WA TR =Y
HMHEAT E=) » AMEESEIEE] - IRBAER
TEE B 1 o A B S e CE A I A e 3t T S A
77 (Malinzak et al., 2001; McLeanet al., 2004; Yu et al.,
2006; SR ~ SFERR ~ MRITE - 2013) > FEHIG AR
REERE AT - RERCRHIESE - [ERFERHIRRRAER
Jer b A FE AR W AR {EC ACL & 757 (Yu et al., 2006)  {H
RIS T R EHHAI R (=) -

AR B AL

{h ~ Swmia R

MR PR BT D UL AN ERE - BT EREAT
JeE it T HHE T R I E A R R IR R A E T T
N0 BRE S IR o8 i ekt et P FEE A A ey - (EL R R 5
PR BB A IS5 S R R ey i sUE TN - B
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¥ 4% 5 1H > 53-62 H (2017 £ 6 H)

K YRR 674 MBI L ~ S N T IR R R B P e A
Ela
LR BAEV) B TE oA R A e SO T e - 7%
LR ACL & a7 » B H N RRRA R Hh A - e
FEVIAHBRE e A R B B R B R R R AR
B IIRRRAE S & 2 Al - WAESISREE T 258
FRTGHIETIAH e Fe AL AT R

5 FSTRR

Frdaar ~ PREF] (2009) o 1AL AT BT e 14
AT B 5 E 2 - A Fe & 101, 210-216.

SR ~ SRR - MRFE (2013) o A [EIERARR AL B
TSR EFRE 228 - AZFREET)
15(3), 374-382.

BZEE ~ SRHELD (2011) - HI-HFEI 25 1& R TUBEHL
FURHTH I — B SR R E P S ET)
25(3), 419-426.

S84~ BSREE AT RHELD B0 (2012) ¢
B RIS R By A Z LS SR R+ 87
EEGE R VUEERL B IR R 8 - A
B EET > 13(3), 327-336.
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Abstract

Introduction: The purpose of this study was to investigate the differences in lower extremity kinematics and
dynamics between college soccer and basketball players during a side-step cutting. Methods: Twenty Division |
female college players (basketball, n=10; soccer, n=10) participated in this study. A Vicon ten-camera system and a
Kistler force plate were used to collect the 45-degree side-step cutting tasks. Vicon Nexus 1.81 and Visual3D V5
software were used to process and calculate kinematic and dynamic data. An independent sample t-test was used to
compare group differences (0¢=.05). Results: The results indicated soccer players had greater ankle plantar flexion
and hip abduction angle when the foot made initial contact with the force plate. During the supporting phase, soccer
players had greater peak ankle valgus, knee flexion and internal rotation angle, greater peak ankle external rotation
and hip adductor moment; whereas, basketball players had greater peak braking ground reaction force and the first
peak of vertical ground reaction force, but had smaller peak propulsive ground reaction force. Conclusion: It was
concluded that, female soccer athletes are used to make sudden stops with the forefoot initial-contact with the ground
during side-step cutting. Such a movement would generate higher ground reaction force; as a result, the knee flexion
angle needs to be increased for impact absorption, moreover, ankle valgus and knee internal rotation angle would be
greater. Therefore, this study suggests that female soccer athletes increase ankle neuromuscular training programs; as
to the female basketball athletes who had smaller knee flexion angle during side-step cutting, we recommend
increasing knee flexion angle to prevent non-contact ACL injury and enhancing knee neuromuscular training
programs.

Keywords: ankle valgus angle, knee internal rotation angle, ACL




