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Abstract

The purpose of the present study was (1) the difference of kinetic variables during single leg
landing with varying the angle of trunk and (2) clarify the magnitude of the asymmetry in kinetic
variables during single leg landing. In this paper, it was mainly focused on ground reaction force
during single leg landing as a predictor of kinetics variable. It was also suggested an exercise to
prevent injured associated with single leg landing. Six women collegiate athletes, who were belong
with women handball, volleyball soccer teams, were volunteered in experiments. The participants
performed single leg landing from 0.3m height as well as single leg counter movement jump and
isometric mid-thigh pull. It was instructed for the landings regarding with trunk angle; lean
forward landing, normal landing and upright landing. As a variables of ground reaction force, the
peak force normalized body mass (PF/BM) and time to peak force from onset of landing and rate
of force development multiplying PF/BF and time to peak force were calculated for further
analysis. The definition of dominance/non-dominance leg was bellow; stronger side in peak force

in IMTP is dominant side, vice versa. As a result of the 1-way ANOVA, upright landing was
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significantly higher than forward landing in PF/BM and RFD, while time to peak force was
significantly shorter in upright landing. All of the asymmetry index in RFD were much higher than
a criterion demonstrated by a previous study. Those results showed that the injury risk during
upright landing would be considerably higher. As for injury prevention, it is suggested an exercise

to produce high force with quite short time duration.

1. #

i

Py TT2) = F REDE L ORET ZY = BEM T v F 4 v ZHERCHT T (Anterior
Cruciate Ligament : ACL) Z48{5 L Tk b, BB OHT BT 2 5H ZRBEOLET 2 Y —
F OB LR IT A RE RERDO—DOTH B LFEZ bND, ACLIEEGITFICLEETFICE <
FAET B LAHEINTEY, (KHIE2, 2001; Spindler et al., 2008), BEHSEF LY 2D
ZAGER (T 2~8 fEFEE D E < 72 B (Hewett et al., 2006). 21D ACL D2 ERBE VB & LT,
XTI L IC BT 2 KBRED Q 7TV 7 ABKE W &% (FEKIZD, 2002), KEREHHE D
AIC R CRBREBRT T O Hi 2 B ICEBI S 2 HMICH 2 2 L R EBET LN TEY
(Withrow et al., 2008; KR, 2014), 7 v 7 1 v 7WHCiERT 5 ACLEEGE# FHiT5/-90 b
L—= VI BREETHLEFRD.

WEAE, 5 v T 4 v ZICBIT 219G, Shimokochi et al. (2013) (F#5HIRFDIKERIC 351 2 4k
M EDAEEZZEZ LI LT, ¥AT AV AEHDPRERDEEREL TS, 20T, &
HIRHIC (AR 2 iES 2 2 LI X > T, ACLIBFD Y R 7 28T 2 2 & 3T, WIS ENT

L7 RBACEMT 2 L ACLIBED U X7 235D 2 AlHetE# 3RE LT\ 3. —7F, ACL 5%
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LEFREIRDO 2 A I v I H BHMRECN LT, 7 v T 1 v 7 h Ol BE % Bt L 72 i5e

T, KBRPUSER, O 7 7] DA BEFEDIK & WIRED, 7 v T 4 v 7IRETOED K&, ACL
FZGOEBRERE W RSN TS (Schmitt et al., 2015). L2 LR35, 7V T4 v 7
I BT 2 (- FR (A7 O R - SIS & 5777 & DBHRIC D\ TIEREMIZEAED STz,
—77, B OFHEEICOWTIL, T E COWFECHEIE TOfHE ¥ 7 —FHHRE S DM
TEDINTRIZDS, 04, RO TIFEE ) 2 llIciHiis 2 7 A P AEE LT, TAV XY
v 7 3y F¥ 4 7 (isometric mid-thigh pull: IMTP) 23 L Ck Y, Kk mEB 7+ —=
v A& DEMRIEA RS T 3. Beattie et al. (2016) (%, IMTP CiHili & h 3 &A/125 F
By 7Y% v T OBTRINCKITTRHEICOWTRE Lz, ZDfE, Fry 7Yy v 7OET
RENI 3@ ORI T, IMTP 12513 2 IR BERICE W EAVREI N, KA
BEay 7Y%y TOFITRINGEER T L TW 5 LRI 5N T3, %7z, Kawamori et
al. (2006) 1%, IMTP CiHlich 3 RAMH LY v 2 —b—T A ¥ % v 7 (Counter
Movement Jump : CM]) DOBKES & OBRICOWTIRET L 72, % Df5%E, IMTP CHiEx -
BRI, CM] BhiER & AR AMBERRICH 2 2 L AR0 LN EWE L TWE, LA > T,
IMTP 28 F vy 7Y% v 7OFTREI CM] OBk 7t & S ERERE ) LR L TH Y, T~

T4 v IR B T BB -FEEAHZEICEE L 2 e U CEHliST 3 2 L ST R B A[REE S B

ZzT, ATz (1) KIS vTF 4 v 7RSO R LR LV X 4720 I a0
W, BXO Q) RS vTF 4 v MO X 3T 4 7 ABICB T A EAEDOKRZ I 2L ICT

52 RHEMNE LTz, 7k, AfigEcld, FichhmxicER LT ERRo ML U Gz
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fl$ 2L &bic, PL—=V BN L T VT 4 v RICERI N EFEDO THiZHI L L

ZrL—=vHliconThERTEI LT3,

2. Ak
2.1 WRE

AR TIE, 6 ADLTHAEZNERE Lz (Bl 19.6710.82 year, &I : 164.6819.25¢cm,
{REE : 59.85+4.82kg). WREH(L, K¥FED Y FR—LE, N =By 7 —HICHE S
LHEHHHE CH o2, WERRCE, FTEE2ETETOHKICEELZE L Tsb T, Kz
BEORERETTE D2 L EOETHERL L 7.

HITEICHEL o C, NRFCTIIAWIE D HYPEMANE 2 NS X OFHIIC TR L, FERE
LN BLEICIIFEFIC L 2BL CTAMRICSINT 2 A 2R L 72, ZDRRIC, ZoZidE
HCIR HHEERICL2bDTHE 2 L, AERTH > THHE~DSME VO THHY L0

BIERTEBRIL, ME~DESANIC X > TV DOARFEEZH WS Z L 23w E 2 L 7=

2.2. FEREAE: L BIETT ik

AFRIC BT 2 FE8IE 2 Hicb 7z > TiThbivz. 1 HEIL, 03m oB&E» LR Z v 7 4
v 7% fThe, 2 HHICIE CM] XU IMTP 2fTb¥7z. WINOHEIETH, i obiificit
Voo T 10—y A — I v T v TER{TbE .

FvT 4 v 7o, 03m DRErOFRTEL, Ehk 2 BEEIET L & LT,

WRE L, SHEOMHAloRTcED Ficrh, EEZEIICHLT, 20F E LY T
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WzfTbe7z, MIOAA v 7 X 2508 % AT 57201, WO TF2 7 rAd 2% X5 IR
L7, V74 v 2733 20513 Shimokochi etal. (2013) 2Z#Ic, (K% il X & 7- L5
To#EM (Forward lean Landing : FL), {Ait% BEICE Z L 72 L3 co&HL (Upright Landing)
BX ORI T 2R %2 iTb R wiEHL (Normal Landing : NL) % Z 1WA TR - 72

(K D). MEFPic X 258 2 RET 272010, WHREZ Licktifls XUz 7 v X nicillsab
b, EFIC X 2EERRE L. WRFIL, TNETNDORATDOTI VT 4 v IICENT 5720
I, UV — IV Ty TORICETOGMZ 3ETOME L. BlE7+—A7L— 125 0.1m
HEL CRRXE L, NREPEEICHE» OMUTED 720, EHfE 2 ORI RTE b o720
L7z E IRBGAR & A7 L7z, ZNENOEAE TR E 3 HlfThE, NREPRDLREL
TEMTE R B A NG e L TR L7,

<X 1 DffA>

CM] 5L IMTP icBIL Tld, Wind AR cilBiafrb¢ 7. CMJ <3, BIcF% Y
Tz KB C, WHNCBET 2f8RIfTbhd o7z, 3T OLEAMCHE 2 1Thd, 2z ol
Tix b BRI 23520 o 72 i 2 T R & L7z, £ 72 IMTP oflliE 13, Kuki et al. (2019) D
TEICHERLL, BEEIN/A"—DEI PR TE 2R ORI Ty + 7y 72w TiTbih:.
XRE L, MBI 1200 o A oS Himic ot L CRERREET, BigICT &R E2FWER
BC{Tb¥lz, TALVT A v 7T =T ATy T TCFREN—FFEL, B &S
DLEWEAR o 2. R ISR DREA T, Bl O MBI IX 90° ICEE L CAA v ZEifE & Th R
KON L, v — IV o7 v 7tk mAREIID 50%E 75%DiE S T 2 BlO#ME %17 7-.

Fh L, BP0 4RI 90 5 RCBLAAN—ZG[ XS IR L.
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et A BB EHTEEE  (Vicon Motion System t#H8) %<, 250Hz ¥ v 7'V v 7
oo, BlBioBIREENL (47 1) DOIFHET — 2 ZIE L 72, 196 N7z BIREER 0 PRSI, M
TERL Sy T & 1 BRBBE T e 8 % Wells and Winter @ /735132 TH#RE L, Butterworth
Low-Pass Digital Filter % T L L 72, BRICHEN L7e~—2 205, RBAHS X ORBAET D
A ZEH L7, MRIgD (2016) 1cfit-> <, JEBAETH O & BRBEEHLL & s S5y & ARBE A
O & RBEE O & S Sy 0 7 3 2 IRBRAET AL & U, M T oo o & BRBRES R & S S5y
L RBARfI R i & BBAE P S A A SR o 2 3 2 IRBAET A & L7z, BARTA B I IE Ol R,
BofEMEiE LTEELZ. wihoiRiicks b, EHH o R & BBEE o B A %
SRR E LC, A2 BEICE T 2 RIKAEE 7.

¥/, iR ICOWTE, 74 =277 v b 74 —24 (Kistler t:#) % v 1,000Hz © ¥
V7Y v ITRBECEI L . TIEE I, EHRICE T 2 HIEIR ) 0 v — 7 R (AE TR L 72
b D (Peak Force divided by Body Mass : PF/BM) & &bl 2> & PF 2SHIBI4 % % Tl

(Time to PF) #ZNnFNEH L 7= (Schmitt et al. 2015). 7xds, EHHUBHER I OEFEH
30N MR 2 HMFRi L EFR L 72, X 5T, SETFEICHE > T (Decker et al., 2002; Paterno et al.,
2007), PF Z{KE CTHMAL L T 7 fEicxf LT Time to PE T3 2 & T, 1Dz H 23 Y (Rate
of Force Development : RFD) #&H L7 (X2).

<[¥ 2 DfFA>

CMJ B XU IMTP O#lEICIE, z WMo AMEKIBMETE L 7+ -2 T L —}
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(Ex-jumper, DKH #-#1) ZR\:7=, HifiK1DoF— 1%, 1,000Hz THv 7V v 7 aInt,
CMJ %, BkEErRIC BT 2R S B #58H L 72, 72, IMTP 1315 & I 7= Ref] — J7 bR

o, MREDHREZIRE, METICHEHEI N RN EZRTL .

2.4. BRI & JEEERTII D #

AL TIE, NRE BT B EAEEZRGTT 2 72000, WMREOEMIH & IEENIHZ E&R L 7.
FATIHRIC L o C, TOERDONEICITIIODE03H 2 b DD, AWFEchllo ) FiEHRE I EH
LT, IMTP @ PF 2838\ /5 Ol & B & U< % oififill 2 JEEAII & L7z (Kuki et al., 2019).
FREDERICIH - T, NREDLEALM A BN - JHERENIC L 728 22, 4 ZiIcBWTHI
DB, 2410 WTEMPBIFEMITH o 7. T 7B L IFEMHOE (LUT, BAL—
FEERZ) U ToX RSN,

AL — BRI (%) = (BRI —IEERIID FEEERZIN - 100,

2.5. ffatuLEg

FObHEEHE, B X R ZE TR &7z, Landing DEEDE W (3 &P BT 5544
Moz, Moo d 2 —BRSEGHT (ANOVA) W7z, F i b2 ic R
D3R b7 b, Bonferroni IKICTH BN AT o7z, —J5, WIEEHE & IcHH X - B -
BN EIC B VTR, ZNENOfEE M EICHE L, McGuigan (2017) 25733 15%DHHEC
i > THER-JEEAI 22 2 3l L 72, 7ods, ANOVA ¥ X % EHIROMEHILER X, SPSS ver. 25

ZHWTIThN, AEKEE 5% A & L7z,
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£ 11213, 3 20%MD Landing IC3B1) 2 FHE X OVEHERZZ /R T L &I, ANOVA &£ %
B OMREZRL T3, BEEICE VT, RO RIKAEIEMEE X OIEEMI L b i
FERIOLOX TS ONAh o7 (B : F=0.83, JEEMM : F=1.72). —J, KB
B BIEEMNTCIIAEELESRD bR (F=14.43), NL & UL & CIR FL &L b F
BICKRERMETH 7. T oic, Ml ofEicBiL <id PF/BM (F =22.91, 21.23), Time to
PF (F=49.95 31.68) 3XU'RFD (F=43.17, 19.77) B THELRSEIFMOEIZD b
7z. %72, CM] 5 X O IMTP D v — ZfHICF1) 5 V4 L EEHERR AL T 0 ) Td - 72 (CM] &
iz 2 17.67£1.23 cm, FEEAM - 17.98+1.56, IMTP A7 : 1767.17£77.01 N, FEEAD -
1658.54+104.16).

£ 20003, WEHEE L OB -IHEMEZR LT WA, £77, X3 ICIZER-IRENT 2 % ot
fEICHA L 727 — X #5710 TGRL TV 3. McGuigan (2017) 120\ CiRaE L 72 15% D
FHeZ Fnl> 72 D%, Time to PF @ NL §&fF (41.78+£71.20%) & RFD I 22 COEMT
o7 (FL:2212%22.72%, NL :23.90+24.83%, FL :17.57+8.55%).

<F1-2, K3DfA>

4, EE
AWFZEE, (1) RHZ v 7 1 v 7B Ri 0 L8 % 2 & € -0 1 AT OE Y, X

2) KIS vF a4 v IO X AT 4 7 ZABRICB T I EAEDRKREIZALLICTE L %H
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e LCiTbhiz, RYECHRECREE 2 EM & 3 3 L HEFZNRIC, FHES X OMFROLE

H,\é_‘#

BRERT2T VT 4V T RiTbE 7, BETIE, BHRCET 2K HOAERFAST 4 7 X

FAT A7 ABRICLIETE B LU v T 4 v 7RO BN - IFEMN O R HEM Ok %

TV, 51T vT 4 vIZBICB T AEEFOZ 793 4 XFlcOWTRTI L ET S, Fh

ZNDO Yy 7L OFEMAERIILUTICORTIEY TH 5.

4.1. FEHbiR O ZED I OBIHT A I X OB ) I JUg 3508

FL®ic, KiffEics T2 —2>HOEMNIE, FIIZ VT 4 v VIROKEDO LA R LA X & 7%

DHFE A DE 2 HBE R NICEH L TRETS 2 2 & TH o 7o, —HRATBOT OREER, BB

I OIEBANC IR oA EEN RO bz b 00, REHiciiwTholicsnwThEER

FEDERD B NI o T2, AT TERGE L 725013, BHRIC 31T 2 KR DIREAECH - 7225,

Xo

RN DRRD O, DAL L T BRBEE AL AR AFE L2 KITT 2 L hhni v

5 TR EANT. T, EHiFfoMEK IO —2ETH B PF/BM iIcEWTiE, FL X9 D

UL O PEBEICEWT LRI N ZOfERIT, Ao AN EHFRFOHE KT ICHEEICE

BERITLIBZ R BT 5250 THS, £ Shimokochi et al. (2013) [H{KlEp% EAL X &

ToEHDTT A3, S 7B L 0 S HERICHEN IR E o7zl L 2WELTEHY, Thb

REKRNEDOHR L =T 2 b DTHo 7. FHRFICFHEFHINLHEH L LT, ACL#EGIS

COMEPOLMEINTEY, FHO X AT 4 7 2AEEE ACL X0 5EADKET X & DR

BDFATIFGE ST I LT\ 3. Cerullietal. (2003) iIck 3 &, HiHiK 1ov—2flié ACL ®

EADRE JITITIBCBEREDRH 2 Z AL BICINT WS, LizndioT, Tb DA% E
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TABE, EHRHCE T ZHITIK IO v — 2% /NS K §5 2 &, ACL 7 CIEBIE o5& T
DEEDLIERICEECH Y, 2OHEO—o L L CTHBRZATES ¢ CEIT 2 2 L AVRI N
X HIC, AR ClEEHIBER > & PFICEES 2 £ COREICOWTOMET L7z, Z DfEHE,
FL 23 UL X 9 % HEiC Time to PF 238A 5722 L 29K &M, ARk NLIZ UL X0 b HEICE
WIZ LRI NIz, D DRERIT, HEROMEEIC X o COEHIREIC 31T 5 J) — AR 2 7 5
ZEERTHDTHS. EHiC, D TimetoPF & PP/BM D 2 DDA % #EL T, RFD %
Bl 2L T, RED TIZFLA UL XY b ARITNI W LAVRI N Z oFtibfEdic
FB1F5 RFD 28 K& W2 &ld, MOKRHEICRKZ 23 EH & LCHFRICb > T3 Z & %R
LCHY, AL 7 Cerullietal. (2003) O %EE 25 &, Z D RFD o%(filx ACL {&{5 o
VA7 ERTERE L TEX S ENTE D LSS N5, Ebbenetal (2010) i, FIcoh
TE RS DA HIRHC B 2K I 2 HIE L, PFICE 2 £ CoORE%ZE B L 72 RFD 25 H L <
W3, ZOFER, NREDOKEIL 79.41kg E AMEONRE X Y b E-WICHLED ST, RFD i
31007.34N - s L AWIFICH TS UL XD D FEL /NS WETH o 72, FEhadfkic s 1T 2 5045
W57, WMICHEGT 2 2 ERTERVLD DD, AWFIEICITHEM X L Kig % EIL X &
TIRBETOEMICEH T2 RFD OKRE IPPHE CH o722 e3bh b, LizhoT, ek E
X7 AT, EE OERBNIE L IZBEETAE R EDF A~ T 4 7 ANERIIRKE miE W07 T
b, RED 324 5b0Thh, HETH L LTI D XS AW KEcE PFAHET 2 X5 7%
HEZHOCTER L2 X BEHIIHA TP L —= v 72 {ToTCHEL ZENEETHLLE X

5.
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4.2. FEHIRF ORI A S X ORI 3515 2 8407 — IHERI 2

KZEICE T 5 2 0HOEMIL, 7V T4 v 27icEs )38 KE X O VoA £ %G
Ll Thotz, FLOIC, KAERTHIT 254, FIZHEIER A2 NREM T35 2
ERTES, WYRNHETHL L xR, T, EHEIFEMHOERICE TR, I
FETEH LMY FbNT VB D, ZDEFRTEITFRITED T3 b IFTldZav (Newton et al
2006). 2N b &EEE 2T, AFFETIE IMTP CEFli & 412 TR DB 25l % BRI,
Z O % JEERI & EF L 72 (Kuki et al., 2019). LA L7 5, &3 L ERIH & JEEAH
DT VT 4V IICBT BB LU CM] OBER T HROEIB LN TV E DI TlE kDo
72T, AEEET BN IHEN BT SHHEICEH L GRngiED 2 2 8 LT 5.

3IRENT WS, B-FEENEO—E% 2% &, McGuigan etal. (2017) 0EHETH 2
15%% kRl>72HHIX, 7v T4 v 27CE17% RFD Tho7. F7z, RFD O MrERA L PF &

Time to PF TH % 25, A3 TlE Time to PF IC X 2 ED KX J 1Tk X {E L2 T 2 HEANICH

|

5LEZ25. ER, TvT 4 v 7IcET 5 RFD o B Z R L 72569t ¢ b, L

|

T AEERAE LT B, Schmitt et al. (2015) 1%, ACL #&5E&» b HEERKO 24 I 7ich b

WNREWCK LT, TA VALY w7 LIEBAEHERD N FE 2 b & i<, KRBEIISE O/ 23 L,

Z OB — AR OKRZ X2 ONRELDF L. 2L T, 7T 4 v 7o Bl — @2 7

BICHESLTA B &, RFD IZBWTKEARENRRD bN/Z. L, KERPUSES O 172E05K

FWZllE TYTAVIIRBITEIRFDDELRKEWI LEZRLTEY, OWTIZACLEED

VR DPEL IR Re 2 RB T2 5D Th 5. AL Tl IMTP ZlonfEIc s T 2 E&RICH

W22, TV T 4 v 7D RFD Ik T B EN-FEEN S Fak L 72 Schmitt et al. (2015) & FE{EIL
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TR Cho7- b ZBiEx 5L, IMTP 07 2 b ACL #E5IC BT s5idRFEO 24 I v 7

ZEHl S 2 FERO—D2 L L THRITH 3 AIREMEDLE 2 b7z,

4.3. EHEFOEEFHICET 2 L —=v 7 (BHG~DIGH)

INFTRLEEY, FIHITOI vF 4 v 2ZICBWT, Ko MERIEEIC R S & HIERK IO

— ZfEBKE W LITMA T, EHiBHRE2> & PF ¥ CcoRfH <, #EHE LT RFD 235 <

BT ERREANT. T2, VT 4 v IZRICE T A EMN—IEEAI 712 RFD OIEHICB W TR

WHEAICH 2 2 EDIRENTz, 2D, TV T 4 VI THEINEFICTT 2 FHiL LTl

VL7 I A BN TEERE TR RFD ZEFICAME LTMA S Z EPEETH L L

Ezbohs, HHIFICET 55\ RFD 3BT 201%, 77442 Y v 7EHTdH 5T

DI % v EHTHE. LrLEDRb, ZOZIZHH A4 RTOEHHERICEED ) 2753407

POTEEINTVELE WS Z L, HA3VILEFOZFTICBLTHMNAERAIAZSESLCE

D Gz 2s, 2013), Z OB T EETI O 7934 Xefikd 2 2 & ICIZEERI25% 5.

ZOMORENRTTEE LT, VA P L —=v2ZDF vy FREICENTSE RFD 23

BT 2 eE2 605, Higd (2016) 1%, NV =2V —vIiZBIF 27 VEAL ¥ v v FRH%

HIRL T, ¥ vy FRAICECHIfR O — 27 fE2E <, PKEicE T s —2 b ros

J—PEBICKEDP 72 BRLTWES, 2O "7 —2) =it TF5Fy vy FRETIO

gz L, 7y 74 v I/ROGETHZ /9 AL T2 LD ARETH 2 L EZLND.

ZTT, FHEIANT =2 ) v X0 I LICEIMMEROBAVNE sy 7 23— (T4 BT

v 78 WA 7Ty b x v TTE o s 9 A XICC, ERRoORIEK B S 35
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ERAFH L2, M4 IORT X1, BRI~y 72— %250 LoES 2 HEL, &k
ICHIIcEMT 2. ZOFRIc, &\ RFD 2#53 2 7-01c, THERENIE B ICHIE¢ 37
FUAEZRT LI CEREZ2IEE. o793 A4 bk Iz Lz e C 3,
PF/BM, Time to PF 35 X' RFD & %12 0.3m B 520> b OIRER & [EA7 & £ 75 & FL L 7= {23
Bonrz. bbAA, KHEORNREL 2 ZTOEBERIF TRV E, H50IFHEEOY
VINDPLT =R ENIEETE TR L 2ERT 2L, B L v, Lo Lads,
DX T A VY TT A4V IRART =) 7T 4 v T3S L O S HEICE Y T
IHIAXTHY, ZOFX ¥y FREEDY LEHT 2720, RHlco I v 71 v /e n
PGEEZTHTE L —=v 2R h 9 5 &) Al IR ICHER S 0 TH B,

<[¥ 4 DfFA>

5. F¢®

AL, () FIZ v 7 14 v ZREORE O LB R ZAL S ¢ 7-BED I F B OE Y, XU
(2) FIZ v T4 v 7RO X 2T 4 7 ABRICB T 2 ELAAEORE I RAL2ICT 2L %2 H
e Lcitbiiz, RO MEAHIEL ) b BELLHCTDOT VT 4 VI X > T RFD #HFE
iICHi <, RED OZHUCH W TENIFEM 2N K E e 2HMR S 1z, RIFFROMEDL S,
IV 4 vICENT 3 FEOGEEL VT 27207934 XL LT, KoK E S L

v — 27 ¥ CTORHRER Z 2 72 RFD Rz Hiv2 2 LB EETH B L EZ 5.

AT
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AWFEDZITICH 72V, TS 2 T2z S X AR — VIRBBA NI 2R C & 72 L
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Front Normal Upright ANOVA
Mean = SD Mean = SD Mean = SD F Post hoc
Knee (angle )
AV A 112.94 + 20.94 117.71 = 6.48 119.61 £ 7.71 0.83 -
FEEAT R 112.23 + 4.85 112.91 £ 5.51 116.31 + 2.83 1.72 -
Hip (angle )
BT B 108.17 + 9.21 109.54 + 6.55 111.78 + 6.33 0.80 -
FEMEAL R 102.15 + 5.07 111.66 + 5.06 113.48 + 4.76 14.43 F<N, F<U
PF/BM (N/kg)
TR 26.26 *+ 5.43 33.08 + 5.82 42.11 £ 9.16 2291 F<N<U
AR 26.25 = 4.15 36.27 = 9.19 44.62 + 9.57 21.23 F<U
Time to PF (sec)
AV A 0.072 £ 0.018 0.050 + 0.009 0.01 + 0.002 49.95 F>U, N>U
FEELLI 0.074 *= 0.018 0.041 + 0.015 0.01 + 0.002 31.68 F>U, N>U
RFD (N -s)
BT R 23971 + 10891 41304 + 11791 221609 + 74487  43.17 F<N<U
JEBEATHA 23004 + 9289 68718 = 57670 245213 = 91654  19.77 F<U, N<U
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Front Normal Upright
Mean *£ SD Mean £ SD Mean £ SD
Joint angle (%)
Knee 0.30 = 15.23 4.34 + 5.00 2.88 = 6.86
Hip 6.01 £9.11 -1.83 £ 5.59 -1.34 £ 6.99
GRF (%)
PF 16.99 + 15.07 -7.12 £ 10.26 -5.02 + 14.09
Time to PF -0.72 £ 19.41 40.61 £ 72.01 3.80 = 7.36
RFD 5.94 £ 36.24 -23.87 = 24.86 -7.62 = 19.33
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AN

Forward Lean Landing Normal Landing Upright Landing
(FL) (NL) (UL)

INSTRUCTION INSTRUCTION INSTRUCTION
[Er 2 HIE L CFHL EHOLSCTEH [RER% BT L CEHL

M1 Z7vT4 v 7Hics208AELEL VYT 7 ay



GRF (N)

2000

1600

1200

800

400

20/14

RFD (N - s) = PF - Time to PF.

The moment
at toe-on

~
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Time to PF
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A criteria to assess an asymmetry for athletes
(McGuigan, 2017)
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Variables Value
PF/BM (N/kg) 41.01
Time to PF (sec) 0.014
GRF (N - s) 209857
T
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