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Fregly, 1966), “12] 1L Balance Evaluation System test(Horak, Wrisley & Frank, 2009)
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21 TH(Yiou, Hussein & Larue, 2012; Dingenen, Staes & Janssens, 2013). W2hA] E-2
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(Kanekar, Santos & Aruin, 2008), 7F7d A e e} SAkel st 822 22 A
% Q<Ql(Naugle, Hass, Joyner, Coombes & Janelle, 2011; Yiou, Deroche, Do &
Woodman, 2011), WF-§-A17F} ol A A3 -2 A X% 2 <2l(Cohen, Nutt
& Horak, 2011; Sun, Guerra & Shea, 2015; de Souza Fortaleza et al., 2017), 18] 1. =
T 78 &Y 22 AXx = AFS(Mornieux, Gehring, Fiirst & Gollhofer, 2014)
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dvlH] (Stackhouse et al., 2007) & =3} 9 AAH, WA 54 Byl oy}

Agow Ad g

Ol
o

Wi Ao yelda vk &, Az ] A

i)
k
30
=
A
=
(¢
=~
S
=
Re
z
E
N
S
Pk
N4
]
)
(1)}
[oN
=
)
=
\_CD
A
=
(¢
3
g8
R
>
=
£.
B
N
S
Pk
A
:
E
N
(e]
p—
(@)
~

rlr
o
I
S
=
Ry
1o
fu)
ol
o,
fillo
N
A
o
e
Y
[o
ﬁu
I
o
Jo
rlr
R
=
oMt
o
2
Ry
2
=
BN
i)

2 WA FAe 9%k &Aoo ® IFEo] 7] uwlFo|th(Bensoussan, Mesure,
Viton & Delarque, 2006; Tokuno & Eng, 2006; Chisholm, Perry & Mcllroy, 2011). 3}
ARE A%FE Gl Bolm FF AR vt E A cAnRbAlz=E o] At
(Yiou & Do, 2010; Rigoberto, Toshiyo & Masaki, 2010; Dessery, Barbier, Gillet &
Corbeil, 2011)7} AA = HA of|B]2pA = o] Ao #AsE ddbdl A&
AHEA A Aem AlgEnh

2o A A= QFY] FelM = AAA Al (postural task)
otel ¢]7], sk, AlZtEA S o] Q1A]ZF A (cognitive task)] 3 o]
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Sk thekst Al E Al 58 8l ok gkt (Huxhold, Li, Schmiedek & Lindenberger,

2006). kAW 17FS] F=29] =}¢(attentional resource)> g M o]7] wF e I

m

st A el S Q8] 7 A AEe Fo Td(allocation)©] LT-H T

(Shumway-Cook & Woollacott, 2000; Kuczynski, Szymanska, & Bie¢, 2011). ©] 3}
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3. AA -

1) <A BH D QLY

—

ArAl(posture)i= ZF ALA] Y] Al 1A S22 2t dEE Qv

3= A O = (Kejonen, 2004), AFA|l ZFH(postural control)<> UThs 2%

e
Mo
oft
ol
A8
o

(multiple sensorimotor) ¥}7d ¢ g% & o ZHE Frd I3
2 FF¥ v (Horak & Macpherson, 1996). A4 =& 2] F 71X FQ 7|4 &

¥+ AFAe] W& (orientation) ¥} H & (equilibrium)©] th. ZFA| o] wFEFol gk F ¥

-

16 [T ke



o o]Fojxtt. a8 AAY HIFS FA] FHdoewr Qs BAHE
83 RN ke xpAM A sl (disturbance)® Q13F Q1A A FEFT A O
& Q(perturbation)= 7 3}sl7] 913 b5 (sensorymotor) MO HS=
o v g,

Horak(2006)= AFAlZ2E A AElo] Zh= 319 QAE 6714

U

3 9E AR A ABFAY B uiath. FHFe wvt
NAAR B A AR Yol AFFAY oL A, o}F 2

o
©
Folx HAAHEFo] YERIGTHCrutchfield et al, 1989;
McCollum & Leen, 1989). =4, &2 % = (movement strategies) &= g d ef

(ankle strategy), 12¥&  Zh(hip strategy), 7121 A El(taking a step) AEFO Z

ot

T oA s A Hask 2 A2 AAE S5 H(sway)oll A

Mz

%7_
AFEE = AeEFoly, u3d HdeEF2 Fdst W50l E A (torque)E A BHA

ZEAY AFFA M2 SAge] THE AhF /AW AgAY

T
o)
=
o
£
R
2
o
)
S
S
S
1
N
L
X
C (0]
[>
it}
flo
27
o
A=)
o
4z
2
>
Jo
T
T
A,
2
=
)
%
)

By a3d Ak FUEA Q1 Avlxd o] o] Fo] X th(Maki et al., 2000). Al A,
7 B A =F(sensory strategies) O %= A7y, AlZE, aelal AAPASY 27
AR ZtHo] A3t dud mdy v v oA A
(70%), A ZH10%), D872+ 20%) W7} o] 8% A Tk(Peterka, 2002), 37 2]

Hste] wel Aol b A s WEet o= A7 A wbES o] E o]
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,\
T
S
I
~
N
S
S
X
S
v,
)
ol
)
0g.
1o
=
ot
~
o
=,
(¢}
5
-
o
.
©
5
=
w2
S
)
(@)
o
p—a
o
of
)
5
0
=2
X
N
2

Z=7Z(control of dynamics)= E.3B ¥} o] o]l x5 Fo TAst= AFT4
714 M el AA= AR AA AP thE Feko] ALLFE T} wpx|EFO 7
AA14 A 2](cognitive processing)< AFA| Ao HQ3st QXA zpd2 A

o Bagel wel Fbstel, oAb A Fale] o§ M =W 59

o] &A4s 9 v gkt (Camicioli et al., 1997; Teasdale & Simoneau, 2001)
2) AP ApA =4
e FAds THSEAY 2fFolA EAAE Wl (perturbation) el th-3-3f oF

o] AFAF Belenkii 5(1967)°l 2ol *3 A7l% ol H] X}A| %4 (anticipatory

postural adjustments, APAs)ZA], AF#] 2] W& 22 Y-S F3Y317] o|d v e

i
off

= A2 AMEE ZHe g4sE &l B AT ol F CdE

A=)

‘Ir

[e]

oF
o

(Bouisset & Zattara, 1987; Ramos & Stark, 1990).
Aruin(2002)> U AA| Al FEFS F= Q<A AMZEAE T Este] A
ATk AA, e dEE Wwalel Ar)el el JFL Witk ouAAE
=

A 52 YA olss sk

=, o] Z7)7h SHESE oulAkAl 2 de] F7herh(Aruin & Latash, 1996)
SAl, o8 SAQor fuE walo] ATL Wit BE Fo4 549

3 1] =
18 | = 4



= M RpA o] AT, H3E F2be] st AA EA] AL &
T o 93-S Wi=Th(Aruin & Latash, 1995; Horak et al., 1984). Al A, 3} o] 574
ojth. =, HEEZY SAAWRE ofyet S o] Pl whet o uj Rl A
< W3}t (Nouillot et al., 1992).

U xpA =g e hsh AgAT= A, i, S0 et B73 F
ATh A PA O e FF vl 9 22 d(Alekseev et al., 1979; Mouchnino
etal, 1992), 5% 2 <% Y (Oddsson & Thorstensson, 1987; Pedotti et al., 1989), %
9] &2 (Riach at al., 1992; Aruin & Latash, 1995), F&oj| A stz o] H3}o]
Q% += R 8 A]Z(Lepers & Breniere, 1995; Mickelborough et al., 2004), kx| 7]
(Jonsson et al., 2004; Yiou et al., 2011) 18] 3 7 778 &2 2> Ax = A
3}(Mornieux et al., 2014) 5 ThFst 22 A A el oAn| A ZHE A7)
o]Fojx 31 tl. thatel thdt BFHFi= =9 (Maki, 1993), H|TH(Colné et al.,
2008), & (Chang et al., 2010), 371" (Dick at al., 1989), Th* S F - (Aruin

& Almeida, 1997), 25 &< (Jacobsetal., 2009), 31#] A 3-AZ}(Aruinetal., 1997)

v}

SollA olFojFom w3t 9 HFo R st ou|ApA A o] EAbo] vERR

o

mhAEre 2 Sggue] uE R o

2
frt

=] [}
=As F

ot
rJ
to
1o
et
o,
ot

||\

“J(Aruin & Latash, 1995), A ¥R 7] (force platform)E &85t =54 2] o]

off

(Cohen etal., 2011), ¥ A4 (Bonora et al, 2017), ~7}E E(Rigoberto, 2010), 1

2 37 ¥ & (Saitou et al., 1996), > 7]5 A7]1¥%H 9 (de Lima-Pardini et al.,

2017), A7 A7] A= (Jacobs et al., 2009) ¥} 2 HEF W H|HGFH 2=
o B AFZo] AYEA oY d HBE Z9 ANE B BELE
< I (supplementary motor area, SMA)°| A H| x| ZH ] AL 7]|5S FESt=

Row wa A,
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ARl James(1980)= FAlell o1& tf

fsig
of

3T A
ar—/

AT of

2
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_
fils)

o

mr
X

X
i

—_
file)

il
o

X (focus)©] 2

=

(concentration) =+

==
S

4e) A

= Al

2]

1,

I Ao AA

©
=]

e o

]

&

[e1g
=

Lk

PERE

T
R

il 2] =

S

£ 74

AR, 7o)

% slrk.

Hlj A &

AR

o ka7t

)
=

N7 AY

floells

S

AR tf

Folw 27

o] o},

3} gelol

Ak

T
R

R

77k gt

PR EE RO

P
T

= 7= A9

Fod A= 7HA]

of 53

A
=

QI7te] AR AE AAV ddE=Z =

L —
T

Z ©] & (single-channel theory)

5

)

o

s

9 5] o

B

o] xR A 22

/\01—

|

X
=

‘mo

S K . tH(Deutsch & Deutsch, 1963; Norman, 1969). ©] 2} 7

Al
=]

tEs

o|]
8

[~=
"o

Fobel A=stke]l A el vk

S

A = A

)

st

o
=

= Ag| 5 glon, ¥E

atol

of i

L
—

A F A ol A

—
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e
!

J)

—

0

A

—t

0

ofpy
olo

ofpy
o

ol
.

o
Br
B

20



A9 Age] WA Ao Wt FFAYD P o] tF Ado|gow T
= %

AN 2d HASE A EE HAE sACl A EAA vEldE T3
WMol vheFst ot AAA, FarA Sl wel vhekebAl AghEe] gk
(Rahnama et al., 2010; Gabbett & Abernethy, 2012; Mikolajczyk & Jankowicz-
Szymanska, 2015). SFA|RE o] F Ao wE wWisteE ) A aEja $A
o] 54 wEt vt At =EEHY, olE AWsty] fe o]&F nde
th5 3 o] AIZFAE G 4 9l

A, wxtd el A4 B e(cross-domain competition model) | A = AFA| %4 3}

o} A A FFel FAA 3ol 2] Ab(attentional resource)2] “dAB-E

~

etk JPgeth meba BabE Fo) Ao s AAxzE Fae 4
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1998; Maylor & Wing, 1996), o]21st =3 o] A% wsl= 32 ARt =
AeA o & xkol7F v thal A sk (Pellecchia, 2003; Shumway-Cook &

Woollacott, 2000). 3}A| Tk o] F A= A3l o] Ao Ayps A3~

o= shAI A o] U

=4, UAE 2] v]Ad3 522 X 9 (u-shaped nonlinear interaction model)~>
AF T HA L] S wel YEves BT A5 A8Ss Aiele EEo|th
A A ] Sl mpep 2 =d HAe] 32 T F& 34T 5 o
v #RoE, JAAFHA ] Fol|=Trt EAY & A AAE A +3
2 gArETta A 3ok (Lacour et al., 2008). ©]# 3t @2 olxH AR F

o] AF ol&go]l AAMEHL] AFA Ao A4S fFEdva Zpdsth
(McNevin & Wulf, 2002; Wulf et al., 2004). 3tA] 7k AF o] W& F=3§ 2] WH3}=
At etk stAlde] Qlth

viRjur o 2 - 9pA] 459 R d(task prioritization model)<> Tt} 1A

EN

Aol wet F 7HA A T 3 BAE AR AdEiditges Jides A

wz Fo oy

filo
10
=)
o
O
o
rlo
o
rO
10
oY,
o
_>|~l_,
=
BN
i)
29
i
ro
N
A=)
2
i
o

M A EF= “QIA] - (cognition first)” HEFC 2 A& FHSFX| T, =21 =2

BAG FAsE B0l BAAT A5 AA) FPHL SAATE <A

%
£
2
=3
e
3
:
<
Q
o
S
=X
@
=

€A (posture first)” ko] L}E} , 1997; Brown et al.,
o)

2002).

Jm

8] Az PA

A Al e TH(Lajoie et al., 1993; Li et al., 2001).
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2 5235 29T F A= A2 7 2H(Qualisys, Savebalden, Sweden) St =
AF-8-3} 1 T}, L-shape reference 2} T-shape calibration wand(Z ©]: 60cm, 3%: 45c¢cm)E
Abgste] w1 HixE A F AT UEARE] AAC] FERE e A A

20mme] 7% HhAbubA 167HE S 38T

I:Ll

Y F=F H] S (sampling rate)
100Hz(100 frame/sec) = 2 7 3} 91 37, Qualisys Track Manager(QTM) A E 9o} &

w3ko] 7k whAl o] 3ab9l B1k

£

= AtEsidt<a1d 1>

<

1% 1. (&) L-shape reference?} T-shape calibration wand, (-3-) Qualisys 2} 2]
7)==t

@ Awnty 574 A

b

&

AU AFA| Aol A YEFY = 9FE 54 (center of pressure, CoP)9] ©]l 535 7
sl7] Sl ~EH QN Alo]x] & X R 7](Bertec, Columbus, OH, USA)E A}
L3R T<TH 2>, o] A= xF, yF, z5 2 ¥ (Force)¥} 59 E (moment) A3
7S Ao F7335Fe], 1 3(AP; anteroposterior), Z+-$-(ML; mediolateral) 3o
Ao AuRM E=E FEE S50l 7hestth 3w 5% H] S(sampling rate)<>

100Hz(100 frame/sec) = 2 g 3} 3 T}

24 =
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-- LFHD

8
5

-- LSHO

-- LASI

RASE —scssuo

-- LKNE

75T,/ R —

-~ LANK(M)

-- LANK@L)

- LMET

RMET

2.2:9)%)

7

19 3. vH#1%
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1. "9 788 X

oA EEERICE

RFHD Located approximately over the right temple
LFHD Located approximately over the left temple
RSHO Placed on the right acromio-clavicular joint
LSHO Placed on the left acromio-clavicular joint
RASI Right anterior superior iliac spine

LASI Left anterior superior iliac spine

RKNE Placed on the lateral epicondyle of the right knee
LKNE Placed on the lateral epicondyle of the left knee
RANK(M) Right medial malleolus

RANK(L) Right lateral malleolus

LANK(M) Left medial malleolus

LANK(L) Left lateral malleolus

RMET Right 5" metatarsal head

LMET Left 5™ metatarsal head

A FHgtE Fste]l A% AR & Qualisys Track Manager(QTM,

ARES QTM TR BAAS A 994 L SE ABRIRZ covit

27 A= 4



o Aq7] A A CuiAAl =R e YT

jatat
fillo
B\
o
ol
ol
N
o
of
o
2
A
(g
o

}‘

of
rr

&

Xa Y9 z HO]_ —O]: Oﬂ TjH ?:5_]_- 61;!

N

=571 flelA HAE FASA L, HAE
(force), 5%l E(moment), =4 (center of pressure, COP) #k(Fy, Fy, F,, My,

My, M,, COP,, COP))S AtE3}FiT

Fieh.

ol

N A= FEFS A ET] % APdAAE vad Zo] 113y

1) AR A A}

O #AJ71 & 54

MAT JAR7Ie EFS FSH3H7] $181 Wechsler Adult  Intelligence

!
=
AC)
o
o

Scale(WAIS)°| sAF% 77 7](digit span backward)Z 3] 3} T}
FHA = QAo kol 3m wiEo] Mo A] AAEHE FAAR AMEH T&
e Ao 2 vdS 7193k H deow SHetE #AE, F o =

A oA AOR SR RV} WAL W EAHoz wAe Af

= T7MA ARJTIG Y S-S SAsIT 7P B2 widel e &
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v}

SE AT AA == A ASAA 713 A A4 RE

A S Al A 524 (YY)

WA 54}

500msec

.

>00msec >00msec 500msec

a3 4. AA71Y S HFY ASAA D DA

S-Ay v -A S Elslr] $l3] ¥ P A= Revised waterloo Footedness

=<
Questionnaire(Elias et al., 1998)E 23ttt 1WA 101 &5 = =5 &5
2w SAME AP A FHe F GSAES Ageiun,

L —

Revised waterloo Footedness Questionnaireiﬂ A A= < 2>2F P

29 A = U



¥ 2. Revised waterloo Footedness Questionnaire
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I3 5 AFAAAF —60x 3 T A7)

Variance(ML, AP), Mean power frequency(ML, AP), Root mean square error(ML,

AP), Sample entropy(ML, AP), Total mean velocity, COP areas &

i 8thel e 7ivetE

S

2

3

=
=

gt el Aol 7hdete]

A wnre 7]

b

al

[eZ]

i
file)

X

M
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Foach.
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1ol

=
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shape reference

Ze L-

A7} R

&l

_CH

600.8mm 7+ZA S & w}AHZ} 2o] %l T-shape wand=

ko3
T
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file)
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g wAe, o g

2 gl whA

A H R 7]

EEEMECE

719 SIAE

2 skl

7l 1A=

RIS

]

A

3

2S5

3T

Qualisys Track Manager(QTM)

Fol o] %

S

7] 9% ol mAE HE-o] (0,0,00 0% A

23 oA
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CEREEN T

;ﬂuo]' 3m %1_94 EI_LAE% E’j’
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VER

Al zdrlel &l wet AAEs dhe AE 7199 F, el

A AR == 24 E(500Hz/40db)oll FH o gk W= A Hb-g-sho] X<k 3>

O

gt theElE 5917 hip, knee flexion 905 5

P
o
02
Jo
A
o
0
o

N

N

AT = mpAur 2217 AAE F 5-10% Aloleo] FzF 2 AAEY 3] &z}
T}

rr

s S0’ AHelA AAlE A Eds o R o

R WA R AT o) 9RE 71Sste] Favtet BT 9204
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® 3 3A =2
Lam M1 F Eelgels el ASIZe] ¥e Ak
(Dual/Single) (Right/Left) (/=)

ND.ST Single task ND SIE<y

D.ST Single task D N
N?)zDT Dual task ND w5 (1/2)

Dl']/)zT Dual task D w5 (1/2)
N]?HD T Dual task ND Ea(+1)

DJ'RT Dual task D Fo(+1)

Aol #Adrlel SRl wet AAEs dhe RAE 719 #H, el

A AAE = HZHAI S (500Hz/40db)oll T3 w= Al HE-8-slo] <

bl
w
V
2

O

It vElE 59129 hip, knee flexion 9055 5% o] X3t} A ZF

AFe wAT A7 AAE B 5-10% Afolo] TR AN HW 9w A
ool g Boled A AME 54 AL deow tigsteler @
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| o] R}, =4 & ¥ (order effect)E L85t 6714 <
FATI<E 3> 794

S

x 3289 FAo] o
A =S FAR FEHE £ G 534
QY F2 5% o UAVIE FASHA X Bl 30x9] 72 F ook
sttt

4. A3EA
st 2 A7|E dvla BA45F7] $13] Two way repeated measure ANOVA(2
within-Subjects factors)E AFg-3l3 o H, SHHALS HJAE F3sl= vha] ot
ZA71 HA L] dole® dAFson, FTHFHAOEE ABRA A 9
A ZAZE, 13, A7), 5, aEla BEz g a8al 3 % A7) uk
SAIZF FRAIZEO 2 A A TE<AE 4>,
¥ 4. APAHA
SHH FTEHQ
T3t e A4
<GA B HI--A th2]> of v 2 A 2=
<A 71%E, A7), 5,
A3 AL AL 3>
<8l - =5
5 A 4
A= gk A7) AA FA UErvE AR REd S S 5H
"'J*_-E _k:.'f_
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A&l 3xY G BA AAEn 2Edg )2 AL8-EHgl o

2 100HzZ A5E FHAom, Aotk Fu= sHzE A G 30 5t
3000 2 de] AwE Hbol X353 g A2 A o 2ol
Z1 ey 3F3d ot

2 AFNAE G A AA"EY AURgriE I 92 ARE
MATLAB >t =% 7713 (Version 2018a, Mathworks, Inc., Natick, MA, USA)3} MS Excel
3 2 77 3 (Microsoft, USA) S Alg-3lo] F23}3 .

+ Aol vetus &2 de] ZejdAalof thEh Spectral power #ks <l

371 918l 214537 2] o \H $H(FFT; Fast Fourier Transformations)2 ©] 83} t}h. =}

-

& G35 (cut-off frequency)ell st A2 <1zEe] F&xQlo] 10Hz o] o=

=2 4 glo= A3 A5 (Lanshammar, 1982; Lariviére et al., 2001)2} & gt
S22 33t A3 A5 (Adkin, Frank, Carpenter & Peysar, 2002; Dingenen et al.,

2013)5 Frarsled sHz= A3kt oA H](pilot)=AF A3 5Hz ©o]4e] A m
] Poweri= 0°l 7Moo v<ad 7>, o]& Wwo]*(noise)=® T3] HE Y

2~ o] ¥ (4" order double pass Butterworth filter) & &3l | A s}t

36 | &= H°
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Frequency (Hz)

13 7. Fast Fourier Transformation

2) TR AFEHY

@ AnRAzEEe] A, 713k, A7), 23 S5

BoAgeld uAAzgel tw 2E S35 96

o
o,
re

=+
(Palluel et al., 2008; Yiou et al., 2010; Uemura et al., 2012)9/] WS 2313k
COPy (medio-lateral COP) #t= &35k th. &2 F33 2 A1z A=o] AAlE
Al (Cue)s 71 % 500msec 71%F Aol HA¥ ZFAAE T3 95%
AE TS AP S O COP el gko]l A 3ka Hojub= AwAl A ((t0)=
AW ApA = 2] Al ZH(APA onset) = A7 SFATE. whEpA] B ApA| 2 2] V]

ZF2 APA onsetol| Al o] X W oA moj A= Al (t1)]] RESAIZE7EA] 2] A ZE

[o
it

AAgstAnt. AuApAI A L] AV HA 2310 sidsts e =0
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2271 A 5o &8 = W (swing leg side)oll A1 2] COP,, peak #rO. = 73}
At ABRFA = 55 (COGvelo)= Newton?] =35 #|2*H & o ue} 85

Ao THEEE AET F, HEste] AtEE Sl o] Ao HojA

v

= A delA 9] ghe ot 8>,

Cye to FIO

Baseline Reaction APA
phase | phase phase

]
(=]
T

COPm|
displacement
(cm)

o

T 20
E &
88"§~’15

o S0 L
OE‘ 10

S Sr
EEEAO—
05 E
OEQ
O>~—20}

L L i L U l i 1 | |
-0.4 -0.2 0 0.2 0.4 0.6 0.8 1 12 14
Time (s)

I8 8. AuAAREY AF, A7, 7I3E, 283l S X, Cue: FZAZT Y AA] AIF,
t0: $EHFA Y FHx0lF, FO: 0S8 Ho] AHA ] HojX|&= A|A, Baseline
phase: Cue ©]% 500ms 7|7}, Reaction phase: Cue®| 4] t07}4] 2] 717}, APA phase:
t0oA FO7A 9] 7]3L.
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= BA8H. sk 7 22 HMEE A(Ay, Ay, Ay), B(By, By, B)THL

& o, ¥+ 2Ho] olF= Are= F HE 2 W Z(dot product) O % AFE ST
71 %" (Sagittal plane), Z}-$-%(Frontal plane)ll 41 2] 971X 2] == QS #4353

Th<3t 5>,

AyBy+A;B, AxBy+AzB,

Os = cos (==L Or = cos™1(
|34 |BSBZ |azaz |B2B2

#d $5d 249
i Sagittal plane flexion / extension
p Frontal plane flexion / extension
Pelvis Frontal plane adduction / abduction
Knee Sagittal plane flexion / extension
(swing leg side) gitalp
Knee Sagittal plane flexion / extension
(support leg side) sitalp
Ankle Sagittal plane dorsiflexion / plantarflexion
(swing leg side) Frontal plane inversion / eversion
Ankle Sagittal plane dorsiflexion / plantarflexion
(support leg side) Frontal plane inversion / eversion

39 & : 'l;...' L :l



71ZF F<te] #A 9] 9714 22 Y-S time nomalization= A3 100x9 Y H-&
AFESE F FitAk(covariance) B H((9Ox9)E FHISITE FEAF B H O] 1-/-HE
(eigenvector)®} 3L X|(eigenvalue)=  At=E3sto]  971¢]  FAd < (principal

component, PC) = Kaiser criterion®l] w2} 11f%]2] gko] 1.00]7d@A > 1.0)! F

AE T %39 tH(Kaiser, 1960). vFA|Zto g7 7z} o] FAE | m| 2= V)
=S YelE HAAzkS sk, Aol fondt =52 042 A
sl

6. A4 &2

B ATl FAsE e AN A xS A 197

12
-z

of
O

Al xFaxE=a)o I8 ez z4de] deks vl +435k3 . 7}
A ASE Y3 FAFE R(version 3.5.1, R Development Core Team)E A}8-

& Zola, f9o FES 0052 A

o
5

%

A WS F8l AAER APAs(AF, A7], 717F, HE)E two-way
repeated measures ANOVA(2 within-subjects factors)S 2 A $F % Holm-Bonferroni
adjustmentE &3l AF-H A S S HH(Holm, 1979).

2) A xpAl Z=E o] AET 5T E

F=9 AT > 1.0)9 7= Wilcoxon’s signed rank test2} Friedman testE

40 | = L ¢


https://search.naver.com/search.naver?where=nexearch&query=covariance&ie=utf8&sm=tab_she&qdt=0

Z &) 7539 37, Holm-Bonferroni adjustmentS £33l t}hEH| wslo] AFSH A S

A
L

H] L= two-way

lo

s

3t th(Holm, 1979). FA RO ZFE A=
repeated measures ANOVA(2 within-subjects factors)S 2 A $F % Holm-Bonferroni

adjustment® &3 A E S S TH(Holm, 1979).
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AT A

B ATt $EeE Wy £FHE WS B chele] a4
AT ) ool mE AUl AAEE S vla FAFA AP A
Yot XA ol ML s AHRAAL ol oI, B AAE £F

dotA welel HFAe WEE Bl cluApAzEel A= =27, 717 1

1. AL}

i
o,
o
©

317]  £13] Waterloo

-I {

B odAge AdzAbE $A4 8

T

[-"l

Footedness Questionnaire-Revised(WFQ-R)%} 60% St ¥+ A 7]& HA P o, v}
Avtow QXA WolE MAL s Nz AL F RAE AP

991715 AN BT AHAAALE WS 29 33 @A A9 Aok

1) Waterloo Footedness Questionnaire-Revised(WFQ-R)

,%D,
Are st AEAelth 2 Bl fat S 2764 274019 1
B Brrew pAEe] Stk 1699 W@ WFQR A, $% Fiel Av
ghol solbel WA 38 B AAlelA AHG B Aol ol 13

o] v g}l WEQ-R A¥= <% 6>9F 7o)
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¥ 6 WFQ-R ZA =}
TAAA A - A

3.77+2.09 $-:11 2

T 439 FYor o] Fofx A, Hl--AE 60x T T A 7] A

v

%
H ¥ =4S = Variance(ML, AP), Mean power frequency(ML, AP), Root mean

square error(ML, AP), Sample entropy(ML, AP), Total mean velocity, COP areas At

ek FAL ALY Y Aol S EE 1Y A AL

F 7 % & A7) COPEA
variable t p-value
Vary. 1.990 .069
Var,p -0.169 .868
MPFy; -1.561 .144
MPF,p 0.556 .588
RMSy1 1.648 125
RMS,p -0.974 .349
SampEny,;, -1.598 .136
SampEnyp 0.356 727
TMVypap 0.942 349
COPareay, ap 1.284 223

3) A& AS5ANEAE AFZ 21$7])

Az A F AE AFR 997 QXA dol= UL 9

al AAstgon 7 A < s>¥ gtk A9v]e] gkl Awk ASs
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% 8 428 ASMHEAE ATZ 9197) 2% 2 ANHA dolE A
Ag71e g2 A FA Z 1k AAHA Eo
6.691+0.63 3.54+0.52 7.6940.63

H =4
(AP, ML) At=E3sto] A1 3 AX3A] ol o] & avE At

AR © 2 = two-way repeated measures ANOVA(2 within-subjects factor design)

AHg-3h e,

il

1) cm| kAl =22 Al 2

AN Z}FA| =4 ©] A ZH(APAs onset) A|7H2 F2Fo] Al E ou]st= A A

F7F AAE 7] o)A 500ms 73S Foz 3 BEAA ol ol =a(H

=
10
o
off
S
e
2
-
>
)
o
il
5 >
oy
i)
32
_:L
>
>
o
=
&
flo
2
=)
D)
=
BN
2
1o
N
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£ 9 g $AGT JAXF 3} Ao dE AHIAAZZE A Z(APAs onset)] 2}o]
Hluey A

- A Ad QA =] 75} IS S
T3y T3y ay
HQl  QAX|F3F} ND D F p F p F p
g 0.36 0.35
APA e +0.02¢ +0.02
S
0.37 0.37 .018 .000 .010
=7
01(1$)et i L0020 +003 747 T 1056 0 559 h
S
wo 0.51 0.42
= + 0.04%b¢ 4+ 0.03¢
3}

QS ey RFEAE WERdTh #7523 2o (p <0.05); **7-2] 3 2ol (p < 0.01);
Lol Aol(p<0.000); FI# Aol e AT R(FFI T Fle
Holm-Bonferroni 57): ®p <0.05; °p <0.01; *p < 0.001

I o [ D]

*kk

o
3

*%

Onset(s)
o o o o o
[N} w N ] o

o
Y

ST DT1/2 DT+1

a9 9 tae AT QA do| e wWE o H| AN ZE A ZA|ZE 2}o)
B FTdF EF22P).ND: H|-$AE ZA, D: AL Z7.ST: AR 3}
5, DT1/2: TR E AAFS, DT+H: £ AAF8L 723 2Fo](Holm-
Bonferroni adjustment): *p <.05; **p <.01; ***p <.001

TAAY BolgEs gEle] Mg e Fads f-nd ZolE
EF O W (Fy 1, = 7.47, p = .018, n?= .384), H|-$-Ad o] AT AR

A AAEE Aol wrhs AnE mth AX el d# Fadt f

45 2 A2 g



olulgt ztolE YERW O W(F,,, = 10.56, p = .001, n? = 468), At$-H 5 A

o) ApA Q) AXFEIF S FADT+O] FIHDTLR), A ZAST)HT

ob % gtk ek $AI T X 5ol

rlr
Y
o

AR AA 2= Al #Fo] =T

= .318). v g o R o= FEtel] {Fo% Apol7h yElhd=AE gl
A8l TErlns stlow, nluwdyt nlAd el o] xpAle] &
AAFsE 0] FF (p=.007), = (p< .001) =EG Au|AA A
AAFSF7F 22 A BlpAEo] AEERY SH] A}

ATk (p = .002).

2
N
)

>
)

e

A

32

oo
filo
i

2) v ApAM =E A7

o B A - 2] A 7](APAs amplitude)= E°0]2 2l tha]7F XA Hof
A7 A EolZEs vy WA Hd d¥ITHoeR AEslow, i

A= <3E10>Y Zok<1¥ 10>,

¥ 10 29 A AXF3 FEo| wE ou|ZAZZE 7] (APAs amplitude)S]
zto] vl Az

- A Ad Q=] 73} PR
T a7 Tay 8y
Hel  QIA|F3  ND D F p F p F p
g 19.58 20.97
APA W +0.96%¢ +1.11¢
S
E) = 18.01 19.69 868 .012 452 .021 025 0.77
oA +1.40 +1.26 * ke
(em) . 1704 1899
S +1.28b¢ +1.22P

‘ﬂ‘ﬂ£ BE} FFAE UEHATL #frol 8 2ho](p <0.05); **Fr2l 3 2tol(p <0.01);
w o g Zol(p <0.001); FF 2polE YERE AFHIL(HEHIZE UE Holm-

Bonferrom TFA): »bcp <0.05
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B ol et thae] $AlA el

WO W (F 1, =868, p=.012, n?= .420), $-A'Zo] B]$-Atr )

=
=

il

0

2717b Ak ol ARA g AX Fah 27

of we FEI EF F

EFF O W (Fy,, = 4.52, p= .021, n? = 274), AT A7

JEERE

N4 HE7E QiEEA(ST)O] FEAMTIR)Y HSZ2A(DT+H) Kl EHohs

28 EpaTh axw S AT X Awe] WE gsde avi U

EfFLA]

A0 A

7t Sl

Wal 2 E f-AEko] u] Ak
tHp = .024).

w
o

A UTHF, 1, =025, p= .779, n* = .006). t}ZH| . A3} B

ML size(cm)
— [\S] N
W o ($)]

-
o
T

ST

DT1/2

DT+1

I 10 49 AT AR Go| ko] wE AuRAIZE 7] o]

H Y (EFH EFL3H. ND: H|-9A

DT12: SR E AAH3} DT+H: T2 AAH3}L 73 2o (Holm-

Bonferroni adjustment): *p <.05.

a7

1A =

FAA A SAEe] weAE Bk 9O (p = 030), F A

Z7,D: FAE 274.ST: JAAH-3 §l+,

AR H3F Q= o] e F7ART =9th(p = .018). T3 AX P

Hop 2o ourtNZEE Z7]7F e



3) dm|AAI=E 77

A B A ZAE 7)1 ZH(APAs duration)> B ZFA| ZE A ZFof| A RE] o] ]
of Al "ojx|7] H7bA| o] AIZbA A E AbEShe] A S A, WA AT =<

X 11> Zo<ad 11>,

E 1 g9 AT AR H3 FEe] wE Au|AAMZE 717HAPAs duration) )]
zpo] BluwA A3

A1/ QUA] -3} FE A&
Fav Fa gy
Hel QI F-§) ND D F p F p F p
e 0.41 0.39
APAs +0.01¢  +0.02¢
713k ki 2‘%?031, &%‘_*02 235 .150 7.05 .0*24 0.09 .906
®) o 049 0.47
S H +0.03% +0.02¢
WS Bt FELAE YERITE #7327 2ol (p < 0.05); **F-2 3 AFol(p < 0.01);
#*0]gk 2Fol(p < 0.001); F2lgt xolE WEt = AFSEA Y (HE R s 99t

Holm-Bonferroni 5+74): *%¢p < 0.05

2 As Belggt tele SAMel W Fas: folsA e

0

(Fyq1 =235, p= 151, n? = .164). 3tA T o] XA o] AR {3} F71]

fu)
=

Fate F9% ZFols YEFHTHF, ., = 7.05, p = .004, n*= .370). At$AH

Ay EFE JAAFIFZADT+H)O] AAF37E J=Ex2AGTDH x4
(DT12)E e} oAn| =AM x4 7|3ke] Aoh= d3E I F+ A A4
I QIAFSte] e AEAE ade Fost xolE yEhiA 2kt

(Fy24 = 0.09, p = .906, n>= .008). Thsul A¥ v]$AE ZANA 1%

-z



Duration(s)
o o
w =N

o
()
‘

o
Y

ST DT1/2 DT+1

I8 11 989 AT QAo e BE du[AAzRE 7|3 Aol

M EE RS EF.ND: B SAE 2,0 A 22 ST: AR 2,
DT12: TR E AAF3EL DTH: 2 AAF3L 7128 ZFo](Holm-
Bonferroni adjustment): *p <.05.

4y AN ZE 5%

AU AFA A H 5 (COGvelo)i= o] A HoA "Holx]= A|FAA ] FH
T EEE oud, Newton?] 5 A2 F o we} THITHY 75

B AEW H ARl SuE T

off

Folch BAAR =< 12>7 2rh<ad

49 s e el

—



E 12 989 AT AR R wE AH|AMZE £§5(COG velo)d] o]
R A3

A AAN-st FTAE
T3y T3y a8y
HQl QI R} ND D F p F p F p
g 0.41 0.39
W +0.01¢ +0.02¢
APAs 0.47 ?)44
= F0 - 58 233 455 029 009 .
= / = 1003 +002 1.58 .233 4.55 039 0.09 .915
(em/s) s 0.49 0.47

+ 0.03%? 4+ 0.02°¢
MAe B BEeAs JET *f o 29](p<.05).

B4 Bolewt e Sl mE FaEAE fosA gt
(Fiiz =158, p = 233, n>= .116). S}A% o] apshaAle] Axwal o] ot

FRERAE Foe 2olE WEFHTH(F, 24 = 455, p = .029, n°= 275). AMFHA

N

ol

A3 w2 JAAFE=AMDT+H)O] VA F3H7F Fl=Z=A(ST)(p = .036)3 Tt
ZADTI2)p = .036) R}t AuxtAx=d HE7F =gtk das Fd 4
AR AT AA|F-Ete] wE AEAE adi= Fold xolE e

A QL TH(F, 24 = 0.09, p = 915, n*=.007).
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I ~D [ D

[9)] 2]
o o
T

~
o

COG velo(cm/s)
N W
o o

—
o
T

ST DT1/2 DT+1

19 12 929 $Ag °17<1"‘r°1_-_°ﬂ w2 ﬂlﬂlx}ﬂh_a 5 2}9]
BlRB T BTN ND: H-9AE 22, D: $AE 27, ST: AR i+,
DT1/2: TR E AAF-3}, DT+H: 2 AX|H-3)

5) oH] A = A

@O B A EE =Z27]-7)1%r
u|AAlZE A7]-717F BAE AABA BAS F FAddv<ad
13> #4943 A AAZE A7 712 FAATAAE e oY, &

A S22 F25FAUTHR= —0.584, p = .000).
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w
o

R =-0.584***

)] N
o [§)]
T T

MLsize(cm)
o

-
o

5 1 | 1 1 1 J
0.2 0.3 04 05 0.6 0.7 0.8

Duration(s)

a9 13 ARAAZE 71303 2719 ALY, ABAT®RI 74
TE(***p<.001)

@ AR D A7) -&%
AU AMZE F7]-55 WA= AAAA BHES B #FsEu<ad
14> wAAY Au|AAZzd A7 713 FHSBABAE YHERFSHOH, F

AX o2 723U TtH(R=0.778, p = .000).

[9)]
a

R=0.778"**

COG velo(cm/s)
[9%] I I an
an o (4] o

W
o

25 : ' ' : :
5 10 15 20 25 30
ML size(cm)
I3 14 AuAANZE 71203 3719 ABEA. FBAT®R)T
F =+ *p<.001).

A&t &

52



@ dlmjRpAlz=E Al =71 3E
AR AR = A2 =73 Bl Adaad 24s el Flelv<1d

15> A3} AN Al =E A2 732 AR Foe dAZE e

WA Sk TH(p = .177).

0.8r
R=0.177

o o o
L) [s)] |
)

Duration{cm)

o
~

©

w
)

)

0.2- : ‘ ‘ - - ‘
02 03 04 05 06 07 08

Onsét(s)
19 15 dRAAERE 713k 2719 .

3. M| AAZAE] SESE £

1) v R E=E o] =L A

Mo

AnztAzd e #d I ST E FRlstr] &l T =4 (principal
component analysis, PCA)= 2 Al 3}31 11, Kaiser criterion(2 > 1) 0.2 FZF% T4

M= <3E 13>39 2o

g

i) -1] = —
53 Sk -TH ‘*'],- 1L



® 13 FAE Axy REE
Z=A) 1 — -
;E;i " = (ST) * ZzH(DT1/2) E=DT+1) 3
2=
(%) NP P NP P NP P
1 0 0 0 0 0 0 0
2 10.25 35.89 20.51 35.89 30.76 43.58 29.48
3 71.79 58.97 66.66 64.10 53.84 51.28 61.11
4 17.94 5.12 12.82 0 15.38 5.12 9.40

ST: © A, DT1/2: °]FHA|1/2, DT+1: °]FHA|+1, *STo|A] ND9} DY §-2 &
Z}o] (Holm-Bonferroni, p <.001), tND2] STS} DT+128] 2|3t X}-°](Holm-Bonferroni,
p =.009)

NEs vepdlen, I b= 27,

2,
2
=)
o
of
(98]
=
10
N
o
Mo
o
N
o
'S
flo
!I.

478 =AM2 HERRT Sol&d s v o] A ofx kAl AN H =

of ME Fode FAs) e MRS 2S AASFGUT<E 14>,

£ 14 Y $AH AA Do T }E FAE 59 o] A

EEX] AH= =T P
o 1 V=126 000%**

QI ol = 2 x?%=7.23 .029%*
AAHF TR T ZoldFTE A8l 41738 -9 Wilcoxon signed rank test,
AA|Fo| Lo wE H| W= Friedman tests A AISFA T */-2 3F Z}o](p < 0.05);
#f-9] gk 2Ho](p < 0.01); **F-2] & =] (p <0.001)
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Hir
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PN
B
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o
w
Q-
ke
ot
=
o
=X
)
S
o
B
jied
e
4
N
2,
e
=
b
N
52
38
o

¥ 15 RO d9He 24

Limb Task condition Variance(%) PC1 PC2 PC3 PC4
ND ST Explained 7591 17.91 5.09 0.98
Accumulated 7591 93.82 98.91 99.89

DT1/2 Explained 75.47 20.45 3.54 0.48
Accumulated 75.47 95.92 99.46 99.93

DT+1 Explained 77.88 17.60 3.73 0.72
Accumulated 77.88 95.48 99.21 99.93

D ST Explained 79.08 17.09 3.30 0.45
Accumulated 79.08 96.17 99.46 99.91

DT1/2 Explained 82.24 13.44 3.63 0.59
Accumulated 82.24 95.69 99.32 99.90

DT+1 Explained 78.80 17.15 3.48 0.48
Accumulated 78.80 95.95 99.43 99.91

PC: FAE, ND: 8]$AE, D:$AE, ST: @A 3A), DT1/2: °]FHA)1/2, DT+1:
o] ZI}HA|+1

FAY 19 A%, Boledt vl AXRS] BE FA% FEAe
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T EFSETH(Fa0e= 6.010, p = .004, n? = 0.137). H]--A Ao Qx| F
37 E2FAMT+)O] FUERAMDMTIR)Y feFdSDHEY B FAbs

e tHp < .001, p=.002)< 18 16>.

C I B

100

ok k

k.3

90

801

70}

60

50+

Variance expained by PC1(%)

40

ST DT1/2 DT+1

a9 16 T AT AR Dol 2o ©WE FAHE 19 EA4F Aol vlucEHEH
HEFQAH. ND: H|$-AY 2, D: A2 24, ST: AAF3 §l, DT1/2:
FTUAE AAF3 DT+H: T2 AR F3L F2 3 x}o](Holm-Bonferroni
adjustment): **p <.01; ***p <.001

FH% 29 A9, Bolgdt ne xRl wE fow 4

=}
=4

il
Jo
fol
ofo

EHR7F e T (Fa0e=5.528, p

006, n2 = 0.127). B4 214

o
e

A

37 =S XAMT+H)O] FE2AMTIR)Y Je=2ASTHEE He FAal

o

e thp =001, p = .003). 3+ QX K317} =z ADT+)o) A H]-$A o]

A AR

M

AHS UEFITHp = .024)< 1Y 17>,

1 - N -
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/I ND D |

[
[e2]

ke

* %

hd

ST DT1/2 DT+1

I9 17 939 AT AXDo| ko e FAR 29 A Aol vluEHEH}

EF22H.ND: H|$AY =4 D AL Z7A.ST: X F-3) %iu,DTl/Z
FRE QIR 3}, DT+H: 2 QAR H3} Tr«] 3t x}-o|(Holm-Bonferroni
adjustment): *p <.05; **p <.01; ***p <.001

(2]
B

[
]

e
o

- =
R =31

Variance expained by PC2(%)
! ™

—
o

TR 39 A9

T,

o
)
-z
ol
Ok
=
=
i

ot FE N7 GEFSTHF = 4.732,
p=.012, n?> = 0.111). UM Z A QX {7} =2 STl T3HE
ZA(DT1/2)% B2ZADT+HET B2 A4S YEFATHp =017, p = .007)<L

2 18>,

57 ”{‘-T 'ﬂ t-_'” %} Tl



[ I 1

(1]

%%

(23] =
¥

o

M W

Variance expained by PC3(%)
- ~

o

ST DT1/2 DT+1

a9 18 Bele) $AT AxdolEe] e FAE 39 B4 Ao] vz @I
EF22P.ND: H[$Ad 27, D: AT Z2A.ST: AAF3 %S, DT1/2:
FURE AAFH3}, DT+H: 52 AR F3}; {28k X}o] (Holm-Bonferroni
adjustment): *p <.05; **p <.01

3) Az o] FAE A A G5

N
o
e
=)
I
2
)
oft
_o|L¢
rlr
[ 2|
2

7ol thgt AAZE <E 177 Pk,

. 4 420 8



=4

16 785 dsd= AA%

L IA °]FIA 1/2 o|F Al +1
NP P NP P NP P

HIP frontal

PC1 0.25%* 0.20 0.24 0.17 0.22%* 0.19

PC2 0.13 0.15 0.14 0.17 0.14 0.17

PC3 0.19 0.26 0.22 0.21 0.22 0.29
HIP sagittal

PC1 0.42 0.41 0.41 0.46 0.49 0.46

PC2 0.29 0.25 0.31 0.24 0.28 0.23

PC3 0.34 0.25 0.31 0.25 0.31 0.25
PELVIS frontal

PC1 0.24 0.23 0.25 0.22 0.23 0.25

PC2 0.14 0.15 0.14 0.14 0.13 0.12

PC3 0.15 0.19 0.19 0.15 0.22 0.16
L.KNEE sagittal

PC1 0.32* 0.37* 0.34* 0.32 0.31 0.31*

PC2 0.63 0.58 0.50 0.55 0.57 0.59

PC3 0.27 0.35 0.43 0.41 0.37~ 031"
S.KNEE sagittal

PC1 0.34 0.35 0.38 0.35 0.40 0.36

PC2 0.33 0.38 0.47 0.45 0.44 0.43

PC3 0.54 0.44 0.41 0.40 0.42 0.41
L.ANKLE frontal

PC1 0.10 0.07 0.08 0.06 0.08 0.07

PC2 0.12 0.14 0.15 0.13 0.12 0.12

PC3 0.27 0.20 0.21 0.22 0.22 0.21
S.ANKLE frontal

PC1 0.08 0.12 0.10 0.10 0.10 0.10

PC2 0.06 0.05 0.05 0.07 0.05 0.07

PC3 0.09 0.16 0.11 0.16 0.10 0.20
L.ANKLE sagittal

PC1 0.31 0.32 0.28 0.30 0.18 0.24

PC2 0.28 0.28 0.30 0.24 0.27 0.30

PC3 0.23 0.28%* 0.26" 0.277* 0.24" 0.23~
S.ANKLE sagittal

PC1 0.35 0.29 0.37 0.31 0.40 0.36

PC2 0.18 0.24 0.19 0.21 0.11 0.14

PC3 0.14 0.18 0.12 0.20 0.18 0.20
+FE B 040189 #E uEth * B2 AN 2ol T A o
FOIF Aol A e AXREE 2NN AR THE Aol

Ab=E 97e] FAE S Kaiser criterions WFESSh= = M 3707
M Ee MR ey mie] FAEIPCHZAA A AESch
FARCREFEH AWE Akl M 2 FAATIPCHOAA = Al oA 2]
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2 A AAzgaAs AXAAS BAl] FAUA UEE o)F

= & W 718 DA WRQRS B8l HEAo] dsttha wekE 2
& A ANSFUT<E 6> <k 7o) AAF vl o] wHE 7HA

= ABAT] At sAsHA AT vleAEe] 60x A 7] HA
A2 =Fol7F YERFLUA] ¢k FTH(Hoffman, Schrader, Applegate & Koceja, 1998).
AA A= s AsHAL T AF AFE 97IE AP o]
HAl= #FP7e 5SS St HAE B2 AddATNA #Fgr1e FA
= O 2 A (F A F HA)E A A SHEE Q) © ™ (Burcal, Drabik & Wikstrom, 2014;
Doumas et al., 2009; Talarico et al., 2017), Register-Mihalik 5(2013)°] w= 2]
7190 A= 5 Foll AA Fa7t FAEE BE A= e FASH
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2. AATA ol Eol] W fu Az
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&3l Cross-domain competition
model& A A ek= A37F vEbgeh AA3 /XA Fohs AAl e A
22l &5 w X thi= U-shape nonlinear interaction model & A A 3t= A5 2]
TERE HH S 2 o] 73St Quiet standing¥} -2 A XA =4
AE 3t AHdESE FAT & U TH(Andersson, Hagman, Talianzadeh,
Svedberg & Larsen, 2002; Fraizer & Mitra, 2008; Stins, Roerdink & Beek, 2011). w2}
A AQuApAl A3 o] vEx Y= WA o g MAYEE ballistic 2 Y-S
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Abstract

The asymmetrical influence of dual-task
interference on anticipatory postural

control of stability during one-leg stance

Jo sini
Department of physical education
Graduate school

Seoul National University

Purpose: The purpose of this study is twofold. Firstly, it is to analyze how postural
control system is altered in foot dominance and different cognitive-load during the
anticipatory postural phase of one-leg stance in healthy young adults. Secondly, to
investigate how the central nervous system organizes the coordination of the joint
kinematics of the anticipatory postural adjustments to maintain equilibrium.

Method: Thirteen healthy young adults(male: 13; 11 right-footed, 2 left footed subjects;
age 25.6243.36 yr, height 176.544+5.91 cm, weight 74.60+8.22 kg) were recruited for
this study. Subjects performed total 30trials at the maximal velocity in the six following
conditions according to foot dominance and level of cognitive-load. Kinetic and
kinematic analysis were performed by calculating center of pressure and joint angle,
respectively.

Result: The results show that the latency of APAs onset increase in non-dominant foot
and dual-task condition compared to that in a dominant foot and single-task condition.

Also, as the cognitive load increases, APAs amplitude decrease. This shorter amplitude
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leads to longer APAs duration. The result indicates that there is a significant negative
correlation between APAs amplitude and duration. Furthermore, principal components
analysis(PCA) showed that non-dominant foot, single-task condition required more
components than the dominant foot and dual-task condition.

Conclusion: According to the results of the present study, it seems that depending on
cognitive-load and foot dominance, central nervous system utilizes anticipatory postural
adjustments in a different way to maintain equilibrium while one-leg stance. These
results support the previous evidence that the initiation of voluntary movement in healthy
subjects involve postural asymmetry. This statement may have relevant implications in

motor learning and clinical evaluation where postural asymmetry is generally considered.

Keywords : Anticipatory postural adjustments, Dual—task interference,
Asymmetry, Principal components analysis
Student Number : 2017-23172
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