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PURPOSE This study explored the sex differences in biomechanical characteristics
during a side shuffle step deceleration maneuver. METHODS Participants included

12 healthy adult men and 10 healthy adult women, and all performed a side shuffle
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step task. Time-series data were extracted for temporal parameters (approach
velocity, contact time, and deceleration time) and biomechanical variables (foot-
ground angle, resultant ground reaction force, center of mass velocity, and three-

dimensional joint angles and moments) during the deceleration phase. For statistical
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analysis, temporal variables were analyzed using the Mann-Whitney U test, and
time-series biomechanical data were analyzed using an independent t-test with
nonparametric statistical parametric mapping (a = .05). RESULTS Women exhibited a

significantly more pronounced eversion alignment across the entire phase than men
(p < .05). Specifically, during the initial deceleration phase, women displayed higher

This research was supported by the
Pukyong Natioanl University Industry—
university Cooperation Foundation’s
2025 Post-Doc. support project.

knee extension moments (p < .05), whereas men exhibited higher ankle abduction
moments and knee flexion moments (p < .05). CONCLUSIONS Distinct foot
alignments and joint moment control strategies may manifest between sexes during

the initial deceleration phase of a side shuffle step. Moreover, these findings can serve
as a foundation for future studies investigating intersegmental coordination of the
lower extremity and neuromuscular control mechanisms.

ME

Lo}l HlUA, HlEUE S thopsl AR oA 7k W bk A3

2 33 =9 o]=(lateral movement)©] HIHSHA Y=, o]

At 522 -2 AIZF Yol & AR 2 544 Hokg B4t

S Eth(Donelon et al., 2020). 9 o] 522 B3 W5
7] 93 A4 AFZE4(center of mass, CoM)9] &5HS #|0]5

7] gt 554 Als o] 8=, E35] =% i(horizontal

deceleration)2 &2 o S22 (impact peak force)d} Foh&
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(loading rate)& §F & sh= AWetE &S Uehfo] ofA] <

A7 71AA FEZ S7HZ 5 AtHHarper et al., 2022). ©]
3t et 71 A A Kol AR Axz @rgolA] BAYsH= HIHSA
o] 443 Dok BRiEE Z0& dejA glon, AAR i
H o] AAAIH(anterior cruciate ligament, ACL) £42 54

A, W A, 04 5 e ABol ATHE AgolA 23] 2

= Ao 7 Hixo] 2ti(Micheo et al., 2010). E&0], 7% 77t
oA WA sh= 7|4 Fotg Fds| BAT ¢+ A AL 2E &

A 3719 A 2 499 A 842w FokHarper
et al, 2022). THEHAL, Z<5 T2 59 e S1A) o] e A
Adety 54 21 ol 53 A YAtk B Roje) /Wt &
2 Ao AegkE o]3}|5t= g 23 9Ju|S 7HRIth

& ATFEL P4 T WS B4 98L B 9
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o F=2 A (cutting)? JZ & ZA|(landing) TAE &85
o}, APyl w2, AQH 2R FHol|A kA FE, TE =l
E, AHdtE 9 7] A7R &4 B HolE Aok 2 BAY
st HeE A A E o] Yth(Donelon et al., 2020; Hewett et al.,
2005; Nishizawa et al., 2022; Leppénen et al., 2017). Al5-2 2l
=4 Alo] MgS AHEH, 22| FRoA] TEE] wiE&=3
7t FEREY 238 fiote] AEEE A= 2R
vepgton, AR £ Al W& AFA 7HA AA ot E 4ot
Ps o FETE ot IAEE ZA0E BigEo] gtiDonelon
et al., 2020; Fong et al., 2011). ¥r' E%l(toe-in) Fef<] & 2}
72 fEe B5 oAy JgHE Hd d WIA 4g S7HA
A F& 9] o HHES} FZ9] Y3x BHECS] F7tE o]o]
A 4 9lgo] ZHEYH(Nishizawa et al., 2022). 3t Yu and
Fernandez(2024)& T3 &E E1844 I AW S&olA L&
TE 9] Yol F7otal J3HA Y AlHo] FrAghy Blshlo
), o]2|gt A= AR (dista)d] EFF9 1} L% (proximal) 2]
19 "L A Uebd & ok a okt 919 AP A
2 A A Ui ohA] B o] B 44T 229 A
olgljst= dl 383 ZAE Alset
J8u AR 9 J 22 A= 9 = Al w2 7|AF Fokg
I 4= qlom, AR oA FFR A AAH HE F7HA
2 £ k= F4o] A7) 5 o] £tH(Donelon et al., 2020; Harper
et al., 2022). o]2|gt SHoA HZoe FH R ot 5A|
7Fset Aol = HE AFl(side shuffle step)°] 7|& 14 E =W of
T HAE AT 5= s Uid B7F AR AEEHJOH A” &
Zro]] Blsf ACL <4 9183 s g5 Z95 A4 Aol 54
< S| §tYstA gtk Aol A= UK Zaslow et al.,
2016). sHAEE dg A4t sHTAE ] Ztx W HHIE] gt o]Ak
FEH 2 B gk vlwgk Aol vl F2 A7t Yol 423
= A9 BA A Edo] dF i el THIEHA XS
7FsAdo] itk (Pataky, 2010).

ShH, AR F2F =5 oA Aglo] i o] TE O A Y
e} 7| AH Fop £ AJol= a3 B4 Q4R thRo|A &
thDonelon et al., 2024; Sigward et al., 2012). £3] oJAL G4
R} ACL &4 80| o &uha B Eo] gou o83t jo]=
Sfeha ek A E YA AT 8102 RE Y|sk= A
o 2 A QltiHewett et al., 2005; Parsons et al., 2021). A
2 5Y% S olF B X HAE FPoitg o2 R
oo 2525 oA B A ZWES 75 ouF JES B 5 3L
ot B 1%t Carson & Ford, 2011; Sigward et al., 2012). ©]
3t A= A= ME AF] FRIAE o1A] TE o] PA| G5
9 Zpol7t UeHg &= S AR

a8y 71& AFE2 FE Aoy A A4S ACL &4
A 9E alolv Al FAZA Y 7ol 23S Fol fom,
ALO|E HE A9 7 I ol A U= oFA] IE 9] A e
EA47 4d Aol AFH R vt A= ARtHol). whatbA
Aol A& AFO] G oA Uehds obx] B9 55
259 EAAS ATHASH0R T 28 go] A7 &
A9 EH2 Aol AE AF] 52| 7 7oA YE= o
7] #Eo] FA A5ty E4E EAoka, o] o2 22 et
T Bl £49] Aol& Fsl= o Stk

O
h=1

X

N

% i
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H o] #E 37]= G*Power software (Erdfelder et al., 1996)
£ A& AP A7 -4 (a prior power analysis)< &9f AP35}
Ack. 7Y 8337]= KA AOIA A ZjolE Bagh AP A
(McLean et al., 2005; Oxendale et al., 2025)& <A Z A%513
on, EHEE  ARS 7IE2E FY5E .05, AFY 80004 &
$37] 1.4004 215G 4 10go] =it olof A7et 49l
44 1298(28.10 £ 5.32 yrs., 177.40 + 3.86 cm, 79.90 + 7.88
kg)@F 914 1078(23.89 + 2.52 yrs., 162.89 + 4.26 cm, 52.44 +
4.98 kg& dAAE ST ot 2 s g8E A4S A
Ym, oldr} 22 g3t37|9] ks & Aol AEE Zavt
Atk

HE A= 22 370 olWoll 22 A A sl FHel fla 59
olF &S YL SR = on, FAS0] LEZQ] AZ A
g5t E3t Alo|E A& AF] 52 =3 Al AR QIS A st
2 ztolg AAH| fls 5L 2719 A'¥(Le Court Advanced,
le coq sportif)& AlFetct £ A= P tista -2 9Ys]
9] 5918 Hro} A5} 0 1(2024-10-002, 2024.11.07.), ZE o
AL AL H 02 FYAE ZAget T AT o ofstoint

AT 9 A%

2 AFE FPot7] Aol 8t AJA 7Hl2HMiqus, Qualisys,
SWE; sampling rate 200Hz)2}t 1tH9] ¥ 7](9260AA6,
Kistler, SWI; sampling rate 1,000H2)E AF&3Itt. F AH]=
A/D board (Qualisys, SWE)E &-&3to] 7|8kt o, A& 5=
AL Qualisys Track Manager (Qualisys, SWE)Z AR&-3}ic) &
£ A+ A= B 98-S Hastelr] Y6l oF sEE FHls
Sgstglon, Blo]22 TEZE F 12.5 mm F719] WrAEEA 3071
£ (Fig. D3} o] 2251t} Alo|E AE AF 529 A1 A

Posterior

Anterior

Fig. 1. Marker set
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Three times of leg length

Starting point Return point

Force plate

Fig. 2. Side shuffle step execution process

< AR5 Aol the] dol(AIS EHHEX ] S ubALt ASIS vt
A Atol9] £AAZE AST F, AAH7|EHE HS50=E o
Zdol9] 3ulutE "ozl A-E A2 A Fol&} B AP o=r A5}
FoHMaurus et al., 2019). Alo|= A& AF] 522 (Fig. 2)9F &
o] Azt AZolA] Q1] Foff leF O R Afo|E HE AH] SRS 5
Yool LAIS o] A 7)o ZA|jE &, ohA] AR A F O HE
27 BEFcEE 85It Afe|E ME AR AA| Az At
oflA Tett HHE SR 0 R I E R et olF FEe 2%
=o] Yefm(Rai et al., 2022), BHEAQl £42 325 {5t
E4ot1A} ok w5 NPT Ve FEEE AT 4= 3
(Mohr & Federolf, 2022). o]o] & A= 5
Asletal et 54 & Feotr] ol 4 AlEE BHE 5&
ofd F& 134 SYHOR Yol oIt BE PAE= &
AY A 33]9] AHS P H, AZ A4 Fsto] A4S
o] ARt 7] Sl AFHoR 2R F oAl AlE A H7HA]
ot £ Ao £ 5 B4R $F o2 TSt
o} HolE= & 3319 FEARl o] s L= oH, A+ o
AR n&2et 52 H8-5 HAastolr] sl ZF Ak Atole] 30x9]
AL ABskle

AeA 2

2E glo]g+= Visual3D software (Has-Motion, CAN)S &-&3}
of A5k} 42} Butterworth 21953} BE|E ARE-5o] oA ]

O|E|+= 12 Hz, A/ dlo]E&= 100 Hz9] Abtut4=2 JE st
AchLam et al., 2015). o|F TFAL] & AAE 7|EL2 55
9 Zut, o1 %], o], ¥ £ 6 ARk 255 BES AB/dot
¥om, Cardan® X-Y-Z Al¥A(sequence)E AMEslo] & &4
-2 A} HGrood & Suntay, 1983). oju] M HA Q] Hf
2 X 5, +Y AW, +72: AS5 02 HA5l
EA4 AL FYstr] f6l, "HA HAS T 49 24 4
(midpoint between the first and fifth metatarsophalangeal
joints)2] 4% 7k (horizontal acceleration)”} A% UEHY
= AlAE H9AISE SHA1Y AE o] A (left toe-off, LTO)E 7 2513
tHAst et al., 2013). Th2o 2, QA& 51X 9] A HZ(right foot
contact, RFC)Z} A o] A|(right toe-off, RTO)= 44 Ayl
ol AF9 10%°] =Zoh= AFE 7222 Hstqlrt. did 7]
2 NAES T PFAS 524 AbE olHIE A daEEY
Bl S A5 APAFE Farstal o (Loewen et al., 2025),
s So 23 5= Sl ko] 2 E HiAsty A4

ARl A5 & AldS 225t o At Ao & HiH B ok
ESE RFC #¥ RTO 7HA|9] 47+ F A4S st 9] £5 HF37lo] ¥
g7t He= AEE HO 7§ 22 A¥(maximum knee flexion,
MKPC2 Aofstgiet. HoH A vg e, LTO #¥ REC 7t
A& A FHapproach phase), RFC ¥€ MKF 7HA& <& +
ZHdeceleration phase), RFC ¥ RTO 7tX& ¥ H& £37+
(contact phase)2. &2 A3} tHThomas et al., 2024).

EARIRLZ o]4Hy HlolE|(discrete data)?l AlZF ¥R1(temporal
variables)} A|A¥ Hlo]E](time series data)Ql A stz Hol
(biomechanical variables) 2.2 th&a} 7o) LS T A|7HAQ1
% A< S (approach velocity)= H 1 5] Hat AA &
F5A419] 43 £ (horizontal velocity of CoM)& AFHEs110H,
A HZ Al7Hcontact time) AW HE F7H9] AQA|7t0 7 A
o5ttt A7 (deceleration time)& AW HE A7l tigh 24
& P19 A8 A7RS EESoto] B4 o AE-5F3IT

A Qe §IQl2 7 71 Bt H-AH ] I M= (foot-
ground angle)?} &4 AHEHH (resultant GRF), % AlA|AFHS
4 £ (CoM velocity), stHAHE(LE, F5, 9384)9] 3344 &
AHZ(joint angles) ¥ XM E(joint moments)S AR50,
W2 ZHE o) 321 T 4t W HHE Q] 31 BIRF2 (Table 1)
3} Zro] A oj5tqirt. 33+ W HHE(oint momenti= G55t
(inverse dynamics) 784 B A&t & A dFo =2 HFtslot
PFom, AW HolH= AF & A fsloldrt.

Os‘l.',

Al
KX
=

Table 1. Definition of foot-ground angle and 3D joint angle and moment axis directions

Variables Sagittal plane Frontal plane Transverse plane
Foot-ground . . .
- + : inversion, - : eversion -
angle
Ankle joint angle . . . . . . . .
J & + : dorsi flexion, - : plantar flexion + : inversion, - : eversion + : adduction, - abduction
& moment
Knee joint angle . . . . . . .
+ : flexion, - : extension + : adduction, - abduction + : internal rotation, - external rotation
& moment
Hip joint angle & . . . . . . .
P Jmomen% + : flexion, - : extension + : adduction, - abduction + : internal rotation, - external rotation
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SAAE

HE HolHe I53 3319 /fE AlZol et HatghS A8kl
ot Aok 7+ ZpolE BA45H7] Yol A/ (Shapiro-Wilk test)} 5
BAA(Levene's test) HAS AASH Axp, 4B HoloA HHA
= TESHA] Rols A 02 yepgtt, o]of wheh AZF #IRlE Mann—
Whitney U test® Z-&3¥ o, 5% F(median value)dt AF
29 ¥¥(interquartile range, IQR: Q3-Q1), &3} F7|(effect
size)g AAIoFATE A QT #iQlS 12+ B2 BAA whaty
€] "3 (non-parametric statistical parametric mapping in
one dimension, SnPM1D) 7|49} H|R4 =HHE + AH(non-
parametric independent ¢ test)& B E4353Att BE SAE
AL pandas®t NumPy ¥ SciPy 2to]E& & AR&5to] Python
3.12.7 (Python Software Foundation, USA) 330l A =85} 0.
W, §ol5E2 052 AAslt

o7 2

A7 ¥ 9l(temporal variables)

AJZE |Rle] B BAE T (Table 2)9F 2ok 84 A%, 2<%
Lo A A AL, A ARt A= A Eol ThE o’ Aol vt

B 29T ) 05).

A A9 e+ Wel(biomechanical variables)
AR A wRlo] gt £AZAT = v Zot WA, FEd]
£ AE 29 IS Y H-AW A= (Fig. 3)3F Zo] A 7t
(0-100%)°lA BAHLZ gt AFo]7} Yept O H(F: -9.35 £
2.46° M: ~1.89 + 4.63°% t = 4.519, p < .05), 942 4ol v]3]
o & 9 U3 Y-AH Z g Uit v, (Fig. 3)°l A4
o A AuntEa AA AR S, (Fig. 49] 3244 ofA] T4
2o A Aol w2 /93t ol 7k YehtA] GRgttHp ) .05).
gHH (Fig. 59 &% T4 WHA/9d BHEE 3 7719] <k
6-20%N1A4 g 2t A Aol 7k HER e H(F: -0.26 + 0.10
Nm/kg, M: -0.47 + 0.09 Nm/kg: t = 4.784, p € .05), 3§ #3¢
oA FAlo] ojA R ¢ £ oA RHES Yeht g WHo Z
_Tr_/x]zi EuﬂE au] 7?&_ _—[L7}_o,] ok 10—12%°ﬂ/\‘] /\é\:ﬂ 7]— 5741140
2 {95t 2ol7} e o m(F: -0.20 + 0.29 Nm/kg, M: 0.19 +
0.21 Nm/kg: t = 3.237, p .05), AL AA RHES, YA =
I ZHES YEr

B AT 0] T2 A= 4E A9 34 71k ARIsH
= awet AW A% A7 3%
AZh 4 AR, AR AR SEol4 $elulg Rolsh et

Table 2. Comparison of temporal variables between males and Female during deceleration phase

) ) Male Female -
Variables (unit) - - U p effect size
Median (IQR) Mean (SD) Median (IQR) Mean (SD)
appr"(?fl/hs )Speed 2.03 (0.15) 2.13 (0.29) 2.01 (0.31) 2.03 (0.26) 37.500 567 131
Comézz;‘me 0.35 (0.04) 0.36 (0.06) 0.29 (0.13) 0.32 (0.08) 56.000 391 206
deceleration time
(% contact time) 4936 (3.90)  48.69 (3.62)  47.42(3.05)  46.78 (2.34) 66.000 094 393
* p <.05; IQR: interquartile range (Q3-Q1).
Foot-Ground Angle: Frontal Resultant GRF COM Velocity
t=4.519, p.=-001* 2.0
15
‘ELO
05
+: Inversion / -; Eversion 0.0 +: Lateral / -: Medial
0 20 40 60 8 100 0 20 & 80 100 0 26 40 60 80 100

Deceleration time (%)

Deceleration time (%)

Deceleration time (%)

Fig. 3. Time-series changes in foot-ground angle, resultant ground reaction force, and CoM velocity during the deceleration phase (red: female

M + SD; blue: male M + SD; gray: significant intervals)
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Sagittal Angle

Frontal Angle

Transverse Angle

* Dorsi flexion / -: Plantar flexion

y
|+ Inversion / -: Eversion

g FTEX ion / -1 Extension

“+: Flexion /- Extension

_45 T Adduction / - Abdu

+:Int. Rotation /- Ext. Rotation

0 20 40 60 80
Deceleration time (%)

100 0 20 40 60 80
Deceleration time (%)

100

0 20 40 60 80 100
Deceleration time (%)

Fig. 4. Time-series changes in three—dimensional lower—extremity joint angles during the deceleration phase
(red: female M + SD: blue: male M + SD; gray: significant intervals)

Sagittal Moment

Frontal Moment

+: Dorsi flexion / -: Plantar flexion

+: Inversion / -

Transverse Moment

.784, p = .001*

3.237, p = .015*

+: Flexion / -: Extension

0.25 /+: Adduction / -: Abduction

-0.11 +: Int. Rotation / -: Ext. Rotation

+: Flexion / -: Extension

0.01 +: Adduction / -: Abduction

+: Int. Rotation / -: Ext. Rotation

0 20 40 60 80

Deceleration time (%)

00 0 20 40 60 80
Deceleration time (%)

100

20 40 60 80
Deceleration time (%)

100

Fig. 5. Time-series changes in three-dimensional lower-extremity joint moments during the deceleration phase
(red: female M * SD:; blue: male M + SD; gray: significant intervals)
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WA gerom, ol ol A 7t AlolE AF AFl 2 7 &
& 9 9 7ot 2717 fARRS Elskqit). g, W-AHe
AH ZAEo I ETE O] W RHE 9 RERHO AYE HHE
oA |93 Aol & HEH .

TFAHOR oS FAETH A 721 ARt AA v & HS
Hojw ZAol= Z 0= Yetth AgPAtolsls Aol EAR AY
Al ofdo] FA T bd 9 B59] Wig]Ho] v 2 B <y}
g 3Yjzto] § 3 A veRdtha B3tk McLean et al., 2004).
g A+7F 29 FEA g ZolE Bagt Ad g, £ A+
oAM= BE B koA gt A Zol7h UeitA] gkgkoH,
A BAAHE o ATk Aol 7t ZRIE Qe o]2et At F |
9] 574 7o) dErk= HollA siAE 5= Qlth & AfoA A
ogt WETE Ztr = StE] tigh WY s UEi= v,
A 2t = g 2do] X"l s o= o AA HiX|E vkt
CH(Takabayashi et al., 2017). w2bA £9] 491 FEo|u} 13
Aol A, T IETENAY A 5l 4E o7k YERA|
P, & 4 AA7E Aol A-gsto] uj A== Ao ALY 2}
o= I-AH Ao o 9gstA Z2HE 4= Stk Isherwood et
al.2021) of/go] E Rt ¢ o 9 oj¥H ey ZhS Ut
e 225tz 202 KISt £ AqtoAE WEE Wt
A S H 2t A SAH O Koot = gtot o o] 717t T
o 9 o W o] Ao, 1 o]z L-AH 7
oA FSeHA e ol oY - E E v vt U
oA 9] FfEF et T A HA Y] AHo| et A FE
2 o EYotA BEHISS AAFRIT olZfgt v o= i £4Y
Sf5etA-7)5A 29 AJE Aozt WAESE 7Hs/do] . A
PoATo] w2H oA FAJRT} gho] v]EY 734 (foot torsional
stiffness)o] ¥il(Ezawa et al., 2024), dF5 27104 22| Fo}A|
#Hygol o A Ueue 5 o] +2H0E § 4% Aor Bl
o] gti(Fukano & Fukubayashi, 2012). E3F A7}st -2 A<
< YR g AFolA o8GR WP I A9 HEo]
g =2 Aoz B1H v} 9tkAlahmari et al., 2021). o83t F+x
A B4 5 Al Eodo] Ao disf o] - FER uy
=g 285t 7Fs/dol itk
E3 T B EOA A 7t F31gE Aozt RIF e
7] FRroNA gL HA R o A2 HETE o HHES B
1, F5REoA s FAo] 23 BHEE, ool A4 HHEE

et o] 7hed] WEWE ol wHlES] Fol of e 2

1

|
=

-

MR od xR

Yol A folstA © HE LR Ao FA AT}, AZot
A(subtalar joinn)9] W= ¥, A, MiS24S EFoh= 4
(tri-planar) %9 Z(Jastifer & Gustafson, 2014), /¥ 3} =
T4 U HeS Hdokes 840t whekA T oHE W HE
FEHANAY I d S sHelH, ol B AwEkEo] i
T4 S diel Aok A HF] BHE ZHmoment arm)S
AAAFE 7Fs730] Stk o|& Qlsl 9 RHE 37 ZA Yet
AR AlmETH

o, FHS S22 vE AAtollAe Y T 29zt
(foot progression angle)o] F-SE2] IAFH(LIEH U S~HHA
3|4) B ES AXshe 4] Moz B Eo] gti(Donelon et
al., 2020; Nishizawa et al., 2022). 184 2 A4+ w53

)

I rlo rlo ¢
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Aol Y HHECL REFHEO] AH HHECA UE, Zfo]
7 A E 5o APAFL} AJolstgint. olA " 2 AT mHl
E Zpo|7} 7]&E AY AL} thE 5 HolA YEhd 22, Ale|E A
E3 A¥HAQl AY A9 A 847 AR 27| fife R &
T Atk A" A2 A A2 T F4% §FE o] ojFox
B o] o v Akt 2950 BAAH-HH Ao £l A
qAos o FEAA WwFE. AR Aol MET Alo|E A
B2 A4 Blagt AolA e, AfelE AHEo] 15 it FJH | 27
37l &olshdt W X Bert =2 AR ST gy 1ud
9] JH- W3 ol £5 o5t R ESL 72 TR Ao] BG4S F
3] FEotA= 3t Bskth(Zaslow et al., 2016). ©]#
gh AE Eotd, 2 AtolA] TEE g 7 BE 4% /A
2 A AA Y] 5oty MEE 9 A oA 713 7HsAdo] e
), I Eol1 FEHE BHE 2ol T 27] F1olA AF
ofsHA e & 24| Heko] 514 A ¢ W EHIE(net joint
moment) F0 FFZ 1A A= AL

qhE, R0 Ad BHES 7t FA| 7] AN RES
A WFO R Alofohz 8417 FHRHH R FA ZHEoIES 2v]
tH, ol& & B AR (quadriceps femoris)9] 283 AHE
oz HixEo] gth(Yu et al., 2006). ¥HH FESd 22 2dl
HAEF (hamstring) ¥ H|E(gastrocnemius)2] +4A4 Z+
gtgobd, 55 9 EEHEA 9 T9(negative power)
vtk oAl dvA] &4 H A4 28T IRE= A
o2 dA Hrh(Verniba et al., 2017; Walsh et al., 2012). ol&
EQE, of oA ettt FEE Ad HHEE 593 Qg =
oA = tHEANFE SAHY AVGH Ao A 3ok A& o
AxE g, FAoAA vebd 25 BRIEE T8 ARE(posterior
chain) 49 st5 8&(load capacity) 47 AW UL Ao=
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Higo] 2 RS obtolnt uyd WIlda} 22 IAH-EH
Qlo] of} I £4o] X FE L5 U FEH/EY A >
WOl T HHECJA UEytor, o]2|gt Aol= E4 Adl 2189
S7HE7 1Bt Aol E E A & 3ol A 9] AgE 2t Adoldt &
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SHAY BEASHA] ottt HollAl, £ A9 At B4 I8+ F
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