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Abstract
Background: There are many situations where walking in an actual community needs to change direction along
with walking on a straight path, and this situation needs to be reflected in assessing walking ability of the
community. Therefore, in this study, we tried to determine whether the assessments can distinguish the level of
walking in the community.
Design: Retrospective cohort study.
Methods: Fifty-two survivors with chronic stroke have participated in the study. According to the evaluation re-
sult of 10mWT, the subjects of 0.8m/s and above were classified as the group who could walk in the community
(n=22), and the subjects of 0.4m/s~0.8m/s were classified into the group who could not walk in the community
(n=30). Modified Rivermead Mobility Index, Postural Assessment Scale for Stroke, Fugl-Meyer Assessment, Berg
Balance Scale, 10-meter Walk Test (10mWT) were used to evaluate the motor skills. Furthermore, Activities-spe-
cific Balance Confidence Scale was used to evaluate psychological factors, and Timed Up & Go Test (TUG),
Figure-of-Eight Walk Test (F8WT), Four Square Step Test (FSST), Step Test (ST) were applied to evaluate dy-
namic balance and mobility.
Results: As a result for distinguishing walking levels in the community, TUG was 14.25 seconds, FSWT was
13.34 seconds, FST was 19.43 seconds, and ST of affected side and non-affected side were 6.5 points and 7.5
points, respectively. TUG (AUC=0.923), FSWT (AUC=0.905), and FST (AUC=0.941) were highly accurate, but
the ST of affected side and non-affected side (AUC=0.806, 0.705) showed the accuracy of the median degree,
respectively.

Conclusion: To distinguish walking levels in the community of survivors with chronic stroke, TUG and FSST
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have been found to be the best assessment tool, and in particular, FSST could be very valuable in clinical use
as the most important assessment tool to distinguish walking levels in the community.
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I. A

Abs]oll A 8] Bals AdrE U], Ad e 2uig]7], APgelA 1hdsk E1 AR, s esgolu o7t
P e AEE Ho)HtiLord 5, 2004; Rosa 5, 2015). A|&ALs] B3 AA3E AAH Q4L
4 5, A Qe st Felw), 79 SAENE, YRR A 55 59 Sl Hos)
3, olgst 2A4AE 93 JEgFS S 4 U t(Shumway-Cook 5, 2002; Lord2} Rochester, 2005).

T W ST Ao A9, AGAE] BEo] Thsd o Rl 3ol g Fa% F3x7F FriLlord &
2004). 012 913 AALE Ba L BAAY =R o] A BN Besh 1SS ABH
o] thFulk 5, 2010; 2017). A2 3] W3 528 Hrlela o =36h7] &) B3 59 13 Ag R 23 HAD
7} 7P ABAQ AExE e JOom(Pery 5, 1995; Fulk 5, 2017), A543 HES 28] Q3 B3 &£
+ 0.78m/s~1.2m/s (Bijleveld-Uitman 5, 2013; van de Port ‘5, 2008), 2.3 #2]i= 348.6m~367.5m= &&i4 Sloh
(Bijleveld-Uitman -, 2013; Fulk 5 2017; Lord -, 2004; van de Port 5, 2008). X8 & %7} 0.4m/s ©]3h= 2]
B3 $F 04~08m/s A AL oA 2] AgHAQl B 5, 0.8m/s O] A AL A 2] B fEo®
T (Perry &, 1995). YRtA o % ¥EF A= 77/le] 7H AAl 5 71s el whet oF 0.18m/s~
1.03m/s A= B3l £EE VA, A7 wolE52] ¢ oF 14nvs 52 B3 £ 55 712 tH(Kirschbaum 5,
2001). AR EE A9 of RBASHA wAEE 47| ﬂ% A= H A3 1.07~1.22ms LS B3 L5271 o3t
7] wEell(Kirschbaum -5, 2001), A SAF3 ol o] ®eo] 7hg8l7] Pz R H57F 47k 0.8m/s o] 3>
] ojok FthPerry 5, 1995; Fulk 5, 2017).

AEAOR AL E B3 3 =4 ©75S 13 £529] AR éxﬁg&.[ﬂ R &9l A= w3y 7k

o] ool upet HelAQl Fegta Au A 9FE S 5 AthLord 5, 2004). AulellA Faxl
EE AL Bgor S99 By £x9 Aol dish AuE ARl Ak B A 9FE = 5 e TR
A QA4A7F vk E R 5= A7) A th(Lord 5, 2004). 1EiA, B w9} Agnto 2 $x}o] 1y
Foe AuE7rE = lalFulk 5, 2010; 2017), AA| ¥HEF SapEo] ool FASAY, WAL e P
2 AbEA dEs Sl 2

LTHEE Y £35S & A5 T %= S UH(Lerner-Frankiel 5, 1986). WEFA],
A| A3l of| M o] KBS WS Fdol A Bxp FH =7], FH AolE Jstr], A EAE =7] 5 FHE '§Askd
A BE77 5 o] FaL Q7] wlitel A AZ ] Bl = gldt ¢ gl WS T % kel
3l A o] & Q3}tH(Courtine?} Schieppati, 2003). T8t A3 &o| A Bash= AlZE 59 20~50%
37] witell(Segal 5, 2008), HE5 FAbEolAl WEFHES dsty] st A A5} VEs AAE 3
%) TtHBlennerhassett 2} Jayalath, 2008). 18] 22, X JA}3] oA H Q3 W) =S o 53817] s
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o} A=lE Hrlsle AR ofye}, ofe] 54 SeEs €8 Ho7) e Ao|thFulk &, 2010; Lord &,
2004).

R = olF sEE Brlelr] fla] delA ol ARgehs 2 dojut A7) ZAKTimed up & go
test; TUG)(Flansbjer 5, 2005), 8AF &.&F 4 2 R3] ZAKFigure 8 Walk Test; FSWT)(Wong 5, 2013), t] =hcf] A5
ZAAKFour Square Step Test; FSST)(Goh &, 2013), 2~&! ZAAKStep Test; ST)(Hong &, 2012) 5°] At} o]zl H 7}
SES B S5t B At ople} B3 Y, Ay 34 AR B 23, 79 el 2§85k

B, ok AL, AT 2271, UG AP § GG LFE G S S 2, AR
B £ Pk AFsr Bl O ¥ 5 UL RoIth A, olelF Frk BTES ALgdol
AALE B SFES TG A SS R, 1 mTES W

Mejolut ekl hsh WA A5 Bk A
itk mebd B AT By HMEF BAE POz A9 By £EL TESL 55 % 2
Lol ] AL 84 WeF AR 2 A U] Ehh 28 AL a9 A AALE nE sES Esked)
A gk A el die) Sots izt sl

AT

=

AT W AT B ATE ABIANN QI F WYY HEF BAEL YO Sk A
] =
o

k=13 7Fo] A1 4] ZAAK(Mini Mental State Examination - Korean version)°l| 4] 247

o)/del Fak, Age] T VI BE ARE o9k Bl 10mE s Bl Thedt A, ok &%
A7 W s a4l 9l #AkE Sl
FHF AdE tAEe 9, A%, 118 7IRE 2 A9, vi] B9, B Al R AR A Sl Y

RSSO AE T g AERE Fl stk oo WA 10m B FAARE o] 8-t tldAE
B £55 F4% v, 34 A0E EdE ddaEe B ) uet oidates Zl% AFE] B Ther
A ] B BIbew O R koAt Perry 5(1995)°] <Jdhd R £E7F 0.4myso)dl A9 Ay By

o A

-

Abs] HE ) 0.8m/s o)l - A GALS] B o R RSkl §l
B £57}F 0.4m/s~0.8m/s AOIQL H g Al A 9ALS] K& &7, 0.8m/s
o] el thdA= A YAt B8 7leT o2 BRI 183l F= vlo]o] ¥ 7KFugl-Meyer Assessment), &
Z A 37} 2 S (Postural Assessment Scale for Stroke), 12|31, -7 ¥ Rivermead ©]-5 *|5*(modified Rivermead
mobility index)E ©]&dA T 7 ] e B7lekla, &% 5ol4 1% AT Activities-specific  Balance
Confidence Scale)E ©]-2-5}¢] ’\]\1] A QAE Hrietkgl o, W1 8 # = (Berg Balance Scale), o Hoj7}7]
HAKTimed Up & Go test), 8 B.oF 7 2 K3 ZANFigure-of-Eight Walk Test), Yl 2Ftl] 7114]7] ZAKFour Square
Step Test), /~8] FAAKStep Test) o= ©]-L3lA B3 W olsAdS H7IsFATh

2. 7t =+
1) 10m 23 ZAK10meter Walk Test)

1om 2.8 AAHE B3 SEE S5 o) Agekn ov, 1om B8 A A28 A SYsHE FAbolth

Rl
AALAAA A7 FAAAATE 09302 B alE ¢ tkSalbach %, 2001).




AT 34

28 =
2) =2 010|0{ H7}H(Fugl-Meyer Assessment)
Fra-rtolo] Frh= 5715 S dotRy] 8l AHEEE A E(Fugl-Meyer -5, 1975), &
F 7le e B AL sHA 8 7ol tish T4l 3470tk SR I AFEE =094, 5784 W] A=
TE =0.99% H31¥ S THDuncan 5, 1985).
3) X[ &5 AIM H7} HZ(Postural Assessment Scale for Stroke)
A 598 H1e] Y3 =R A (Benaim 5, 1999), 571, 271, A7 5 3744 7] EF
AR A= vk HA 0flelA Hi3H o FItE

% gAe] A x4
e 5Ee Wrkske A
AL A FE 1CC=0.97% H.1¥ Y THLiaw 5, 2008).

ALA] Oﬂ A AAE 23

H, F 367olth AARA
ivermead 0|& X|==(modified Rivermead mobility index)
b 0 S B 4 I A BT s
=70

g zohs7], T
W w3, A e=2die)7] S0 AR gdHe] ok 42k 1F AF E(1CC=0.98)
7 = .

$:

F710M oA 7], 10%

4) 3= R
Frksl7] Ye = FAdeA Zohs7]
o

SRR
&, 10m 4 F, A
(Lennon®} Johnson, 2000)2} FAARAZAAL A2 Z(ICC=0.99)7} 2 Ao 2 H UK Tsang S, 2014)
37} =72 (Powell

&<t A7,
5) &5 S0|d 7Y XIAZ(Activities-specific Balance Confidence Scale)
g5 5ol oy AATE A8 E FE A el st FE e 2 AT S
1995), 0%(A3] A}l ATl A B 100%(LHH8HA 221 Qlehy7kA] 3 71eE 4= Qlth(Powell &, 1995)
2 7F A E(1CC=0.97~0.98)= &

=

o,

A =(Berg Balance Scale)
P71 13t = d ) 519, 2018) =24, 57

A tHBerg 5, 1992)
ET2A, AARAHAR A R 2 1CC=0.96.°.% K 115 TH(Flansbjer -5,

7) LofLt Z0oi7t7| AAKTimed Up & Go test)
S Bk fls

54 749 9l of

2005).
8) 8AI 2 AHZ H3 HAKFigure-of-Eight Walk Test)

TEA, 82 B ESE A

s, 2013).

=4 73 4 o|xAS Hrlsls &
HAARAHAL AZEZ 1CC=0.94~0.99% 1315 9] THWong
&2 A S e, thdAkE 19

F8HA shar, ok Al k) o R 4,

2 1CC=0.83, S9A}F 1F

9) Ul 2 AB HAAKFour Square Step Test)

Z10] 90cm, AE leme] YEH uh)] 47)S o] gate] npere] At @
|AMGO R 2, 3,4, 1 £OF O]

tHDite 5, 2002). A U] A=

2ol A S F b5 g ke
E570 S, 208 A7HE S

3,2, 1 £O.% o]
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AFER 1CC=099% K15 JTHGoh 5, 2013).

10) A ZAAK(Step Test)

Aol 7.5cm 3z0] €] WL FIL GAF FAMIH)E Aol F1 WS Sk H)E 152 S 7R
w2 A WHE Ao g Wyt Qe S g2lal WA 3 ok, A FE 715te] A543 shokHill et al, 1996).
=22F 7F AFE1CC=0.99)2F =4 ) A F E(ICC=0.98~0.99)= =4 B 1% tHHong 5, 2012).

& Aol A= SPSS 18.0 R IIFE o] 85to] A £AEII. AT ARES Shapiro-wilks ©]8-3H] 4
J StATE A GALS] B Thew ok A4S B mrbew 2kl AnbA Bl oS 54, AA] s
TrolAlE AT v 51 185 o8-8 nlarskgivh XAk 1.8

-{>>\

z 7

Fotiy] $18) ojut dojzhy] AL 84 Bk Az wal Ak ] gl Au7) AL &

A 4 49| Youden 45 o] §ato] A9 A8 1EGE TAAT FEA 24 54
u

_"
o
kRl A= & e 07914 09 vl B9= S50 gt 090014 1 vukel 4

93t W e o
ALY G=8-A}
Aol 0.594

o o

% mlo

= )¢ A&k

= 5, — TS, LR

F &k AR w7 TH(Greiner &, 2000). FE3, o3t E BAIAE I FRAE o] §sto] A 9ALs] B £
= 2 Fabgith Bl 12 outd 2 osky SR, A%, 48 717 w9, vhy) 29, wa

A REET A4 W 8 LIBNIAD ). W EF Vs FEES vholol Bk HES A4 9}
& | s

¢} a

s LLT1 O U2 ]1\_
95 Solx #3 A, WL 79
2)

2

A, 749 , Ao} Aojrtr] AL, 8AF HoF
ZAE By AL ] 74L17l AL, 28 AAF 59 A9E ALEskg o, B 2= doju Holrky] AHAY, 83
Bk AR wE b ] v Y] A A8 AR A ERS ARESke] 2.E BlE ekl BAA
FolrT =052 3t

. d+43

L XA 28l Jtsit X|GAle] B =Vtswel §4 vl

A QAL B The 2 2278 (42%), A AARE] B =7hE > 3078 (58%) 1 AT S w Atelell A, AF,
H 717%, dhy Q) vk 9, derd ol AN E AL = 23 o)k QIITh KA Al BEET AR
o)A A GALs] BETellA = HEET §lo] 57 HEo] 19%(86%), A1°8°] Kl 37 (14%) = VFebstaL, #] <]
AHE BE Brbs el HEET glo] 53 Halo] 8%(27%), AB0] AME- 9(30%), 4% AFo] AL 81
Q7%), 5 BHZ7] AR 5H(1%) 22 et 3 7 2 Abole]l §i= wiolo] 7Y, HET AR F7F AL,
74 %l Rivermead ©|5 A7, #g Sol2 ¥ ARG W w1y ALk, dofu Holrhr] AL 8xF B AR
B ik dl g Au7] AAL 25 A S R Zel7h A3 THp<0.5~0.001)<E 1>,

2 RIGAE] B3 $F THS 215 QojLt Ho{7p| HAL 87 DY B2 B3 HAL Ul 2k
A47| ZAL A Al $8R Be) S4 B4

tlo

FEA A 54 A3 Youden A5 o] 85t A AME] wA EE SISk 7P A E Ad

#k

N
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E 1 AGAE By 7w ASGAS By Erbewre] dnbE gl o 54, AA &F 7l vla

T AGALE] BE T4 (n=22) A G B E7FsT(n=30) 22/t p

AHE (/) 16(73)/6(27) 20(67)/10(33) 0.765 0.438
A (A 56.45(15.19) 63.77(11.86) -1.949 0.057

71N D) 24.95(23.89) 31.37(25.22) -.926 0.359

AR (H AN/ 2 Y) 13(59)/9(41) 20(67)/10(33) 0.771 0.393
T R E/ QL EX) 12(55)10(45) 11(37)/19(63) 0.262 0.159
=3 B3 19(86) 8(27)
1) A
HzE Aol 3(14) 9(30)
A% 4z e . . 21.254 0.001 %+
a5
e Bz 0 5(17)

MMSE-K(%) 26.36(1.86) 25.83(1.62) 0.365 0.538
mRMI(H) 39.27(1.12) 34.97(5.02) 3.937 0.001*++
PASS(%) 33.64(2.40) 30.27(3.88) 3.591 0.001 %+
ABC(H) 107.73(37.16) 66.07(36.99) 4.005 0.001%**
FMAE(%) 26.95(4.84) 20.23(6.02) 4.309 0.001%#*
BBS(¥) 47.77(6.68) 35.90(12.45) 4.056 0.001%#*

10mWT(m/s) 0.98(0.27) 0.46(0.18) 8.280 0.001 %+
TUG(X) 11.81(3.1) 29.41(23.97) -3.412 0.001%**
F8WT(%) 12.36(4.03) 27.71(17.85) -3.950 0.001#++
FSST(%) 15.30(4.44) 38.22(24.90) -4.256 0.001%**

ok = ST(H) 8.50(3.03) 5.23(2.20) 4.497 0.001%#*

HokH] = ST(F) 9.09(2.92) 6.83(2.01) 3.295 0.002%*

*p<.05, **p<.01, ***p<.001, MMSE-K=Mini mental state examination-Korean version; mRMI=modified Rivermead mobility
index; PASS=Postural Assessment Scale for Stroke; ABC=Activities-specific Balance Confidence scale; FMA=Fugl-Meyer
Assessment; BBS=Berg Balance Scale; 10mWT=10meter Walking Test; TUG=Timed Up & Go test; FSWT=Figure 8 Walk Test;
FSST=Four Square Step Test; ST=Step Test

ol A, doju; Aojrhr] HAk= 1425%, 82F BoF A= B3 HAR= 13.34%, W] vl :147] AAR= 1943
Z, S} vehe| 5] A8 AAks 7247 6,57, 7.5% 010tk dojut Aoj7r] AAHAUC=0.938), 84F EL.oF A=
13 HAHAUC=0.920), Y] 2Ht) AW 7] HAKAUC=0.952)= w1 F2do] ok o nin| 3} Blujn] &2 A5
ArR=(ZF AUC=0.820, 0.726) T =2 /g0l ol e BF7F =79 AW 7)5ak A 9Aks] w3e -4

T 5 Yt AER wEEe] $5% 0% AAHUTE 2.
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E 2. AYGAE] B g RS AT dojy Hoprr] AL 87 B A= B AL U vl Aur] AL 25 Ak
T84 A 54 =4

A T2 A 713k AUC SE 95% CI p
TUG 1425 0.923 0.038 0.848 ~0.998 0.001%*
FSWT A 5 B Sfea 13.34 0.905 0.042 0.822~0.987 0.001%*
FSST vs 19.43 0.941 0.031 0.880 ~ 1.000 0.001%*
npH) 2 ST A B S7Fs 6.5 0.806 0.061 0.686~0.926 0.001%*
H|o}H]Z ST 7.5 0.705 0.076 0.557~0.854 0.012*

*p<.01, **p<.001, TUG=Timed up & go test; F8WT=Figure 8 Walk Test; FSST=Four Square Step Test; ST=Step Test;
AUC=Area Under the Curve; SE=Standard Error; CI=95% Confidence Interval.

A B A2 HEH A} |_-|| gtcH 7| AL J\Eé! ZAte| oizt=o}

d & E 4 e Dol Aoyl Ak MAEAANE 1 sbeT F AL WS Ea
Fow A £ ot FE)E 86%, FolE(H IS w27 }“iL T A NS T SR Aud
5015 90%, vl Bl Au7] HARE

r
Ll

A = 8
F 9= gE)= 3%, 82F ok AR W3 HALS W 68%,
il

TEE 86%, 5015 93%, PHIS A8 AR WITEE 73%, S5Ol%e 67%, HlnH|S A8 HARe] ¥zt
7 =

Oll

%, 5O1EF 53% o= et 53], dojiut Aojrbr] ke W] uhdl 1y 7] ALY A S E(F

= 2
ok AA R 2 AALS]e A Bfo] BV SRS FEE = s FE)E 47 90, 90% FYUI Auts
Helom, o] & dojut Aojrtr] ket W] vl Ay 7] HARS] g o =
U< 3>

3 3. dojy Hoprbr] AL 82 B A= BE AL Wl 9l 97] AL 25 AR RIZEE, 5ok, YA Bl A5 E

AgAre] Ba 7 A Ba Bl s oz °° " ° Agx

we aw ojag NS RD AN 22 ,  EE Eem L L A

n=25(%) n=34(%) D g ey
<14.25(%% 19(86 27 19/22 2830 19/21 28731

TUG (fj °) (86) (7) 0.001%* 90
>14.25(24) 3(14) 28(93) 86)  (93)  (90)  (90)
<13.34(%4) 15(68) 3(10) 1522 27530 15/18 27/34

F8WT 0.001%* 81
>1334(24) 7(32) 27(90) 68) (90) (83) (79
<19.43(%4) 19(86) 27) 19/22  28/30 19/21 28/31

FSST 0.001%* 90
>19.43(24) 3(14) 28(93) 86)  (93)  (90)  (90)
. >6.5(%3 16(73 10(33 16122 2030 16/26 20/26

ohH) 2 ST (;’ °) (73) (33) 0.011* 69
<6.5(24) 6(27) 20(67) 73) (67 (62 (77)
) >7.5(%A 16(73 14(47 16122 16530 16/30  16/22

Blupn|Z ST (;’ &) (73) “7) 0.089 62
<7.5(%4) 6(27) 16(53) ) (53) (53 ()

*p<.05, **p<.001 Pearson chi-square, TUG=Timed up & go test; FSWT=Figure 8 Walk Test; FSST=Four Square Step Test;
ST=Step Test.
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4. XAt H & OS2 /st Hr=2 0|2y EX|AE 3FEM

At gl oty 543 AA| 8 Vs Bt Bae T AGAE] BE FES oSehs H fos Hae
A v A7) HARE fefsh Ao w vebth vl Bl Ay 7] AAE 3 ARl mEES A AL o A
RS o g e FE0] 15040 2 Ao R SRIEIT dojup Hojrhy] AL, 82k Bef AR B3 AL
ul mH AU 7] AR A5 AR A 7ERS ol 8ake] AYARS] B s oS53 A3 doju Aojr]
AAL, 82F Bk AR 1 AL ol gl AY7] H3AF A57F 24 <14.25%, <13.34%, <19.43%%1 ddAES
>1425%, =1334%, =19.43%2 )RS Bl A AL ol wafo] 7153t 50| ZHzE 0.0114H, 0.0524),
00118 =2 Zlo= Flwa, vn]Ze] A8 HAF 47 242 >6.578 A2 <658 <1 tdASel vls)
A A 8ol 4] wefo] 7H5d gHEo] 0.188M] > Fo® FRIF U 4>,

® 4 AANE B 57 52 9% 2A2E AR

Variables B SE QOdds ratio Wals 95% CI p
Model A
Constant -7.966 2.489 10.240

FSST 0.408 0.128 1.504 10.174 1.170~1.932 0.001**

Model B
TUG(<14.25) -4.485 0.960 0.011 21.823 0.002~0.074 0.001%*
F8WT(<13.34) -2.959 0.762 0.052 15.102 0.012~0.231 0.001%*
FSST(<19.43) -4.485 0.960 0.011 21.823 0.002~0.074 0.001#*
ST uhH] Z(>6.5) -1.674 0.616 0.188 7.390 0.056~0.627 0.007*
H|HH] Z(>7.5) -1.114 0.603 0.328 3.420 0.101~1.069 0.064

*p<.05, **p<.001, B=regression coefficient; SE=Standard error; CI=95% confidence interval.
Model A: ZHB T = A, vol, FH7131, T4 °J U}H it
Model B: Youden Aol 2]g A YALS] B £+ FES 3t AE 7|E3; o] &

o

IvV. 11

B ATE W MEF A5 AolAE wa 53 EE 99 dofih Aol Rl 83wt A=
A% o] el AU7] ZAL 29 Ak At o BgEg dohn i sileh ol AT ©)shu
SAe B S5 ZAKsm~10m)9) WA B AT na)el A9ate] na

B oA o] FojX|=
TEHE s A TSR W EdEe tekehl RuHow ule Fost WeE Ry
(Bijleveld-Uitman 5, 2013; van de Port %5, 2008). “12]1} | JA}3]o| 2] Walo] F&+S = = Q= 37

oy 4y X R
off & LoEN 2 o2

v

QaCgelE o], A, T4 AR 71 G BAsHA A7), A Qe st FE R, 54
TEHE sk Xshl EH% 1 A A goll Qo] Aaidel B2 =Ao] AEEI thFulk &, 2010; 2017).
dojup Hol7br] AL, 82 BeF A= KB AR vl 2o Y7 AAL A A T2 olgsh oA E e
T AT ofA ATE F u%— A Zekolth

2 Aol|A A Arts]oA o] B o FES 9% 7P A A VEae dokE A, doju dojrt
7] HAAHAUC=0.923)= 14.25%, 84} 2ok A= B3 HAKAUC=0.905)= 13.34%, Ul 2of7] 7117] HAHAUC=
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