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PURPOSE This study aimed to analyze the differences in center of pressure (COP) and
sample entropy (SampEn) between the right and left supporting legs during a single-
leg stance task involving vertically and horizontally moving visual stimuli tracking.
The objective was to examine the directional processing of visual information and
functional asymmetry of the feet in postural control, providing foundational data
for balance training design. METHODS This study recruited 20 right-footed adult
men (mean age = 26.84 + 4.47 years) who scored >7 on the Waterloo Footedness
Questionnaire-Revised. The participants performed a 30-second single-leg stance
while tracking visual stimuli with their gaze under different directional conditions.
RESULTS Significant differences were observed across gaze directions in all COP and
SampkEn variables, with the left-right condition yielding the highest values (p < .05).
Regarding the supporting leg, a significant difference was observed only in SampEn
values in the anteroposterior direction. Moreover, a significant interaction effect
between gaze direction and supporting leg was noted in SampEn in the mediolateral
direction. CONCLUSIONS These findings suggest that the right and left supporting
legs use different postural control strategies. Specifically, the left supporting leg
demonstrated a tendency to adopt more complex and adaptive control mechanisms
under horizontal gaze shifts, indicating functional asymmetry in postural regulation.
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QA 22 Ao 7|Qst Ao A=, A4 9
% 2 B30 44 23 A3 3ag ATg die
=13

Ei 017\ | ZHA7t tﬂ"“ﬂtq a1 *ého] 7\‘10}9 A= 7J§’3}
(Woollacott & Shumway-Cook, 2002).

Q17te] 9] AL A ol7] wjol, 1A A7} F7tE
Al 248 580] AT 4 gloH, 53] o XU &2 ’\]7—}
847} olF A aAE LT 4 Qo AN 2dE A1z
R84 JH B B9 o]FojAH, o] F A% é
Aok e 9] A A& wdot= ﬂ qHH QLS ?_PE}(Lee
Lishman, 1975; Nashner, 1976). & 91,
A|710A g A7) Hg AAE 5@1?} Aol A= A1zt fﬁ?ﬂ(::
vs. = )0l wEt COP ¥} AAl 587 S7etal &5 do
Lo whg} QFg/do] Makitts A At HalE QiE]-(Biaszczyk
et al., 2020). ol bt 50| Tt A7 AR AYS ol A
A 2 A 9-gl G vE = A BoEtHGuerraz &
Bronstein, 2008).

SHEAE, ol=et XA Be 7FesdolE Etota, IR 4
Aol M= LHH AR HE QP 22 (saccades)o] 23]
A 24E FFT 4 S0l HEIT 539] #RE b ZA}lo]
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TOA T FH A]7]9} Zro] EQPg et AA] 2 A= S 241
E3490] S7Fa& COP X EF} Fupp7) S7kol= 4ol s
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A= I L 71Ho] IA B4 9 AA| P Sl wet ‘éL
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3t A= AAR1 BrtET AR ALoA Q== Al 24 7]
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al., 2009; Springer et al., 2007). £3], SH A]7]2} o] Z|A|Ho]

5=
N

[roﬁ".
Aok go > RI o

_&
_>|~l_‘
< o
%
r_m
1n

R
ol

>
Ji
\
o jZi
N
)
2,
>
e,
r
i)
vt

o
= o rlr
_|>~1
% o fin
—LI

7§ feid ]

AN
rr

nﬁ 4>

Korean Journal of Sport Science 2025, 36(4), 605-615

ARt 271904 = AA o2 772 3=} Alo] 58] COP &
Aol 283 4L uzH(Horak, 2006; Peterka, 2002) A
“(foot dominance), & @24} 4] Xjol= V85877 A
g U 2 5 Alo] AolA] AolE fdsiH, ?—l‘ﬂ'z—i o7 A
@R W)L 54 9, v AR A W) AL} #3 fA0 5
2 Folsh= Ao AJtk(Yoshida et al., 2014).

wbA g A7) IAA XA o] W 7|52 Zo]7}F YEr
g & lom, ol AR 7E &4 & B Aoy e 7 I
FHAAME F33%F 99102 ZL3tH(Buneo & Andersen, 2006;
Yoshida et al., 2014). ZL&J4 Schorderet et al.(2021)2] el &
A Ao durAERl A7) A4 AR T+ = 5
2 F9g FFE VA Gtk Bkt vl o] A1ES &
Aol Az A= e 1 skA] ekgkon, A4 2E THgo]Alol
AAIA 24 EA4S Bt oA 22T 5= s AEI HE A
E&7(sample entropy)E BFGoHA] gt A7 St

AE AEZI = AAE HlolH 9 E4+2481 534S S45k=
HAY A2, AN 24 Al 39 JF a2 AH2A 249 &
55t AL E WsHA vtgettk(Donker et al., 2007: Roerdink
et al., 2011). °] A FE+= 53] o|AH Q1A BA| 8 A F7}ot=
B 5o, A4 FA o FAE= F7F AaPSZ AART
(Cavanaugh et al., 2007). A& €°], AFA1olA+= 48 5ol
Hold AR e 2 ME JEZT 3E YElo] a3k A
Al 248 Hol= §Hd, BEA E4o] e S W2 @ Ko
o @2 944 SA7F 81HE guightty B skl th(Roerdink
et al., 2006; Stins et al., 2009).

J2v AE JEREY 2 dddoR Eriil oA 2 A &
AL ou|stAY, Bt oA ERPEet 2 JHR i F
Hr} =0 BEHAN(E = ME JEZN)S &dH JooAs
Hroh fdstal Asate 28 MEhS G & Qloy, thE WEo]
Al ol8 24 AA 9] EHFAE B 584 A AT %
AtHBorg & Laxaback, 2010). 127] dj&o] HZ JdEZ D] H
S I WY AAEY, A 87, 19 /8T ok E AA
/3 ARETY oA &ollA siAd Lart itk ol i
oA, 4E JEZT = COPY T2 AT ARE Heoto]
A 24 WAYES] wARE MekE "Aote H {80ttt 53] A
A E}ﬂoﬂ 2 vAIEE AN 28 54 BA46ks Ul 9r] e AR
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2 Aoy JHy} 22 821 Faslote] 7]|2HQ AA| 2
d EE SAFcR i”j%h—x]' Skt ol &l T A7) AbAl
ol A ok up-down) ¥ --(left-right) &9 &0l A2 A=
= FH= ZAE $F5tH, AA oo W& COPet A& NER
1 9] 7|54 Atole} HIgF ol BAZ R o0& gith o2t F
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& A7 ot AEaUs(IRB)S 5<l(File no. 2025-04-
030-001)& 2 & AAE T} AFhIR 4= A2 A A] o ($-
A&, HAIZ)et Al B, e, dohs 25 @A W 8
Qlo g A3t oY vk =2 HAMRLA(2-way repeated-measures
ANOVA)E 7]1&C2, G*Power 3.1 ZE2I1HE AFR3IGITE £4
2L RHESA 221 2(AA o) x 3(AIA W) AA|, 83 371 f
=25, F95=E ¢=.05, AHY (1-8)= .80, ¥HE=7 1t A r =
5002 A7gsteiet. 11 Ad Hesh A oA = 19 0F A
ZH 9t £ AolAE 2089 S 2ot £42 4o}
Fom, AR A48 (1-)2 = 842 FRI= AT}

olo] ujel & Ao Ht AT 26.84+4.4741Y AU FA 20
go] AIAHO & Footylom, Bt 7= 173.90+4.21 cm, B
o+ AFZ 70.05£15.60 kgoldth. AT A= AHd SAAE
et 7, AFARRE AW Ao gigt AEe 1 A HE
S FE3] ettt o] E2 BF ] it o] st E&= 5t
BAolw, 9 A4S Waterloo Footedness Questionnaire-
Revised(WFQ-R)E ¥H=oi2 ¥1sto] 137] &35 AASE & H7t
Sheltt. B FojR= WFQ-R &&= 74 ol 7155t] o8
o|2 ZI=] Y tHElia et al., 1998). A ool oA WPAIHE X
et A1z 7153 AA] 5o ool fleAE ERlstion, o4
o] gli= A%, AFol HofsteE st

Y =7

1. e 230 53 A

I S US 43171 Al Bye Tracker Dikablis Glasses
3(Ergoneers, DE)E AF&5IATHFig. 1). ©] HHl= w9 4] 9 =3
UL SHT 5 o] AR AFRGRL AAIRE AlAols=
golote dl EEI 2 AFoAes It 9 ot on,
dloJEl= 60Hz9] MEH FukeE £-E A 34 G4 dlolEH+=
AAZEC & D-Lab 3.0(Ergoneers, DE}S 0]-&3l0] lstgict. A
Ae] Aol M= BGT 55 24 FrE Wls| glstgon, A
A 9 F FYuet dlold &Aoly ol Alas TEE A okt

Fig. 1. Eye tracker
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Fig. 2. Force plate

2. A Etg7)

HAY5H= COPE &3517] Y3 BMS400600(AMTI, USA) 2HE
AH8-8FTHFig. 2.). o] FHlE AWl ZtejAlE 423, A%, L
Fo P& FUsHA SAHT 5= Utk 2 AFolAE 5715k 209
AErE 712 55 100Hz2] A=Y Fakez 35k

A

A= T 4718 30% ohs Bt st AAE S wEt A
A& o]53tEE SR THFig. 3.). & A9 AA 7 A= A+
EZo] Bol & APAE Farote] T2 IHY = At

A, A 24 IA= BE 49 A= Aok 3° o|yE 43
FQ o (Thomas et al., 2016), ZE Y& AFLHhAIA}Q] A]Ao] K
T 34 FAUS BY = AEE 27 608 £E= o]5o19]
ok B3 WE IHE Haslkela A4 EEEE SHT 5 =S

£ o] AlZF ZHE 15° o]jol|l 4] F&] o] =E A g5 tHGlasauer
et al., 2005; Stoffregen et al., 2006, 2007). A¥ & A|49] =
ol RE ATt AolA TLhsHA &t eH, iEH 2%
2 o|Fo|A A gISith &, AFHW IR AE S S ot 5

Fig. 3. Single-leg task example
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Fig. 4. Gaze—tracking task example

% ool 53 SjelE T3] © Al SAGES ST E3 3}
A B9 HElE FsT X014 RS At A4 2 AL @
TR bt 2D 4 FAE 2GS AHolA 2m o 3

off AAE ol wrek A4 F25te] 3027 4 41718 SHe Aolh

(Jonsson et al., 2004).

:rliﬂﬁ Q1 A9 AR o2 At AYE gAY Aol AA|
g 9L Aol 223 &~ QA& Folsl= BH oz ARE L
AL %) 5D S Sl ot 95 249 28
BAE 2GS, A Z-go] AREY, AFAY] XAl wh}
28 DY FEoIA QT S2lo] ATATE AT 24, 94,
o), 35t ] ] AL SHBHE B AL St A7
L Agthge] Aol mUEe] BAE Al H8] Ak
2 240 BAo) URE F, ATIAL WA(EE GO FT
812 710 TR 7] el 4 % 4 9L A

FotaL, ojuj el Awute] S7o] AFEHI o], spdo] 7

10 10, AP o1 215 A ] o
Eho| 2ol Rk 41718 Alastelrh, g A71] Al g, Skl
HE THEAY 3] FYOERE S B Aol YFoE 4
o|LF 7} 37k 27102 AX = UrHFig. 4.).

A 8 oA TR XA BhEof whet wAh AA R A E L
ok A& 501, AFNIA As HA LEE tElE AA T AHlolA
3%, e, Ao Al 2302 a3, AF o E AAR Al
A LR Al 7 A 24E SIS AU BE AA o
g &AE HHE sto], A B3 2 Sk ATE F4slelgith ®
3k, Al 4 A9 A &A= 2 AR 2R
Hlon, oq:r"QV‘oPZ}L e E AdHolA 302 B2t IAIE 9
Stk %%J—‘f—ﬂ S A 24 AAE Sl AFA=
gkl Al 5412 S

5171 9180 2 34 2ol 1
o, RE AR ol

Aw B4

AzATES MATLAB 2024a(Mathworks, USA)9 MS
Excel(Microsoft, USA)S A3t dglolg 43 F7He A7)
A7 3 e Bl Pl 2R FYstglon, 5ol &7
= Y A¥ §HE(Fz) ghol AP AojE QAR olot= A= Al
& MATLAB FEE B9l AA52= Aol o] 7|&o & Ho]

S e 2ot LE Y HolEE £t 7, 4% HE Y
2 A9 "E|(4th order lowpass Butterworth filter)& AR&5}0]
At F3k4(cut-off frequency) 10HzOIA] mEi‘“/‘ﬁ]-S’iE}(Borg &
Laxaback, 2010). T3}, SH A]7] B4 & o] 7pF At =
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ulx]at 27k 5% (Jonsson et al., 2004)E A|QJsto], BE H|o]
FYSHA F 20% 11| HolEl & Aol ARE-SHIT

1. COP & AZ QEZ

COP &4 A9 Aa7t dvit E3stal ot fdS 24
FA3H £ e ME AERTNE 5463 tH(Yentes & Raffalt,
2021). A& AERM= COP HolEE Z-83to Aitstaiet. At
W2 7155 COP Al¥o] A= MET Fuk(Fs)= MEFH NA
9] Hlojg ZRIEE RJFolal QItkal 7Pt} & AS A& AIZF T
= n/Fs2 ol=H, @9= ot} ZF ARt n/FsolA COP s
AArstolom, ML 2 AP oA S4 ol 27 (Eq. 1)
(BEq. 22 YePHATHQuijoux et al., 2021).

23]

N
Xn:Mn_LZMLI ...... qu
Nz
1 N
Y, =AP,— - AP, Eq. 2

448 COP Hlojelg A5 ez AN Aa (Bq. 3)E
g3t

SampEn(m,r,N) =— In
p BTVL(T)

714 B"2} 4" o]l m+19] (Eq. 4, 552+ Zo] Aot}

i=1

1 N—m
Z Aim(r) ...... Eq. 5.
-m =

AE dEZTE= A7t TZ COP W54 Aol b AFEH
w, §4 do]9 ‘:ﬂ 18] A|EAZE F27FAQ1 HlolE| ZRIETL gty
% A FEY AART FHol 24(-In)2 A olHch
(Richman & Moorman, 2000; Estrada et al., 2017).

E Ao MATLAB2024a(MathWorks, USA)S &85}
APQ} MLOJA 9] A& AEZTE AASIHBorg & Laxaback,
2010). o714 m ¥ HlolE] AlEAL] Zo], r2 FAHS AAEL,
NZ A4 dlolg dol& 9n|stH, 4" o] m+1Q1 A|lFA7E DA
o FE, B2 md AL GRS FES e COP Eﬂolaa
eI & WE AERNE Akletal, EFo] Aol vA= o

2 W71 919 DY gk UE COP Holeol i % 5%
Salg SRl 1 33, Y Aol u AR Aol 93
A5k, 221 24 W@l A Uehd 3. S daksigict.

A A
EABAL SPSS Statistics 26.00IBM Corp., USA)S AR5 TH

AA 2 (AIS vs. BAIE)} AlAL o5 FHIA vs. At vs.
H9)Z SYHQLR COPet g AERNS HHES70] <t o]
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{0

] AL A (two-way ANOVA with repeated measure)2 A A|5}

Atk 7374 710l AFEHA FS Aol Greenhouse-Geisser
4\—}3% AHgatdal, 7 39048 S a3} & 7ol Bonferroni
O] AT HAE AASIH T BAA foleE2 052 A5k

P e

COP ML

COP ML(Fig. 5. 9%)9] % A thefo] w& FHI7}F -5t
Aol 7k LreLtA] tTHA(L, 19) = 1.678, p= 211, 7% = .081]. ¥t
A, A B o2 FaIs footA YRR THE(1.433, 27.230) =
35.184, p €.001, »%=.649]. FAHOZ AT AA A3}, Al L
Z79A 124 (p< .001, 95% CI[.070, .168]) & A5t 27 (p< .001,
95% CI[.098, .152])2tF COP MLo| §-25H &2 Ao & ehy
o} 9hE, Al 13 st 24 Ztolle Rolgt 2o|7F YEhA] oF
tHp= 1.000). =gt 27| thejet Al BeF 7 A58 a3k &
oJ5}A] SSITHE(2, 38) = 2.766, p = .076, 7% = .127].

COP AP

COP AP(Fig. 5, LE%)9] HoAx AR thejo] w2 Fa7}
7t frefgt Atel 7} L}EMX] RTHF(1, 19) = 2.555, p=.126, 7% =
119]. 3 A BFOIAE FEIE FoIsHA HERTHHF(1.182,
22.457) = 15.289, p< .001, 7%= .446]. FAHCZ A% A 4
I, Al 2 23004 28 (p=.002, 95% CIL.072, .343]) % 75}
Z74(p- .002, 95% CI[.057, .262])2t} COP AP7} 49517 &2

S & yeprth ¥H, Al 3 Aok 270 Zholls 08 Afol 7t
L}EMZ LAUTHp=.097). AA cheof Al W 7 B AHg At
oAM= 5t 2tol7h WERA] ATHF(1.372, 26.066) = 2.402,
p=.125, 7%=112].

2
—4— Right
-§- Left
1.5
’g P
S ‘ |
5‘ 1 —
o 2
R . P .
o = e
0.5
0
Fixed Up-Down Left-Right

Gaze tracking task

COP AP(cm)

Sample entropy ML

15 JdEZT ML(Fig. 6, ¥F)2 AA| o] w2 Fa37 &
o= 99l5}x| ]‘&’bﬂr[F(l 19) = .122, p=.730, 7% = .006].
A ol 2 Favke F-9J5HA UERETHF(2, 38) = 4.385,

=.019, 72 = .188]. A% 7‘% Az, AA FE 242 AlA 3
X* ZART FoatA =2 AE JERT S Yl tHp= .037,
95% CIL.001, .038]) L&t 1783 Aokp= .417), AJotet %
(p=.402) 7toll= 2to|7} Qlolth. XA thejeh Al S8 3HA| 7F A
528 3= FYotA UEFHTHE(2, 38) = 5.352, p=.009, 7% =
2201, AFe A7 A3k v9AIE 9 AR thEjollAle Al WEF
o] 9 xAA AA 1 (p=.001, 95% CI[.012, .052]) E A5}
(p=.007, 95% CIL005, .037]) 2AHT} 2 M JEZH E 5
AL, 17 9 Aet ol §-9Jgtk 2o 7k YEeRA] ekSktHp = .150).
SAIER Q2% A7) vl 13 AsHp= .927), 1A} &
S(p=1.000), A3t} F(p= 1.000)7F T A G235t Z}o]7} 1}
EFLER] okttt

Sample entropy AP

A7 o2l w2 AlE IE R AP(Fig. 6, 22F)= ¥l¢AI5 &
& A2 27t LAIS 85 AA] He|ET FAHCR FofsHA
£ g2 UETHA(, 19) = 5.281, p=.033, 72 = .218]. T3 A
Al ] whE FEIE FolSHA UEHITHF(2, 38) = 13.867, p<
001, 7% = .422]. A A7 A3h AN e 242 A 14 24
(p<.001, 95% CIL.010, .028])2+ /33t 24 (p = .002, 95% CI[.005,
024), 5ot folstA 2 AE AERY ghe vedch. Iy 1
743} A5t Lholli= frel et Aol 7k tehA] kth(p = 1.000). wHA2
O AA] the| o} Al 32 IHA) 7h FTAE Bk folR Aol 7t
LEREA] ATHF (2, 38)= 1.779, p=.183, 77, = .086].

2 <
—$— Right
-§-  Left
151
1
0.5
0

Fixed Up-Down Left-Right
Gaze tracking task ~ **p <.01, ***p <.001

Fig. 5. COP Comparison by gaze direction and supporting leg

Note. Values are presented as mean = standard deviation (n = 20).
Red and blue lines indicate right and left supporting legs, respectively.
**p <.01 and ***p <.001 indicate statistically significant differences.
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0.25 : 0.25
—4 Right —§— Right ]
= = -~ Left
3 02 < 02 §- Le
E g€
s 015 & 015
; & 0.
>
§ 0.1 £ 041
= o
£ £
& 0.05 3 0.05
0 0
Fixed Up-Down Left-Right Fixed Up-Down Left-Right
Gaze tracking task Gaze tracking task ~ *p <.05, **p <.01, ***p <.001
+Interaction p <. 05
Fig. 6. Sample entropy comparison by gaze direction and supporting leg
Note. Values are presented as mean + standard deviation (n = 20).
Red and blue lines indicate right and left supporting legs, respectively.
+p < .05 indicates a significant interaction effect;
*p <.05, ¥*p <.01, and ***p < .001 indicate statistically significant differences.
Table 1. COP and Sample entropy according to supporting leg (Mean+SD)
Variables N Leg Fixed UP-Down Left-Right F P
. Leg 1.678 p=211
COP ML Rioht .658+.10 606,107 734+.10?
) Llfft § . D Gaze 35.184 P<.001#%
.621+.07 .662+.12 784+.11 Interaction 2766 =078
COP AP Right ~ -630=137 6314090 7 876+31"7 Leg 2.555 p=126
(cm) Left - N N Gaze 15.289 p<.001#**
2 .688+.17 .784+.16 .857+.21 Interaction 2.402 =125
SampEn ML Right 129403 141+.06 135,047 Leg 122 p=730
Gaze 4.385 p=019*
N Left 3) 3) a) 1)2)
(m, r, N) ¢ 122+.04 .133+.05 .154+.05 Interaction 5357 p=.009%
SampEn AP Right 099,02 10703 113+.03 Leg >-281 p=033*
(m. 1, N) Loft N 5 . Gaze 13.867 p<.001%**
> L 111+.02 .110+.02 .134+.03 Interaction 1779 =183

£p<.05, ##% p<.001

 significant main effect of supporting leg
Y significant difference from Gaze Fixed condition (Bonferroni-adjusted)

? significant difference from Gaze Up-Down condition (Bonferroni-adjusted)
¥ significant difference from Gaze Left-Right condition (Bonferroni-adjusted)
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2021). 53] & A9 A7 Bt ¥ 2009 A7 421 9
EoleH, -’F gk A EFF BA A Gedt G o] S #
A BAR7] ol XA vh2of wE Zpol7t YA A% 7Hs
AJo] B2 Attt B 4 QItk(Raffi et al., 2017; Schorderet et al.,
2021).

JE S AR £49] B9, A7) chejo] Het B AER
1 MLOA oI Ao)7} GigloL, A A5 AP 5A
o= fOIg o]} ekt AE AERIE A AAG A5

nE=
E2 AT B3-S U1 & Qe HIAY 595t ARZA, AA
24 A2 YA A 28 E4E o AdstA 19T <= Ach(Haid
& Federolf, 2018). o1&t A3h= X A] thEjo] W2 +3 529 A
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o]7} @<=3t COP Apo| 2= F3oHA Ee|uhA] gAJal, AA| 249
44T BRI vtgchs S JERT A= HFER o=
Al Uehd = &S AJARITE

o] & £°], Montesinos et al.(2018)2 COP9] Aq R oA =
G AE 50l o Jd Zpol7t FEEHA] Fokon, AIAEY &
AL BHYoks ME ERET] APoA WA Tto] HiYAdtEct &
e Hol JEZT A7t AA| 2 Ag9] zto]7t qigdsiA ek
s AL gQlsteit. ol o g Hkg uf, COP= 2 &5
Y] ¥4 A7RkS wEgsr] wiiZe] Fek 7 ol A WZsHAl L
ERtA] oRokE 4= Q1= BHH, H]AY xS ANEZ T = A 24 4
59| EqE AT B E wdste] COPY B3 EAoA= &Y
WA = WAE 24 A= Zol7t =g 4= e}, whebA] 2 A
TollAl COP= A A] vhe] 2719 s &AoHA] Lo, A&
EZ23] APIA = AT Ao|7t et A2, AEZH7F A4 24
AlA”Y] e WA 24 wAUS S o 1IAsH sHgs AR
siAd 5= qich

o], AHA| 2dojA AP} ML ®3Fe] COP x4do] Z+z &
I ggo] IEof| 95 ZPHOE o]FoF 4= YHWinter et al.,
1996). & A9 Atz AP o] B3 9 A Esoll A ZpA] oF
A fA0 B S5ttt S 1ET o, AP WA ME
ANEZ 3] ZJol= AFIA Q] AlEet 24 58 2ol ¥Hgsl= 22
2 & &= JtiManor et al., 2010). 1 ML HaollA= +24 X
Z] 718ko] B 75kl AA| WEo] FHiH o g o] 2po]7} LEA|
&2 Flog gtET

o]} F-ASHAl, Montesinos et al.(2018)2] AF-E7F ofy ek
Workman et al.2022)9] =91 oAz AP B HE JJEZ
oA RoJgt Ztol7t B Qlet. o]i= AP ®Eo] AA|l 2] B4t
21 B3 WskE Bt oA stgsks 9 AlARRITE &,

olg E#u 4 9w, ofeia HolA T A= et olaict
E & Qlvh oA SAS(QER) AR o HAIEEF) XA
o] 2t 43 9 Zol= AP WA AAE 2E Holut &
Alo] ThFg el Aol & sl Bt vizkehA AAE 4= Slth(Yentes &
Raffalt, 2021).

FAHETE & AFolA s Al Bl ©E Ao]7t yErkTh
TFAHLR, 2% AA olF 2xolA COP ML} COP AP7F Al
A 14 D AsE Al ARG {oletA S715H ). Glasauer et
al.2005) FE82 e A]lo] A EEES F8oH, 4
o] A Y42 BEUE Z/1UTT HIEAT, ol =2 §o]

9] AAZko] A5l fEo = sfjAH

£ 59 25 1A iy
Ao A AlAo] F-2 o5 f 55| COP ¢ A& AEZT glo]
FoJotAl S71eE H2, olu A7 FR O] EQPYJETt ofye} A4
9] ZHM 2E AA7F 9L B o ARl Fugits A
AJAFEE 4= )t (Hansen et al., 2017).

o|Q} e wiZtof A Phu et al.(2023)9] AFNME IHH Az
HiE2 AE QHSIA 7w, 2ol violu AlA 3 2

Ao AL A4 E5o] 7k B ushgict. ojefat AL A
P94 Aol R AeE % 9lu, Laurens et al.2010) 9
A AR A2 AFo] A5 Ul S BEYL UAAAE v, &
Zol Az Aot A4 28 A4 BEYLS KIS 574412
CFiL Bk B AT ATIHE 29 A4 o5 ZACIH COP
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ML} AP7} W5 F713E 208 UEPTt ol &9 A4 o]F 31
o] o 14 % Aol AT JH 0 E A|AA Hgo] =3 7hs
“go] At

SHEAE, AE AEREY MLAA = AA t2jet A 24 74
&o] Yehgth. AT A A}, H9AIE@E) A tEoAl=
Al 27004 AE AER7F 14 3 Aot Al 2R &
A St o, SAIFH(QEZR) XA thEjoAe A4 270
2§93k 2po] 7k ek A] gkt BHA, COP ghollA= AA| o
of w2 FEI7F UEREA] ISttt o= H[9AIS XA thE] WollA]
Azt 271 Wisto) et ZA] 24 Aol Kot [t 2= A
= AT

APAol| wEH, thFEo] Tt A7) A oA= COPet &
A FH AR vl gk Aol7t T3R5k A UEhtA] ettt B
I1E RO (Jadezak et al., 2019: Kilroy et al., 2016), & 95-9]
COP A3} GA] o3t B 1o} JX|gte}, Tt A9 E3-dolut

F A=o] S71 A9 AA thEof] e 24 /o] g2t 4= 9l
0] AlA = o] HrHWang & Fu, 2019).
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