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Abstract

Purpose : To examine the relative-absolute reliability and validity of step test (ST) scores in subjects with chronic stroke.

Method : A total of 27 stroke patients, participated in the study. A relative reliability index (intraclass correlation coefficient,
ICC) was used to examine the level of agreement of inter-rater-test-retest reliability for ST score. Absolute reliability indices,
including the standard error of measurement(SEM) and the minimal detectable change (MDC), and limits of agreement by
Bland and Altman analysis. The validity was demonstrated by spearman correlation of ST score with 10 m Walk Test
(10mWT), Fugl-Meyer Assessment-Lower/Extremity (FMA-L/E)-total score, Berg Balance Scale (BBS)-total score.

Result : An excellent inter-rater reliability in ST scores was found (paretic, ICC=0.993~0.996; nonparetic, ICC=0.982~
0.991). In addition, excellent test-retest reliability was found (paretic, ICC=0.992; nonparetic, ICC=0.967). It all showed
acceptable SEM of the ST score as paretic and nonparetic were 0.22 and 0.46 respectively (average score <10 %), and the
MDC of the paretic and nonparetic were 0.61 and 1.27 respectively (possible highest score <20 %). indicating that measures
had a small and acceptable measurement error. The ST score of paretic and nonparetic were also found to be significantly
associated with IOMWT (r=0.77~0.79), FMA-LE scores (r=0.73~0.81) and BBS scores (r=0.72~0.76).

Conclusion : The ST showed highly sufficient Inter-rater-test-retest agreement and validity and acceptable measurement errors
caused by due to chance variation in measurement. It also can be used by clinicians and researchers to assess the balance and

mobility performance and monitor functional change in chronic stroke patients.
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HA| KHaP7} Rivermead ©F A4
(Rivermead Mobility Index, RMI)B7}oj|A] 7]52]¢] o] %A
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£, Solm), WET 2 Aestael S40 & A5
THChen 5, 2014; Chen 5, 2015). 1go|= &3}
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3 mlghole. ol 7.5 cnizole] MRS o] 3 T
s ZE Awe] 3t B shA(uubil 2
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LEMOCOT), 5 m X3 HAteto] fojuldt I dS 53
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ST A8 M9 IF -2 H(Standardized response mean,
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ZHLevin & Hui-Chan, 1992)9} 4~5 =2 A] =34 )
= Z3o] <10° AL, SN Aol Ao B
QA AT BG4 & S g WA Al

sheict.

2. 47 9 2 37t

0.930]THHill 5, 1996). AA-AAAF A& AZ(AE 5
2 005004 10020938 AZ817] gJalie 3] Ao
X 96 % 39 ARl WRF wH 40 A7)= 1419
Ao BAE) da Wpeste] folg welie
dE)S AEe7] gl BE 4o Arls M 207
o]Ako]ofof FHH(Curtin & Schulz, 1998). - o] FH

1o

Y LIES SXIS2| Step Testo| YA - HHH M=ot BT

AFZS G Power B4l wH} 27| £=03, 93 % 7+9] 7
HHAGSE 0059 W 2GR AFNA BE
St 289 ofgith. ANHHOE 3 AFAEY YHEQ
%S Aerste] 359 O Sela, A o

AgoA vddAES] T4 4% o] A=A 2

)

2008). ST HApA v A@ASS B HE =7 glo]
o] 7hsstaL, Py HAFel el dinlste] B A
BAF 1919] T 7= spoll Ak 1 di A A

A 7o) HESHA S 38T HF AR £ BoIA
3e A% et Q% 97 HUY A7 B A=
S gl X ol skl Brh A ek 2
% 2799 Holelzk UsSIc ST S Al
(ICC)AZFS AAHA, BYE 4912 Bsto] 2AX, V)
Aol A ¥ UYAES ST 28 4R A 2] B
STk, AALAAAF AR EICC )L 72 THoR £ 3
o AT W AFAES HOR A 19A)] 23
A7} RO (Liaw 5, 2008), RE gEE 33 A
FHE olgstol YNRL vlmsteek ST 28 H4el
EldEE 10 m 23 &%, FMA-L/ESH, BBS &3¢9
HUASE T 5 AEHEY 7% S B 9
| 159 2ol e zAL 2900 2J3) BrhEIc.

1) Step HAKST)

HES 240 T4 A7) #HEe Bk 98l STE
o] g5 tHHill 5, 1996). ST 3 IAl= ¥ A A
Hrof] 7.5 cmizo]o] BhS Tl 3HE ShX|(upH]| =)= AW
of Fi WIS SHA|(H|uHH] S 152 Fet 7Heeh wWE
HHEz oz dhg 9o WE &9al Yeles itk &
AAb= oS BjupH]S 2R 152 oo &3]
skl st skt

= =
= =
3 @8 2 Byt ohet o
EECIEY
- -

I orin X



ol5o] Wasith % STE & % 5119 % Ud F4e
she EAl] WS Ad7lel A S 9= 7 F4
o olgA o Q9

& QgHoR sl slstel MU elA] 2elo] B
SHoHHIll S, 1996). ST ZAx}7F A2 % (ICC=0.996~
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2) 10 m 23t HAt

10 m B3 AAME Y& 3xle] HY &5
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=] 9ltHSalbach =, 2001).
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3) &2 00| 3K 2= E7HFugl Meyer Motor Assessment
for the lower extremities, FMA-L/E)

FMA-LE= Y&% 3o 52yt 2o &9,
Fg W UL ERse] HEF B4 8 2% Al
9o Bt AGE ek ok 17 BE0-2
g2 347 o]t (Fugl-Meyer 5, 1975).
FMA-L/EQ] &2AA}7 A1F%E ICC=0.83~0.95(Duncan -5,
1983), =AAY A2 = 1CC=0.92(0.81 ~0.96)2 X 11%]3]
CHSanford 5, 1993).
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1-ICC)S} 2|4 ZA] W3KMinimal Detectable Change,
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cHLu 5. 2008 E AAAAA L] F AR Aol AX&
9] 7715 F43}t7] $l5to] Bland and Altman plot ©]-&-
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(N=27)
T n(%) i HEEEERH(E 4~ FH )
A FRY oIz} 14(51.8 %)/13(48.1 %)
A=A 59.04£10.04(34 ~ 80)
el HAA/EEE 17(63 %)/1037 %)
njH|Z Hol /o= 12(44.4 %)/15(55.6 %)

HAH")
FMA-L/E()
BBS(%)

8.96+3.06(6 ~ 18)
26.93+1.73(24~30)
6.75+2.58(2~11)
7.94+2.68(2~12)
0.81+0.15(0.53~1.08)
20.5243.78(13~26)
44.73+3.56(38 ~51)

MMSE-K: Mini Mental State Examination-Korean, ST: Step Test, FMA-L/E: Fugl Meyer Motor Assessment for the lower extremities,

BBS: Berg Balance Scale

2. ST 28] H49 SAHAZL A=

UpH|S ST 28] o) SAARRE Al# e 10C=0.993~

0.996(0.984~0.998), H]u}ﬂ]io 1CC=0.982~0.991(0.961 ~
0.996) % UA&L vl w2 AR SRIFHITHEE 2).

m&f

%2 YEF A5 ST A8 4o 2HA7 Agw
opu 2 28 g Hjob| 2 2 g4
7} A 2l 9 C2,1(95 % CI
g 7} 2} 2] (AR E A 1CC,,1(95 % CI) (B FEZ T ICC2,1( % CI)
X 6.77+2.69 0.996(0.991 ~0.998) 7.90+2.89 0.982(0.961~0.992)
A-B
Y 6.79+£2.67 0.993(0.984 ~0.997) 7.87+£2.95 0.991(0.980~0.996)

ICC(95 % CI): Intra Class Coefficient(95 % Confidence Interval)

3. ST 28] A5 AA-AAA A=} Ay A=

njH| & ST AH] H2=0] AALANAA AZ % ICC=.992
(.983~.997), H|U}H]ZL [CC=967(.929~.985)2 u}|& 1=
° oz slEgck ST 28 Y4 SEME uhu|3
0.22(F4 6.783)), Hulu|Z 046(F 7.933) 0.2 AAF 1
I} 29] HA X4¢4 <10 %mu]ute]Qlal, MDCE ujH|=
0.61(113)), BlupH]|=L 127(123)2 FE 7153 H &

9 W40l <20 % Als) Bk 70l Ao UehithE
3). Bland & Altman ploto]| 4] upH]Z A8 As=0] x| 3
Al(limit of agreement, LOA; AA4)9] HE= -0.62~+0.63,
vjulH| & Step Ho O‘i] ﬂlﬂi -1.29~4+1.352 HARA]
ArbollA =49 F @2 AA 9 AAA=9Y AS 7Fs
gk grol #azsiar gleng AR 4= Sl 2 AL

2 BRI QTHE 3)(2H 1, 2).
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o ArjA AlFe

HtEZHAHF] 2~ F )
T ICC31(95 % CI) SEM MDC
HAL 1 AAL 2
ufH| = A Fds 6.74+2.62(2~11) 6.73+£2.47(3~10) .992(.983~.997) 0.22 0.61
o] & AE] H4 7.9242.58(3~ 12) 7.9542.593~ 11) 967(.929~ .985) 0.46 1.27

ICC(95 % CI): Intra Class Coefficient(95 % Confidence Interval), SEM: standard error measurement, MDC:
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Z27ke] 2jolof| 3t Bland-Altman plot

(r=0.77~0.79), FMA-L/E(r=0.73~0.81), BBS(r=0.72~0.76)
e w2 WA e Ae2 FIEATEp<oD)

(& 4.
npH| St vluke]E ST AR 4= 10 m B3 £
E 4. ST 28 A4 10m 28 &%, FMA-L/E, BBSSF] AraatA|
TR 10 m R3PS FMA-L/E BBS
upe]= ST AE Hd 0.79" 0.81" 0.76"
Hlupu| 2 ST A8 H$ 0.77° 0.73" 0.72°

*p<.01, ST: Step Test, FMA-L/E: Fugl Meyer Motor Assessment for the lower extremities, BBS: Berg Balance Scale
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5> 1996), Hong 5(2012)¢] ZAARE A2 =(nhH|S, w3t AlZkof Tt HRE AF3irt
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7HFunctional Gait Assessment, FGA)(Lin 5, 2010), 3}%] &
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shedid] ol Ateld HaE Ho| glrk. ANk o= A
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