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| Abstract |

PURPOSE: This study aimed to comprehensively
evaluate the inter-rater and test-retest reliability of the Five
Step Test (FST) completion time in individuals with chronic
stroke, as well as to determine its absolute reliability indices,
including the Standard Error of Measurement (SEM) and
Minimal Detectable Change (MDC). Additionally, the
concurrent validity of the FST was investigated by
comparing its results with established clinical measures of
motor and balance function.

METHODS: In a cross-sectional design, 40 individuals
with chronic stroke (mean age = 59.1 years; mean duration
post-stroke = 12 months) underwent FST assessments.
Inter-rater and test-retest reliability were analyzed using

intraclass correlation coefficients (ICC). SEM, MDC, and
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MDC% were calculated to quantify measurement error.
Concurrent validity was assessed using Pearson’s correlation
coefficients between FST performance and scores on the
Fugl-Meyer Assessment for the Lower Extremity (FM-LE),
Berg Balance Scale (BBS), Timed Up and Go (TUG), and
Five Times Sit-to-Stand Test (5STS).

RESULTS: The FST demonstrated excellent inter-rater
reliability (ICC = .939; 95% CI = .887-.967) and test-retest
reliability (ICC=.901; 95% CI =.820-.946). SEM values were
1.71 and 1.87 seconds, and MDC values were 4.73 and 5.18 seconds
—both below 20% of the maximum completion times. Concurrent
validity analyses revealed strong negative correlations with
FM-LE (r= —.65) and BBS (r= —.71), and significant positive
correlations with TUG (r =.60) and 5STS (r =.67).
CONCLUSION: The FST is a highly reliable and valid tool
for assessing step and stair negotiation ability in individuals
with chronic stroke. Its strong psychometric properties and
ease of administration support its use as a practical clinical
measure for evaluating lower extremity motor function and

balance in this population.
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Table 1. Characteristics and functional performance outcomes of stroke patients (n = 40)

N (%) or M £ SD (min~max)

Characteristic
Gender (Male/Female) 26 / 14
Age (y) 59.10 + 12.89 (34~87)

1203 + 6.12 (7~24)
25 /15
18 / 22

26.18 + 2.34 (24~30)

Onset (months)
Diagnosis (infarction/hemorrhage)
Side of hemiplegia (left/right)
MMSE-K (score)
ankle dorsiflexor (MAS scores)
0/1/1+ 02
ankle plantar flexor (MAS scores)
0/1/1+7/2
FMA-LE (score)

Mild (29-33 score)
Moderate (23-28 score)
Marked (18-22 score)

Severe (<17 score)

BBS (score)

11 (27.5) /20 (50.0)/ 6 (15.0)/ 3 (7.5)

13 (32.5) 124 (66.0) / 2 (5.0) /1 (2.5)
24.99 + 4.87 (15~32)
12 (30.0%)
13 (32.5%)
11 (27.5%)
4 (10.0%)
46.00 + 6.30 (35~56)
TUG (sec) 19.18 + 8.11 (9.50~46.63)
5STS (sec) 2233 £ 7.48 (14.04~46.58)

MMSE: Mini mental state examination, MAS: Modified Ashworth Scale, FMA-LE: Fugl Meyer Assessment-Lower/extremity, BBS: Berg Balance
Scale, TUG: Timed up & Go test, 5STS: 5-Times Sit To Stand Test

Table 2. Inter-rater, test-retest, absolute reliability of the Five-Step test

Mean (SD) M
Median(Q1~Q3) ean ICC;, MDC
Measures Range (Min~Max) Difference 50, ety SEM (vpewg)
(SD)
A B
27.15 + 6.96 2768 + 7.03 030 73
Inter-rater  2840(20.9~31.7) WQ25-3275)  -HE25 oo 1T LT
15~42 16~43 87 '
A A
Testretest ¢ ig(g 2is 63?)275) 262?(25 35 1?7 331265 0 1.87 518 436
e B (:820~.946) (19.44)

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 Inter-rater(test-retest) score xV1-ICC, MDC: Minimal Detectable Change = 1.96xSEMxV2, MDC

% = (MDC/ mean of measurements taken)x100%, P was based on paired t test

Table 3. The concurrent validity of Five-Step test

Correlation coefficient

Outcome measures
FM-LE (score) 275
BBS (score) =710
TUG (sec) 60"
67

5STS (sec)
‘p < .05, FMA-LE: Fugl Meyer Assessment-Lower/extremity, BBS: Berg Balance Scale, TUG: Timed up & Go test, 5STS: 5-Times Sit To Stand Test
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