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Objective: This study aims to assess the test-retest reproducibility of the Short Form Berg Balance Scale (SF-BBS) and the Short
Form Postural Assessment Scale for Stroke (SF-PASS) among chronic stroke survivors, focusing on their reliability for consistent
measurements over time.

Design: A cross-sectional study design

Methods: Thirty chronic stroke survivors participated in this study, undergoing evaluations with SF-BBS and SF-PASS scales at
two different points, separated by a seven-day interval. The analysis focused on test-retest reliability, employing statistical
measures such as the Intra-Class Coefficient (ICC,;), Standard Error of Measurement (SEM), Minimal Detectable Change
(MDC), and MDC%, the Bland-Altman plot to assess the limits of agreement and the extent of random measurement error.
Results: The study found notable test-retest reproducibility for both SF-BBS and SF-PASS, with ICC values demonstrating strong
reliability (0.932 to 0.941, with a confidence interval of 0.889 to 0.973). SEM values for SF-BBS and SF-PASS were reported as
1.34 and 0.61, respectively, indicating low measurement error. MDC values of 3.71 for SF-BBS and 1.69 for SF-PASS suggest
that the scales have an acceptable level of sensitivity to change, with reliability metrics falling below 20% of the maximum
possible score.

Conclusions: The findings suggest that both SF-BBS and SF-PASS exhibit high intra-class correlation coefficients, indicating
strong test-retest reliability. The SEM and MDC values further support the scales' reproducibility and reliability as tools for
evaluating mobility and dynamic balance in chronic stroke survivors. Therefore, these scales are recommended for clinical use in
this population, providing reliable measures for assessing progress in rehabilitation.
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Table 1. Characteristics of the stroke patients (n=40)

Characteristic n (%) or M = SD min~max

Gender (male/female) 18 (45) /22 (55)

Age (y) 62.68 +13.79 26~1

Onset (months) 8.82+2.88 6~7

Diagnosis (infarction/hemorrhage) 23 (57.5)/ 17 (42.5)

Side of hemiplegia (left/right) 17 (42.5) /23 (57.5)

MMSE-K (score) 26.80 +1.43 24~0

Barthel Index (score) 78.45 £13.66 53~8

MMSE-K: Mini mental state examination-Korean version

Table 2. Test-retest reliability of the Short-Form Berg Balance Scale and the Postural Assessment Scale for Stroke patients.

Items of SF-BBS Agre:f)ment wKappa p-value Interpretation
1 Sitting to standing 90 0.81 0.001 Very good
2 Standing with eyes closed 87 0.77 0.001 Good
3 Reaching forward with outstretched arm 88 0.85 0.001 Very good
4 Retrieving object from floor 90 0.82 0.001 Very good
5 Turning to look behind 92 0.88 0.001 Very good
6 Standing with one foot in front 89 0.82 0.001 Very good
7 Standing on one foot 91 0.85 0.001 Very good

Items of SF-PASS
1 Standing on nonparetic leg 95 0.77 0.001 Good
2 Supine to sitting up on the edge of the table 92 0.80 0.001 Very good
3 Sitting on the edge of the table to supine 92 0.80 0.001 Very good
4 Sitting to standing up 95 0.89 0.001 Very good
5 Standing up to sitting down 90 0.78 0.001 Good

SF-BBS: Short form Berg Balance Scale, wKappa: weighted kappa
SF-PASS: Short form Postural Assessment Scale for Stroke Patients
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Table 3. The spearman correlation coefficient and internal consistency of the SF-BBS and SF-PASS

Items of SF-BBS

Spearman coefficient Cronbach’s alpha

r) if item deleted
1 Sitting to standing 0.79 0.84
2 Standing with eyes closed 0.85 0.81
3 Reaching forward with outstretched arm 0.84 0.82
4 Retrieving object from floor 0.87 0.81
5 Turning to look behind 0.84 0.78
6 Standing with one foot in front 0.78 0.78
7 Standing on one foot 0.87 0.80
Items of SF-PASS
1 Standing on nonparetic leg 0.79 0.81
2 Supine to sitting up on the edge of the table 0.77 0.74
3 Sitting on the edge of the table to supine 0.77 0.75
4 Sitting to standing up 0.83 0.82
5 Standing up to sitting down 0.75 0.76

SF-BBS: Short form Berg Balance Scale, SF-PASS: Short form Postural Assessment Scale for Stroke Patients, The
spearman coefficient between the SF-BBS & SF-PASS-total score and individual’s items

Table 4. Test-retest reproducibility indices of the SF-BBS and SF-PASS

Mean (SD)
M Median (Q1~3) d'?f/l ron 1CC.. SEM  MDC (%
easures Range (Min~ax) ifference (95% CI) %) )4
(SD)
1st test 2nd test
15.58 (5.96) 14.73 (5.86) 0.941
SF-BBS 16 (10.25~0) 14 (10~38) 0.85(1.91) : 1.34  3.71(24.48) 0.385
(0.901~.973)
4~8 4~6
11.06 (2.39) 10.84 (2.43) 0.932
SF-PASS 12 (9.37~3.5) 11.25 (9~2) 0.22 (0.86) ) 0.61 1.69 (15.43) 0.310
65 65 (0.889~.962)

SD: standard deviation, Q1: first quartile, Q3: third quartile, SF-BBS: Short form Berg Balance Scale, SF-PASS: Short
form Postural Assessment Scale for Stroke Patients, ICC: Intraclass correlation coefficient, CI: confidence interval,
SEM: standard error of measurement=standard deviation of all the test-retests score xy (1-ICC), MDC: minimal
detectable change = 1.96XxSEMxJy~2, MDC % =(MDC/ mean of measurements taken) x 100%,
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QUEH12]. ol & AT AWE AXF Ao Fs
AZH AL,

ol= SAA 7ol Hat Zolof etk AHER 95% A
2 A g Qulshy, At At AEAICO)S
o o B 5= 9= kS AAISEh 95% YA &
ACEA) HJo) A SF-BBSE= -2.91~4.61, SF-PASSE=
-1.48~1.92 &A= ZF 719 Aol&9 ®7] 2 95%
Uz g o] Akt sek Atolo] HaEsial 9l
olelgt Auk= HAF AAALY] Htgke] A7) whet &
A Zpo] gro] GEpR|A] ko 5 Thsgt HA| Mo
Hete] EAstng HyfRaxsta Qlok= Zojt o
2h4] SF-BBS®} SF-PASS HAF B A A HAREE
39 2 AA ATAEY AF 7Hes gholl =22
stal gloma Al=g = Irh8]. Eeh 574 ghol
95% 41=] 3+ Yol BaxstE g otgho] AAHS] &
b2 WAE L QA S Yulgitt o= ol i
B7ret FUE AR 95% oA 583 4= = W
574 WHelol A5k Bland and Altman 4 %Eofl=
AAAR e 77F glas WeEbATHS]. &2 A datofA
T HES FAE9 SF-BBS= % %, SF-PASS
= AR 58S SAsk=d WS Adgo] w2 ¥
7 wolgtal @ 4= Q= A= = = AAF B
2 ICC glo] - =L S
=

[e]
EM} MDC 12 Wolof &t
THO-11]. whelA] o304l SF-BBS, SF-PASS2
ICC ZFe =31, SEM¥} MDC e ¥e $xoz 33
3] @4l AEHCh SF-BBS2 SF-PASSE QA
Ao FrF 429 A7) T, dlolg 3o gols)
o, XEF A o, AANRES Hrished 44
go] 7Fsslt
HoAe] Aoz AR, g A oA e}
e HEFIAES R 97 BE AT
Adutster 4= gla, EA), FAEAES] MBI 3
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oz shech webd 23 wE 27] HEF axje
%% EE gl AEo] B thin BEE giow
3k SF-BBS, SF-PASSY] AHH 848 AFF & 9

= A7t "asit,

Z2E

T HES SRS e R 3 SF-BBS, SF-PASS
o] HAF AR AL JSHIUAL, F B7F BFE
AAZl @7 glo] MDCE uf-& Al=3Hukst =2t}
w}ebx] SF-BBS9} SF-PASS: oAl Atolx] 54
B A 2d 599 7sA WIS AR 4+ Q)
= WSkl #-83 Bt =97 2 4 S Aot
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