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Effect of Exercise Programs Applied on Unstable Support Surfaces
on Balance in Stroke patients: A Meta-analysis of Domestic Studies
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Abstract This study was undertaken to determine the effect size of balance exercises performed on
unstable surfaces in stroke patients by systematic and comprehensive analysis. A randomly assigned
clinical trial was performed on stroke patients who participated in an exercise program. Outcomes
(balance results) were compared with those of age matched stroke patients who did not perform balance
exercises. The literature was searched for studies published from January 2014 to June 2023 in four
domestic databases. The 11 selected articles were tested for homogeneity, and effect sizes were
calculated using a random effects model. The effect size of individual studies calculated using the R
project for Statistical computing version (4.3.1) was 0.48 (95% CI: 0.23-0.73), indicating a medium effect
size. Effect sizes determined by balance tests were 0.43 (95% CI : 0.09-0.76) for the timed up and go
test (TUG) and 0.57 (95% CI : 0.13-1.02) for the Berg balance scale (BBS). Exercise programs conducted
on unstable support surfaces had positive effects on the balance abilities of stroke patients. We
recommend that future research be conducted on the effectiveness of various intervention programs for

stroke patients.
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Fig. 3. Effect size of individual studies
Experimental Control
Study Total Mean SD Total Mean SD
Kim(2022) 13 2160 4470 13 0.800 5.120
Cha(2020) 13 2810 6.410 13 2.290 5.180
Kim et al(2018) 5 4680 8900 10 0.200 8.400
Hwang(2018) 15 3.740 1.310 15 1.780 2.430
Ham(2017) 23 4.800 13.600 23 0.380 9.890
Common effect model 69 74

Random effects model

=

;201443 198E 202349 6Y7HA] 7HYE =EE
S| =7 6H, B9 =& 5’?4_0]“‘:}. % 11419
3 S5HRIRA 4P 5F9 IFer2E TUGE 5
, BBS7} 87HE UeRgTh Aol 23 iRl A
& 1379, R 136509 Appendix 1).

o

al,

39

QT
M

EIE,

3.2 HEFRM0| o=l Aol & HIt

o] ¢i++9] =3kd 11u40ﬂ et A9l A grt A=
=Mog Uehd 6H2 Ho] W2 Aog UE,
LS YRt sHS 4F 89 At vt
(Fig. 2).

3.3 g1t37|

Bobg Ao 9] &% mg o] HEF Fxje] &
%Oﬂ u|X= AA EIT7]+= g=0.48(95% confidence
interval : 0.23-0.73) <7t 233712 e, A=
F710] 08 EFHA oot BAHORE folgt o)}
U= Ao=E YethFig. 3).

w32 a4l TUGY a¥=7]+= g=0.43(95%

Standardised Mean Weight Weight
Difference SMD 95%-Cl (common) (random)
—— 0.27 [-0.50; 1.05] 8.8% 8.8%
—— 0.13 [-0.64; 0.90] 8.9% 8.9%
—|—-—-— 0.48 [-0.41; 1.37] 6.6% 6.9%
— 0.09 [-0.68; 0.86] B.9% 8.9%
| ——— 182 [0.74:2.90] 4.5% 4.9%
—— 0.49 [-0.60; 1.59] 4.4% 4.8%
—_—t 0.13 [-1.11; 1.37] 3.4% 3.8%
f————— 167 [0.49; 2.85] 3.8% 4.1%
i 0.50 [-0.23; 1.23] 9.9% 9.7%
——— 0.98 [0.21; 1.74] 9.0% 9.0%
= 0.37 [-0.22; 0.95] 154%  13.8%
—_— -0.08 [-0.80; 0.64] 10.2%  10.0%
o 0.59 [-0.34; 1.51] 6.1% 6.5%
< 0.47 [0.24; 0.70]  100.0% -
< 0.48 [0.23; 0.73] == 100.0%

I I B B |

-2 -1 0 1 2
Standardised Mean Weight Weight
Difference SMD 95%~-Cl (common) (random)
—|—‘—j— 0.27 [-0.50; 1.05] 18.9% 18.9%
- 0.09 [-0.68; 0.86] 19.1% 19.1%
——‘-— 0.49 [-0.60; 1.59] 9.5% 9.5%
———— 0.98 [0.21; 1.74] 19.4% 19.4%
-+ 0.37 [-0.22; 0.95] 33.2%  33.2%
_ 0.43 [0.09;0.76] 100.0% —
_ 0.43 [0.09; 0.76) -~ 100.0%

L I —

Heterogeneity: ?=0%,1=0, p =057 I

-1.5-1-05 0 05 1

Fig. 4. Forest plots for TUG effect size

1.5

681



FAte7|&te=E A A25d A1E, 2024

Experimental Control
Study Total Mean SD Total Mean SD
Kim(2022) 13 2.070 9.240 13 0.920 8.170
Kang et al(2022) 10 3.000 2.860 10 1.700 2.330
kang & Kim{2019) 10 16.700 4.180 10 9.300 3.580
Kim et al(2018) 5 1400 10.680 5 0.200 4.970
Bong & Kim(2018) 8 7.870 2.520 8 3.500 2.430
Oh(2018) 15 6.330 2.880 15 4.930 2.520
Lim & Kim(2015) 15 10.530 4.950 15 10.930 4.900
Park et al(2013) 10 2.000 2.060 9 0.450 2.950
Common effect model 86 85

Random effects model
Heterogeneity: = 47%, “= 0.1843, p = 0.06

Fig. 5. Forest plots for BBS effect size
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Appendix 1. Characteristics of primary studies included in the analysis

Group Exercise programs
Author Scale

EG | CG Study design Duration(week)  Session(count) Time(min)
Kim(2022)[29] 13113 RCT 4 20 30 TUG, BBS
Kang et al(2022)[30] 10 | 10 RCT 4 12 30 BBS
Cha(2020)[31] 13 113 RCT 6 18 30 TUG
Kang & Kim(2019)[25] 10 | 10 RCT 6 30 30 BBS
Kim et al(2018)(32] 10 | 10 RCT 6 30 60 TUG, BBS
Bong & Kim(2018)[26] 5 5 RCT 6 30 60 BBS
Oh(2018)[33] 8 8 RCT 3 15 30 BBS
Hwang(2018)[34] 15 | 15 RCT 5 25 30 TUG
Ham(2017)[35] 23 | 23 RCT 6 18 30 TUG
Lim & Kiml[36] 15 | 15 RCT 8 24 40 BBS
Park et al(2013)[37] 15 | 15 RCT 4 12 30 BBS
BBS; berg balance scale, CG; control, EG; experimental group, RCT; randomized controlled trials, TUG; timed up and go test
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