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Psychometric properties of the Lateral Step-Up Test in patients with

subacute stroke
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'Dept. of Gait Lab, National Rehabilitation Center - °Dept. of physical therapy, Zenith Hospital

Abstract

Background: The lateral step-up test is a func-
tional task that resembles the motion of descending
stairs, requiring essential movements involving bal-
ance control and lower limb strength in daily
activities. This study analyzed the test-retest reli-
ability, standard error of measurement (SEM), mini-
mal detectable change (MDC), and MDC(%), and
concurrent validity of the Lateral Step-Up Test
(LSUT) in relation to stroke-specific functional
assessments.

Design: Cross-sectional study

Methods: A cross-sectional study was conducted
with 20 subacute stroke patients. To assess the
test-retest reliability of the LSUT (ICCs,), partic-
ipants were reassessed seven days after the initial
evaluation. The measurement agreement was ana-
lyzed using SEM, MDC, MDC(%), and Bland-Altman
plots. Concurrent validity was examined by assess-
ing the correlation between LSUT and stroke-spe-
cific functional assessments, including the
Fugl-Meyer Assessment for Lower Extremity
(FMA-LE), Five Times Sit to Stand Test (FTSTS), Berg
Balance Scale (BBS), and Timed Up and Go Test
(TUG).

Results: The LSUT showed high test-retest reli-
ability, with ICC values of 0.85 (95% CI: 0.67-0.93)
for the paretic side and 0.89 (95% CI: 0.75-.95) for
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the non-paretic side. The MDC was 1.75 (paretic)
and 1.44 (non-paretic), both below 20% of the
maximum repetitions, with MDC(%) of 22.86% and
17.08%, indicating acceptable measurement error.
The number of LSUT repetitions showed moderate
to excellent correlations with FMA-LE (r = 0.452—
0.498), FTSTS (= -0.471 to -0.458), BBS (r = 0.565—
0.589), and TUG (:= -0.464 to -0.478).
Conclusion: The LSUT is a reliable and valid tool
for assessing lower limb strength, and balance in
subacute stroke patients. It demonstrated excellent
reliability with minimal measurement error. LSUT
performance correlated well with lower limb func-
tion, strength, balance, and mobility, supporting its
use in rehabilitation.

Key words: Balance, Lateral Step Up Test,
Mobility, Rehabilitation, Stroke
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I.A &

=% HupH] SR 52 oY Aol I8l B3} ofsol| ofekgZ F=tHCabanas-Valdés 5, 2025). 53] vHEat
HE1E: S1A] 7F Al Fofe] vitiR/dS 73 oo 28 Rl & sh kR ZR8s(Inoue 5, 2024), o= sk &8 251t
F3E Aol -Frdal AR Al ofs= oA W1, AfA o0& vlupalS;: siAjo] gt gt o0 2 ojojRItl(Daraket
Karthikbabu, 2020; Ribeiro &, 2020).

ofefet Ewt S o HET 5712} oA ERC] 7 FAlol| 2 AlRkS Xefloln g, Y SiR ERARe] Y] iR
73z Alzahrani 5, 2009). AAR HEF A1) vR|S 51 2 HPHIES] 32~601% $571A] Aok=™(Carvalho ;
2013), of= B3 &, of54, YL 54 %9 ARlol F44 kS wiRit) VARl 7hs Bl A 5 Ak
(Open Kinetic Chain, OKO#} #Hl&f] 25 Al&(Closed Kinetic Chain, CKC) 7[5t 717} d2] E&FIciPamboris 5, 2024).
OKC 71z ARRIS] 917 ARREAl 22lele= E730lM 7IE 25 715= 7895k, =2 H3) 9 o5y 710l 23= =

HAQ] OKC AAREE= 10m B8 AAK10-meter Walk Test, 10mWT)(Tyson¥ Connell, 2009), 65 E23§ HAK6-Minute
Walk Test, GMWT)(Kubo 5, 2020), ¥oit Zol7E7] 4K Timed Up and Go Test, TUGLee 5, 2022), S H& A}
(Sideway Walk Test, SWI(Ng 5, 2016) 5°] Ut

HHH CKC 87k= A9t Aol E AeliollA] offolA, Bot AAARl 715 8 s AsAA, v 24 5=
IFH o2 Z743Mct. Al CKC Aol 71554 & 7] HAKFunctional Reach Test, FRT)(Omania 5, 2021), &I
171 ZAAOne Leg Standing Test, OLST)(Khanal 5, 2021), 28] ZAAKStep Test, ST)(Hong 5, 2012; Liu 5, 2021), &9
2Bl AXKSideways Step Test, SST)(Pang 5, 2015), 53] 28] AAK5-times Step Test, 5-times ST)(Moon¥} Bae, 2021;
Ng et al, 2018), X} A8 HAKAlternative Step Test, AST)(Chung 5, 2014; Lee 5, 2022), 53] it} Lojxl7| AAKFive
Times Sit-to-Stand Test, FISTST)(Lee 5, 2022; Mong 5, 2010), &9 At @=7] FHALateral Step-Up Test,
LSUT)(Batson 5, 2024; Kwong¥} Ng, 2020; Moore 5, 2020; Muyor et al, 2020) 50| &gk} oJ2fst CKC /1=
HES R0 4AdE 24 9 7154 35S njelsls ] §5] Al mtE &8 4= lH(Forelli 5, 2023; Pamboris
5. 2024). CKC 715t 587k= OKC 871} QP8 d HA(Limits of Stability)& =-55K= 5°] B Wel| 87% 1, o= 54
w9 AR TS SHA|9] gt 25 FHo] F2%kS ARRITE o] F S A8 9 HAKLateral Step-Up Test, LSUT)=
S| 29, 5 24, 7% 58S TR WRE 5 Qe TR, HEF TR 7164 IE AJHE AR Ssk
9 -85 Pamboris 5, 2024; Sherrington¥} Lord, 2005).

LSUT= 2P3%t 4391, 1abd 24 1Rl 75 AAlke 84}, B/ ofgollx] Al=|eet Bfgrdo] A5EI3lom(Beaston &,
2024: Chrysagis 5, 2013; Ross, 1997; Sherrington 5, 2005), ¥ &5 SAloA =2 =7 A1==(1CC=0.87~0.99)%}
A SHA] 2, o8, 75 9 B Aajel gt /o] k2ol Btk Kwong et al, 2020). ¥HH ol HES
= 5 7150l 315 27| TAPl Qlof BAY o] mlesial 4 7159] W do] A YiE BPt ofgke £ Aldrh
(Lee2} Kim, 2024). °]= <15l ¥H37] Sel= TR 37} 70| 8=, 35 Aol Yh= 7t Tt A7o] d4Zolct
LSUT+= oFgd7| ERelAR= 2Rl AP E 2 &= QIARE 91} o/, A= W3S 7ok o]l HH o= -85 =t
H 4k T1Eu AR oA HES EAF TS LSUT AIF= 9 B s FAfiehH, siuelke - ol 28
AR AlEfeRdRl E4do] BarsR] itk Seamon 5, 2022).

wEhA 2 o] FA2 A, LSUTS] AAAAAL A=t S92 3 QA1 ZARHL, &4, LSUTRF 7Fs<dd 871 2t
7o TS FAl610] BA| BRFEE HBSIAL i3It o5 B3l o7 HES Sl LSUTV L4 8 522 7 Ist
= Ul FE Wt Tts E8E 5 JeXE ERIskIA} Sioitt




18 WgH=e x| 278t3|2] Vol.32, No.4, 2025. 12. 31

. I

1 A7

2 A70] AARE HES T Hu] RthkE B2 oA HES SRR, A= A 31E7] A omr | SHHolA
Y A7 IR =S o= sigit). B At VA AF o] A A7) =2 1ol sl =5t A< =L
ApFA o2 FOPjt ARFER AgsIith

At ddRte] A 7S A, gas 71o] A1 HAKK-MMSE)RA 247 o Rl &}, &4, Aol 60| nlstolH, X3
HZ T glo] 10m oV 51 Hgo] 7ks3t & AR, vhlE S AS 23 72lo] 998% oA A H=(Modified
Ashworth Scale, MAS)OIA Grade 2 1THR1 R{Hiengkaew 5, 2012). YA, Berg #38 A=(BBS) F7t 458 oPdel
ABerg 5, 1997). A7 AA, oHA2] HPLA Ao <l 715 438 H7loll FkS v 7Rs7do] = A
A, ofska o & Ae7t BRPEsAY SR A17EeH Aol Q= AL A, o} i His S HuH| SRR Al2fsiith
HFHE $= LSUTY FAARAREA 7 AF=E 37117 8 G*Power T& I3 (version 3.1.9.6, University of Kiel,
Germany)Z °l-835}o] A&si9itt. F-A73 23}, 53t 371 0.5, 7 ARG AF Sl4= 23], 5945 0.05, 1788 85%0l14
ICC=0.90& #3537 FIet A& H2 o= 2090130t At Tl EEE 20%E 12510 & 24782 HsIloL,
AR B4 19, 3% G 19, 7[8F AR 290] Alf=lo] & 2079 HlofElE &40l ARESIITh

2. AR}

2 e oA WA 24 AR AAElom, J7IRI] AREY S/ 71sS8 7 Aiks APEeH Aol
209 oPdRl T 9] ERREART S5ISIH: ole2 At FAIRF WU Etof] ot FEet AR ZEEaL 9lom, ekt
37} =58o] 71s3t AR APgEIScE ESE A AR A w7t 71t ol it St st SRS Higkom, mE
BT G W20 R oo HAfs] TEjsle] AlReE SHESIgITE LSUTS] HAMAREAL AIRIS(CG ) A5Z 910
g aIlE A AAkE A8s19oH, B ol X4 29] SRS ARSIt

o= A 371 5 79 3 AE7I510] LSUTS] &4 IR B wsItKwong 5, 2020). 2= AL Zg0lA Wgix})
Qb o o2 ol HERALE vliX[sl3lom, B ERAl= B71E WelolA] e B9 el B et =83 ARgsigic LSUT
£ B 0R S9¥61] floiie HA 25 715, T8, S| o] BRSIEE LSUTS] BA| Blges HES A1) 5014
BolE RIgek= W7 =] S B3l ASshaAl sigltk ofs fIdl PHIS S| 5 7Is(FMA-LE), A ¢
(FTSTST), #@(BBY), 752 oFsd(TUG) 52 B7t =7ele] e B3l A5 Chrysagis &, 2013; Kwong 5,
2020). 2= A 2 HEEE J4sle] flol] ZF 87} Ale] 4 2~389] A AREE ARSsialom, FAR] AR 1~290
A2 Z15se3irt.

3 SH=T
1) &9 28] o FAHLateral Step-Up Test, LSUT)

LSUT HARe wexP} 4 2R851e Al Al A= S oivivl= il B3gshA) A ApHleiM At ote
15cm 09 Ui dt o] SFte o= ARSIt AARE AR oleke 7E oA|, " fi9] TS s HA,
O] 752 =5 WIS o] Bigo] ¥5=% spHl8. 152 B2t 7isgt o Wol RS, "Bke 2N NE ARSSIRiH: o] AAke
HY Hx 7|5+ AR8o] s18=R] ghom, moit wS Y T A0l Iesol BaRE - SA SHsI AARE 19
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25 5 S 5ol ool 22t 28] Aeliom], M2E ISP SI9l 2 S Ao] 303187t FrAke AESIsick LSUT:
I3 Aolg 71 BRke) o) 22, Sh 95 24 7, eI B FHL WK AR Y ARes B a

ARgo] 518 4= it THY HES BER1e] LSUT %4 7 A== ICCE 0.87~0.992 B =t Kwong 5, 2020).

M=

2) F2 Tolo] 31A] 7]s{(Fugl Meyer Assessment-Lower/Extremity, FMA-L/E)

FMA-L/F+= H&%5 SA1e] viH|S shx]of ohigh ApARl 2219, ¥t &5, F-88 5= B7I5te] SkX]9] &5 7I15=
S6k= Tolth & 1771 E0E MdEo] Qlom, 7t 2 0~2 0= =, HHS 3470k B7F A=
A o]l whet 34382 A4, 29~3372 Znfeh Ao, 23~28%2 S5 Ao, 18~227342 AARt AFofl, 174 ofsk=
%% Aoz BEFEcHFugl-Meyer 5, 1975). FMA-L/ES] &7} 7t A18=E ICCE 0.920]cHHsueh 5, 2008).

3) 53] YojAar 27 HAKFive Times Sit to Stand Test, FTSTST)
Yofu} Q7| 54+ H7k= FISTST HARE o853t o] AAk= SHto|7} Slal FZolrt gl QJxjef| got & 7Iss
of| ARt F A4R|9] Zx glo] Lo k= B2 53] AAJoh= Hl AQEE= ARRE EX5k= Aol o] AR A

ZF A% [CCE 0.998 E1EtiMong 5, 2010).

4) W1 % AT (Berg Balance Scale, BBS)

BBS= HHARIl 98 8= W7ok 20 37 = 271, A7] A, A #5371 GHOE o]FofA glo
), 4 0ol o 482 2-85t0], 147 =0l tiet & o= 565°IthBerg et al, 1992). F47F =275 54
w9 o] 95k, o] FAR] AR AlEE= ICCE 0.95°IHFlansbjer 5, 2012).

5) Yojuyt 2o717] HAKTimed Up & Go test, TUG)

olsdT HR= HEA B7F 4= = WRHOE, Tt Sl oAlel| ok AeollA & 415o) W QJRjolA
Yo} 3m AE Aol thA] sofet ool k= b Al AREMS E7g3Ith 33 AlE & Haghe ARgsiglen, o]
AR HARAAAL A EE [CCE 0.96°]tKFlansbjer 5, 2005).

4. A7EA

SPSS Ver. 21.0& o}8s}o] A=g F4619it 1e dlofels At 534 478 SJol A2~ 337%(Shapiro-Wilk
test AA[oIITE. GRFARI B4 Wlw B4E Bl AXoIom, 7155 87 diks 71E5AlE of8slo] Hdgh BEH
2, AR HAg) Fdigke= UeRAgIc LSUTS AAREAL ARl 10Gs (2789 B7Ht 17, o il &5 1Y, Hrs
OM)S o83l YIS HlwsIeH, ICCEP] 0.50~0.69(U2), 0.70~0.89(3D), =0.90( - P2 EFEckDe
Menezes 5, 2015). A} 5LeH SHS WA 0= S90S wf, =58 F47F 95% Al=] F tiellA] DrgobAl RAl=R=A,
T2 529] §so] Wck=A1E HEol| 9ol S99 3 QAHSEM=RE AAARIAR] 2wt x v 1-1CO2F s 7]
HSHMDC= 1.96 % SEM x v 22 AXBIFELu 5, 2008 Seamon 5, 2022). SEMS Bt 588 740] 15% ulilo]d $=&
g 4= 9J3(De Menezes 5, 2015), MDCGE= 2t 5538 3422] 20% wqil 74¢- Al=Jsh 4= Q1o 10% wwto|H ufe- A=k
4=tk 7t Beckerman 5, 2001; Liaw 5, 2008). MDC % [ (MDC/® %) x 100% 1= 30% ]9l 3¢ 24
QA 4=80] 755K Liaw 5, 2012; Seamon 5, 2022). E3F LSUTY] AL —ARAL S5k 7 BUX] F=E mietol] fiof
Bland-Altman ¥4 ®H(Bland®} Altman, 1986} 283513tk

S71H0=, LSUT np|&at vinp|S 3140] AARAAAL 7t Bigloll 2lojeh AARARAL 7t uia|Sar vlnp|E: 719] Sl

e
g
fo
e
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Zol7} QR=A] H|wsl| 5lo] ths HE T-FH(paired rtest)2 SIHCE LSUTQ] BA| EFgT+ FMA-LE, FTSTST, BBS,
TUG}C] #AdS Adlofdt A(Spearman coefficient)E o185 B85l A7 0.25~0.502 4&, 0.50~
0.74= 97 )0.75% - 91t ABAE HeRHtK(Portney} Watkins, 2000). 2= SABH] G242 =05 31

M. A+23%

1 ARASY LA SHT 755 B}

3 Q170 Folth MATAS] YikHel B4 7154 o that ZriTable 1)

Table 1. The characteristics and outcome measures of the subject (2=20)

Parameters n (%) or Mean £ SD (min~max)

Gender(male/female) 11(55)/9(45)

Agelyear) 53.70%4.65(43~59)
Duration(months) 3.70+0.92(2~5)
Diagnosis(infarction/hemorrhage) 14(70)/6(30)

Paretic side(left/right) 9(45)/11(55)

MMSE-K(score)
Use of assistive device
None/ Single point cane/ Quadri-pod cane
Ankle plantar-flexor muscle(MAS score)
G=0/ G=1/ G=1+
FMA-L/E(score)
FTSTST
BBS(score)
TUG(sec)

26.10+1.41(24~28)

11(55)/5(25)/4(20)

6(30)/11(55)/3(15)
26.60+3.74(20~34)
19.58+8.97(9.65~38.15)
49.10+3.51(41~55)
14.50+5.05(8.39~25.40)

SD: Standard deviation, MMSE-K: Mini mental state examination, MAS: Modified Ashworth Scale, FMA-L/E: Fugl
Meyer Assessment-Lower/Extremity, FTSTST: Five Times Sit to Stand test, BBS: Berg Balance Scale, TUG: Timed
Up & Go test

2. LSUT wHH|&3} Hupe]S 310 AA-AAAL A, SEM, MDC, MDC(%)

LSUTS] AA-AREAR A= oA uhil& Sla== ICC 0.85, HUHHIS Sl5= ICC 0.89% &2 A& Bl LSUT
o) vluh]S 3la=0] SEM2 242} 0.52%], 0.6381(8wt 10% 19, MDC= 27} 1.443), 1.7594(§4EH 315 20% v
THE UERT oS MDC%)E 22.86%, HIFHIE MDC(%)E 17.08%= 30% nlvtol sfdslia 574 oA 52
A5} 22 9l 2ot}

LSUT BARAIAA 2 Batgiolhs FofRt Aol7h ICK(1X0.234, £<0.379), vHIS} Hlvte|S: Zlofs Hlnhu|Zo]
O H B2 S5 Ho Aol7} AIEKHp<0.007, p<0.01). Bland-Altman AFHE=CIA LSUT wHHISS] 95% LA
SHlE —2.03~1.55, H[EHIE -1.69~1.392 UERdTKTable 2)(Figure 1, 2).
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Table 2. The test-retest reliability of LSUT, SEM, MDC, and MDC(%) (n=20)
Mean + SD
Median (Q1~Q3) Mean MDC
Measures Min ~ Max difference  ICC (95% CI) SEM (MDC %)
(SD) ’
Ist test 2nd test
LSUT- 7.55+1.56 7.80+1.81 175
Paretic side 7(6~8) 8(6~9) -0.25(0.91) 0.85(0.67~0.93)  0.63 (22‘ 86) 0.234
(counts) 5~11 5~12 ’
LSUT- 8.36+1.77 8.51+1.48 |44
Non-paretic side 8(7~9) 8(7~9) -0.15(0.75) 0.89(0.75~0.95)  0.52 (17' 08) 0.379
(counts) 5~11 5~11 ’
Mean difference (SD)  -0.81(1.21) -0.71(1.10)
"p value 0.007" 0.01"

SD: Standard deviation, Q1: first quartile, Q3: third quartile, ICC: Intraclass correlation coefficient, CI: Confidence

interval, SEM: Standard error of measurement=standard deviation of all the test-retest test score X+ (1-ICC), MDC:
Minimal detectable change=1.96xSEMx+ 2, MDC(%)= MDC/mean score of measurements) X 100%, LSUT: Lateral
Step Up Test, 'p value= Comparison of the counts between the paretic and non-paretic sides in the LSUT, p{.01"

31 *
P 1.96 SD 1.55
1 . . . .
1]
bt
S - . . . .
@ 0
a = -
4 . . Mean 0.25 .
-2
1.96 SD -2.03
-3
I I I I I I I
5 6 7 8 9 10 11
Means

___, mean difference; ...... , the 95% LOA

The 2 dashed lines define: mean of difference +
1.96 x SD).

The LOA for the Lateral Step Up Test(Paretic
side) ranged from -2.03 to 1.55

(Figure 1) A Bland-Altman scatter plot for the LSUT
paretic side(counts)

, mean difference;

-
o 1.96 SD 1.39
1 * * *

g Mean = 0.15

g 0H__ *e . *” .

!‘5-
1 * * *”
-2 1.96 SD -1.69
-3

I I I [ I I I I
5 6 7 8 9 10 11 12

Means

...... , the 95% LOA

The 2 dashed lines define: (mean of difference +
1.96 x SD)

The LOA for the [Lateral Step Up
Test(Non-paretic side) ranged from -1.69 to 1.39

(Figure 2) A Bland-Altman scatter plot for the LSUT
non-paretic side(counts)
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3. LSUT ujH| &3} uulu]2 314:9} FMA-L/E, FTSTST, BBS, TUGS}R] AtaktA|

LSUT v[H]& 3142} FMA-L/E(:=0.452), FTSTST(;=-0.471), BBS(:=0.589), TUG(-0.464)71°] SO <=
Aol 99low LSUT HupHE|Z 3149} FMA-L/E(:=.0498), FTSTST(;=-0.458), BBS(:=0.565), TUG(-0. 478)7P
o ¥z 943t TEAo] Q= Aoz BIE|QITHTable 3).

Table 3. The correlation between LSUT counts and FMA-L/E, FTSTS, BBS, and TUG (n=20)
Paretic side of LSUT(counts) r(p) Non-paretic sied od LSUT(counts) r(p)
FMA-L/E 0.452(¢0.045") 0.498(p<0.026)
FTSTST -0.471(p<0.036) -0.458(p<0.042)
BBS 0.589(p<0.006") 0.565(p<0.009")
TUG -0.464(p<0.040) -0.478(p<0.033)

FMA-L/E: Fugl Meyer Assessment-Lower/Extremity, FTSTST: Five Times Sit to Stand test, BBS: Berg Balance Scale,
TUG: Timed Up & Go test, p<.05, p<.01"

V. 3 Z
20 29 o AR ASS ool QYA SAT GARE 15E IR, T 283 5h) 2P B 87
Stk 53] At o5 B A4} of54 o] WHHel foln, HEF BAY B AT U

3 2ielo] Sick. wWebA] LSUTS] Al=le} ehe A5she AL 293} 7154 o5 arhoR Wsh: o
203 JrlE 2t B A7 oY) HEE A4S o LSUTVE of5at 54 9 Ble] AuaAg Ak

Ay Ao M2 LSUTE ohdet JdolA AlFe= HISEAT da 474 4A(ICC=0.90~0.94)(Ross,
1997), 338 24 =9 3xKKappa=0.57~0.75)(Sherrington 5, 2005), *AJud] oFs(ICC=0.89~
0.97(Beaston 5, 2024; Chrysagis &, 2013), M ¥H&F SAHICC=0.87~0.90)(Kwong &, 2020)= HI1=|3]
o} 2 A7 3 o]e} |51, upH|S(ICC=0.85)2} HupH|S(CC=0.84)2 <=3t HA-AHAL A EE ERI5HA
tHDe Menezes 5, 2015).

LSUTY] A4 A== A #<QI SEMI} MDCE ICC 3= 7I5te R AREs|w, dubd o= [CCPF =245 SEMI
MDCE YolR|= dAF #AE BRIt Lu &, 2008). SEM2 &4719] A4S UElY Y, MDCE A4 H3lE 7
1= Aol BiglRRS ofu|gith. o]2fdt A EES S T77F F2HY 4 glo] 9k AnE =58 &
3 }6} o] 4-&3lHLiaw %, 2012: Seamon 5, 2022). & Aol LSUT uHe|Z&2] SEML 0.633](8
7§J 8.2%), ]IS 0.523](B+ 8.432]9] 6.2%)& UEFoH, HF 10% PIvte 2 mj¢- 2 Z74 oA}

Htk MDCE "HIE 1.753)(Ft] 12819 14.6%), HluH|ZE 1.443](F D 1139 13.1%)=2 & 7Fsgt
*201043} SAFE MDC(%) E3F uhe]S 22.86%, BIUH|S 17.08%2 30% UlRHS G-AI5te], LSUTS] &4 P4
o] Zo| FHEUSS Uehdith. E3h AARAAAL 7F Bgholl A F-2J3k Aol7t glglem, ol= AAIHQI 4} ¢l
o] 40| A=A TH=HAS 2u]gttt
LSUTY] =2 Alg k= 2 7F4] QRlof| 7]Igkth. AR, FA ZEEFo| #E3=0] glow, 77} 85| &H

N

I gt
4>
;O
r

O,
)
mlm

>F=|~1i
N\lr

flo o




oFFA7] HEF B9 51 A9 9 AXHLateral Step-Up Test)9] HESAHA £4 23

=0} lo] Aate] dudo] BAEI: =4, nH|SI BluhH]E BEoA] I[CC20.842 =2 59 YAEE FA5H
At A, SEMIF MDCE 78419 24 #fIE AFHo® Uelis A#E, ICC A A== si4o] Fa%t
o8ke StthBeckerman 5, 2001; Lu 5, 2008). £3] MDCE & FA] & #sl} YAFH o7 ou] Q=A= wct
= 710l =W, iAol ol ARl A EE GEHTHSeamon 5, 2022).

WA o E sfjAlshd, 2 At IAEE LSUT =304 HHE|S 1.753], H[HH|S 1.443] o]4to] #islr} gk
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