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Abstract cognition, TUG, 5Times STS, and BBS were excluded from
predicting 6BMWT outcomes, leaving only 10mWT, which
explained 87% of the variance in 6BMWT performance.
Conclusion: In subacute stroke patients, the response
rates of 10mWT gait speed and 6MWT total distance
(greater than 1.0) were high, showing a very strong correla—
tion before treatment. This indicates that both assessments
measure similar aspects of walking ability. The tasks and
components of the TUG, 5Times STS, BBS include move—
ments and activities that can influence the walking speed
and distance measured by the 10mWT and 6MWT, demon—
strating moderate concurrent validity. The 10mWT gait
speed explained 87% of the variance in the 6BMWT total
distance, validating its predictive power. Unlike the BMWT,
the 10mWT does not require long corridors or controlled
environments, allowing for rapid assessment of walking
ability. Therefore, it is useful for repeated measurements or
initial diagnosis and can serve as a supplementary method
to indirectly estimate the 6MWT total distance.

Background: This study was to examine the response
rate, concurrent validity, and predictive validity of the
10meter Walk Test(10mWT) walking speed and the
6Minute Walk Test(6MWT) total walking distance in sub-
acute stroke patients

Design: Observational study or cross—sectional study
Methods: This study utilized data collected from 53 sub—
acute stroke patients. The evaluations included the
10mWT, BMWT, Berg Balance Scale(BBS), Timed Up & Go
test(TUG), and 5-times Sit to Stand test (5-times STS). The
study investigated the Standard Response Mean(SRM) and
the concurrent validity of the 10mWT and 6MWT before
and after 4 weeks of treatment. Additionally, it examined
the predictive validity of the 10mWT walking speed for
estimating the total walking distance of the 6MWT before
and after 4 weeks of treatment.

Results: The SRM of the 10mWT was found to be high
at 1.33, while the total distance covered in the 6MWT
also showed a high SRM of 1.28. There was a very

strong correlation between the 10mWT and 6MWT be- Key words: Endurance, Speed, Stroke, Validity,

fore treatment(/=.937, p<01). The concurrent validity of Walking

the 10mWT showed significant relationships with the

TUG (r=—805), 5Times  STS(=-651), and

BBS(r=.719)(p<.05~.01). Smilarly, the concurrent validity FAA}

of the B6MWT was significantly correlated with Sl

TUG(=-760), 5Times STS(/=-643), and BBS(=.717) before AEE-A AET IR 58
treatment. Variables such as age, sex, duration of illness, T: 02-901-1408, E: ptlovel @hanmail.net
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LEE £ B 2= JISHQ 2 Adols QAZ PFHSHEO| 2SS MEXSS £RF =Z0ICH
(Graham S, 2008; Moore S, 2018). Sol E#Hs2E2 MAHECZ Bt 2S00 SHCh JIsH0l 529 #H
32 2XlotD HEst e SH=H0A ZOLEI00F oll, f&ot Eted0| 2SS EE=3IE BIF SPE AISoI00t
StCHKwakkel &, 2017). HIE&3 X0 2&EC = JI1sH 28 JAle 10m 28 ZAH10-meter Walk Test
10mWT)2t 62 &8 ZAHB-Minute Walk Test-30meter walkway; BMWT-30m)Jt /U200 0l= EE3HE XIAO|
UCHFulk S, 2017; Moore &, 2018). BMWT= JH2I9] JISH S(RitA S X7)S BIMok=Ul MES=
ZIOior S8 B8O Z TPt lAlE 202 62 SOt 2 B8 552 |t 2SAUEE SIHAPILD O =S
FXIE 2= JA00F StCHCheng &, 2020; Salbach S, 2017). BMWT = HMISHE! Al2 CHofl JtsSt BEENA XISA QI
2| =2 FE = HUM EEStE 10mWT S IDtEE S BILe Ch=CKSalbach S, 2017). J&80NHS
E706t0 CHFsh 2t SEE E355(5m, 8m, 10m)2 BMWT(156m, 30m)2| EtEE(r=.84~.94)= I =2
2HS0] ACHCheng S, 2019; Moore &S, 2018). §51 BMWT = &2 JH2lUA SHE BHEC9 Ml UES
20| UCH K22t EIYHo EHE HEESIE OIS0 A0 &S 0I&CHSalbach S, 2017). 10mWT 2t
BMWTOll CHEH EEXENl=e E2 2, fIXI, 201, X& L HE A0l CHotn SHIE SH->E0A Zote2g Bot

20101l Y&k OIZICHCheng S, 2020; Dunn S, 2015; Salbach S, 2017). 5mWT, 8mWT 6MWT (15m)= 242t
10MWT 2 BMWT(B0m)E UHMIE 4= U= "I ©HOZ MITe El"EE AUSEAUCHCheng S, 2020; 2021;
Ng §, 2011; 2012).
JleiLt Salbach S(2001)2 =42
o

w210k B ObM L|EE SRS

| SIEF &A1l 5m EdZJ} 10m B ECH HetsH x| BEdisr 25
A BaEE HAKBmM, 8m, 10m 2282k BMWT(10m, 15m, 20m, 30m)dl
A B8z 20001 B8=C0 0IXl= Fekll ol A2 O o3 2001 EDERUCKCheng S, 2020; 2021;

Dobkin &, 2006: Ng S, 2011; 2012). S3l ME+E0] X2 HES A2 3L 28 722400 et aelEe 2
Ol SIKSHH X HEiEl 28 Met)t 250 Fee ECHNg S, 2011). HICH 31501 Sl o= 4| &ksS
IR AL 0lsAH2IIE WCHO, S 22H 5mWT, BMWT-10m) SE= A0 21 2, 10mWT,
EMWT-30m) EItE =+ UACHValet S, 2022). Z&GHH HES X2 JIs +=ES WSoiLE BHE[D| oA
HESIE EX2 XIES AFESH0{0F stCHMoore &, 2018). 2&0] Jis8t HIES #Atel 10mWT 2F BMWT = Bt&
SOt FESIOL HO| gl HEH2 PS8 PIZEI =2 EIMO0ICHKosak 2 Smith, 2005). HIE5 8kt
S Xt 2XIE oz HOEX BHEE0} 0lsHel= HEE 5= UL Dean S(2001)2 2Hd LIES &t
1482 U422 10mWT (LIS £5)= 6BMWT2l & 0ISH2IE HI=E = |ICtD 32U, Dalgas §(2012)2
10mWTZ 6MWTS| & 0ISHEIE HIEE == AL, Eng S(2002)2 XISARI0 H=ot0 U= HES H253)2)
8mMWT = BMWT (42m ZARIE Z2)E HIEE = JUCHD MCHHACH Jdedlt 10mWT 2t BMWT D L& S 2t
0l ASUE =60, AEtel=E APZWL EMots 0lF= EIF L2l X0l DIAEXISES S0I8(IRSHEH
ol S4, H= =2 I, RAIIZL i =&, JIs =& 552 0|, FEHEX =7 RL20 &28101 20| ItsEt
ez QIGHH HAAH2 200 s LHEXC XD MOIEC 10mWT 2t BMWT = HE&ESHE XIZ0| UL
Ot=ddl 2tXt0ll CHEH & Eotel AlZiet OIS EtddsE IEEote g7 £50lH &6 #3EX &UACH
(Pattison &, 2015). MM Ot=E)| HIES SAE A2 HEESstE 10mWT 2 BMWT (B0m 32)2| BtSEm
10mWTS| EEED 6BMWTSl & 0ls HelE HISE &= U= S Btlg=s 2= H0l 8t 10mwWT 2
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0|erol Olg2AD| HES A2 10mWT L EEEE2 6MWT 2l = 0ls)Hel & 6MWTO AR SSHEE0| B
2H%), BtESE(Standard Response Mean, SRM), &-Z B2 CHSH XI0OIE LOIEQ/UACEH XI= 10mWT 2t
BMWTSl && EIEE2F 10mWT 2 6BMWTS2l SAIEIEEE TUG, 5Times STS, BBS2IC 2tEHMHES EAGHD,

- o

10mWT S| 220 6MWT Sl & 0ISHEIE HISE == U= ZS0tIAE ofRiCh

(1) JI1s® 28 XIz=(Functional Ambulation Category; FAC)

FACZ2 EHEXET AIZ R2% A0 28 Al 0Lt E2 &30| 226K 1 G20 [et 2ssE Eot
ot ACZ 68 HEZ PEE ULEL HIES &2 FAC SHIRHBA-IHZEAL 82| Kappas 212 0.950~

0.9052 L L=z=olCHMehrholz S, 2007).

(2) 10m S2AH10meter Walk Test; 10mWT)

10mWTE 0IE6tH XDt M8 Eotet HEEE =HOIALL 10mWT 2l 23 2k2 & 14mZ 2m J5-1240
2m Z572HE B 10m F2E 2otell A2E AlRS £ HRI2 SHoIW EHotet 2HETE HAGIRICHL 53
7| 2m EXE 4 S [ e

= [ AIEGIH R &0] 12m ZXIE &
3 O

3| HAUE AMEEIHCH, 10mWTOl AR AI2H0] <0.4ms(ALHE
&) (O 4ms~0.8ms (JHI el X|HALE| B28l), X0.8ms(KIEALE] B2 F = CHPerry S, 1995). 10mWT 2| ZA-IHZ
A AIRIE |CC=0.9322 ENEIRUCHSalbach £, 2001)
(3) oLt 20| Z2AKTimed Up & Go test; TUG)
OISAD} FES 2 =HS & Q= AR TAQID} Q= OIXH0l &S AEHOIA =2 AISQ 8 2 KA
2Lt 3m HEZIE ZOAM CHAl ZIS0tet QX0 SR AREE=E AlZFES =Xole AHAHPodsiadlo2t

= BIUS AIZoIRICE 0 ZAR BAMBAL A21E= 1CC=0.9622 ENEIRUC

H

Richardson, 1991)2 33&| Al
(Flansbjer &, 2005).

(4) 62 23 2AAHEMinute Walk Test; 6MWT)

BMWT = Holland £(2014)2] EEXI&0 et DAEX= H0H20] 8l =88t SA0M HAIGHE B4 =
= P

SIS HESHD 62 S 30m7AE BHEECZ ot =S HE 52 2= ofRLH

ZONR. EUNIR. 18, 28 X%s = £ IS5t
BMWTS & 0ISH2IDF <Q05m(AlLY E38H), 205m ~288m (XISt KIZAIE] E&), >288m(XIZAlS| ES)E 25=
CHPerry £, 1995). 0| ZAISl SA X2 AlIZIE= |CC=0.952 EIDERUCHCheng S, 2020).
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AHBtimes Sit to Stand test; 5Times STS)

(6) HO &8 ==(Berg Balance Scale; BBS)

BBS= e s=E= =dols X2 ot &=2 I 81, MII XAl XMl 813t S 301 S22 OIF0HM U2
O, =2 080N =0 482 HE0I0, 1400 =01 et & o= 56822, 4t =25 & I S50
S=0t0D & == UCHBerg S, 1992). 0l =72 ST AZIEE= |CC=0.952 BNERULHFlansbjer S, 2012)

2 HAFUM 2= 10 SPSS Ver. 21.02 0I&otH SHE 242 AMFGIRICH 2 A= Shapiro-wilk 238
SHE Soll 74 232 oD, HaKSe N0l E40 Xg & Jls =8 Hotle BSEA0 JI=SHE
SIRCE XE At 43 S £ 0I24D| HIES SAUE2 10mWTL E8iEE2 sMWT Sl & 0lsHel & 6MWT O
AQRE HIMECEMWT & 0 O] WAX100%|U BIEE

IS212l(m)/360%)2 HIEHK)[AE M- Hale/ A" H
(Standard Response Mean, SRM)[AE & -Z B2/ AE -5 Biglo| HFEHEIZ 2
A0l UiS THES OISO 10mWT 2 BMWTSl &E EtY
5Times STS, BBS2C A2 ML AR2HILEE OI20IRCE X2 & 10mWT S EEEIE 6MWT 2l & 01SH
clE UISE = A=Kl SHLFAS FASHIX SHA CHE 317 24(Stepwise multiple linear regression)2 018
t

olRULE SHA Re+== a=.052 ik

5 B30l OBt

I
= A0 H0oEt HIES &Xh= 53822 YAts 30H(56.6%), HAH= 23H(43.4%), B &

o

2 58.79+£15.63

N, &5 & |9 JI2H2 4.43+1.39008, HIZM2 31(58.5%), IEE 22H(41.5%), A<= HiHl= 22 259
(47.2%), 28H(52.8%), MMSEK &= 28.26+1.83F0ICt. Jls=a EIIZ FAC 381 482 212t 362(67.

9%), 17

H(32.1%), 10MWT EHEEE JIECZ XIFALE B8 Z(0.8m8)2 12H(22.6%), MEHE XISALE] 28 (0.4
0.8ms)2 22H(42.5%), AUE™H 2(<0.4m8)2 19H(35.8%)0IAUCL BMWT & 0ISHEIE JIERLZ XIGAlE| 28 =2
(>288m)2 10(18.9%), MEte X )

IGALE] 28 2(205~208m)2 8E(15.1%), ALHEE Z(<205m)2 35H(66.6%,
OIRUCE TUGE 26.04+£12.23(X), 5Times STS 21.80+9.42(3l), BBS 46.01+4.92(&)0IUCKHTable 1).
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Table 1. Clinical characteristics and outcome measures of the subject (V=53)
N(%) or M £ SD(Min~Max)

30(56.6)/23(43.4)
58.79+£15.63(28~84)
4.43+1.39(2~6)
31(58.5)/22(41.5)
25(47.2)/28(52.8)
28.26£1.83(25~30)
36(67.9)/17(32.1)

Parameters

Sex(male/female)
Agelyear)
Onset(months)
Diagnosis(infarction/hemorrhage)
Paretic side(left/right)
MMSE—K (score)
FAC(score) 3/4
TWalking speed(10mWT at baseline)
CW(0.8mf)/ LCW(0.4~0.8ms)/ HW(<0.4ms)
TWalking distance(BMWT scale classification)
CW(>288m)/ LCW(205~288m)/ HW(<205m)
TUG(sec)
5Times STS(times)

BBS(score)

TPre—test outcome measure, MMSE-K: Mini mental state examination-Korean version, FAC: Functional
10mWT: 10meter Walk Test, CW: Community walker, LCW: Limited community walker,

12(22.6)/ 22(42.5)/ 19(35.8)

10(18.9)/ 8(15.1)/ 35(66.0)
26.04+12.23(9~61.56)
21.80£9.42(9.50~46.72)

46.01+4.92(36~56)

ambulation category,

HW: Household walker,
BMWT: 6Minute Walk Test, TUG: Timed up & Go test, 5Times STS: 5times sit to stand test, BBS: Berg Balance

Scale

2. L2882 Xz 8 = 10mWT 2522 6MWT & 01S)1e] & EdsE 20t

(PSS 47.05%) 2 BMWT 2l & 0I5 {2l(43.94%) L

SHEC(106.6%) 2F 22ASHH HHHZIASMH(0<001), 10mWTL2l SRM2 1.33, BMWT2l & 0l JHel= 1.28,
EMWTS| ESEE= 1.842 =2 2122 SRIL|QUCHTable 2).
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Table 2. Pre — post results for 1T0mWT and 6MWT total distance and walking speed in BMWT (AN=21)

pre post(4weeks)
Measures MD + D Change (%) SRM 0
Mean + SD(min~max)
0.51£0.23 0.75+0.32
n R
10mMWT (M) (0.20~0.89) (0.35~1.39) 0.24+0.18 47.05 1.33 .001
174.87+£81.86 251.73+111.83 .
+
BMWT (m) (88.00~321.40 (110~448) 76.85+59.66 43.94 1.28 .001
+ +
BMWT (mfs) 0.45+0.22 0.96+£0.43 0.48+0.26 106.6 1.84 .001"

(0.24~0.89) (0.42~1.72)
SD: Standard deviation, MD: Mean difference, SBM: Standard response mean, 10mWT: 10meter Walk Test,
BMWT: 6Minute Walk Test, *0<001

3. 10mWT2F BMWTS| &= EIE T2 sAl Bl E
10MWT 2 BMWTSl EF ElgE = X2 & IR =2 A2 UAUCH=.937, p<01). 1I0mWTLl SA| EI=Z T

= X2 ™ TUG(r=-.805), 5Times STS(/=—651

I2== XIE& & TUG(=-760), 5Times STS

(p<05~.01)(Table 3).
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Table 3. Convergent and concurrent validity of 10mWT and 6MWT (N=53)

Convergent validity Concurrent validity
10mMWT (mf) .
pre vs BMWT(m) Pre TUG 5Times STS BBS
10mWT (mf) -805™ -651" 719™
937"
BMWT (m) -760™ —-.643" Vava

10mWT: 10meter Walk Test, 6MWT: 6Minute Walk Test, TUG: Timed up & Go test, 5Times STS: 5times sit to
stand test, BBS: Berg Balance Scale, *p<.05, **p<01

4. 10mWTIF BMWT S| OlsHel tis= flet 2HA USs 24 =4
STS, BBS= BMWT £ GIEE == U= H=0IA 25 M
HYAE 87%0I12ACH<001). T0MWT 2 BMWT 2t9| 3

LSS L0l 89, Y012+, 21X, TUG, 5tim
2 1
53.800ICHTable 4)(figure 1).

SIALL, 10mWT L] 1JHS] B0t BMWT E HISE =

H DEAS BMWT= 304.33 x (gait speed in m/

es
=
AA—
s) +
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Table 4. Stepwise multiple linear regression analysis was conducted to examine the predictive value of 10mWT

on the BMWT (A=53)

Pre B SE R*(Adjusted) B P
Constnat 53.805 134.051

10mWT 304.332 36.040 0.871 0.882 .001"
TUG 0.233 0.785 0.032 .768
BBS 0.836 1.619 0.042 .608
5Times STS -0.861 0.819 -0.084 .299
MMSEK -0.608 2.824 -0.011 .831
Sex -13.048 11.356 -0.061 .257
Age -0.362 0.331 -0.058 316
Onset —4.055 3.997 -0.058 .280

SE: Standard Error, Dependent variable — BMWT: 6Minute Walk test, Independent variables — 10mWT: 10meter
Walk Test, TUG: Timed up & Go test, BBS: Berg Balance Scale, 5Times STS: 5times sit to stand test, MMSEK:
Mini mental state examination-Korean version, Sex, Age, Onset  *p<001

500
0 -
4507
400 0 0
£ 350 o
a o fod ’
F 300 8o o
X ®.
S 250 P
2 o, 9""}60
5 200~ °o% 0
£ oo, Q.-
= 150 ° g5 o _ .
o e Linear Regression
o q} Q?J .‘,,Eﬁ
1007 o0 %" ¢ y=304.33 x (m/s) + 53.80
sod <7 (adjusted R*=0.87)
0~ I I I I
.25 50 .75 1.00 1.25

10 meter Walk Test(m/sec)

(Figure 1) Distance covered by each participant during the 6 minute walk test presented as a function
of the gait speed covered during the 10 meter walk test
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v, 0 &
Ol=2d)| HES SHAE2 10mWT Ll BalfiEE= 6MWT & 0ls Helt 28t 8F, SAl, (IS BiEEIF A=
Aoz SOIGALE 45 = 084D ES BAE2 1I0MWT BB 6MWTLl £ 0ls Hel & BEE 2%
SOIGHH HEEI2H, 10mWT E&E5E2] SRM2 1.33, sBMWT2l & 0ls Hele 1.28, BMWT 28552 SRM
S, 2021; Hoso

2 1.842 =2 222 QLA 0l =4I| &S &2 10mWT(SRI\/|—O 74~0.92)(Cheng S

2023; Scrivener S, 2014)%} Otd SIES &K1 6BMWTSl &£ 01 H2l(SRM=1.52)(Kosak S, 2005)2F SAH
otHU =2 O == ==XI0ICt. 0l{st X0l= LIAEA=ES2 ESHC B3 22 8| 20 BHEEIH &2
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42 AHXRES Bt
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2 701 Zoist IASEXSHA DIZ2E0 st EOtE G
Ol0ll CHolt 4= & ST = 0.51msUIA 0.75Ms2 0.24ms(H3H2F 47.05%)

251.7322 76.85m(HEI 43.94%) 2 HIHELZ INEE N T2
B30l 0.24ms, 76.85m =Xl= XIE SM T SUAIIOHL)t L&At 2ES 2HH6hk= =
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