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Objective: Stroke patients need the training to adjust their posture and maintain balance is necessary to restore movement function,
and unstable support training is one of the appropriate training. In this study, a systematic review and meta-analysis were
conducted to find out the effects of unstable surface training on balance and gait in stroke patients.

Design: Systematic review and meta-analysis

Methods: After creating a search expression referring to MeSH and EMTREE, the literature from 1976 to February 2022 was
searched in the databases of PubMed, EMBASE, and Cochrane Library CENTRAL. A total of 331 studies were searched from
three databases, and 11 studies were finally selected according to the inclusion criteria. Unstable surface training included studies
using balance trainer, Whole-body vibration, and sand surfaces.

Results: The results were found to be d=2.28 (p=10.02) and the effect size was 0.36 (95% CI: 0.05, 0.67) on the Berg Balance
Scale. In the Kinesthetic Ability Trainer static balance, d=2.59 (p =0.01) and the effect size was 1.01 (95% CI: 0.24, 1.78). Timed
Up and Go test showed that d=2.18 (p=0.03) and the effect size was 0.38 (95% CI: 0.04, 0.72). At the gait speed, d=0.99 (p=
0.32) and the effect size was 0.15 (95% CI: -0.15, 0.45). In the 6-minute walk test, d=0.14 (p=0.89) and the effect size was 0.04
(95% CI: —0.47, 0.55).

Conclusions: In this study was found that training was effective in balance if it became unstable in standing posture. Therefore,
unstable surface training can be used to improve the balance of stroke patients in clinical practice.
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Figure 1. PRISMA flow diagram
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Table 1. Characteristics of the included trials

study participants duration intervention outcomes conclusion
Kaletal. 63 15/3/3  EG 1: balance board stabilization TUG Muscular strength, postural sway values during
(2018) training with focus on internal single and double tasks were improved in all
[35] elements intervention groups.
EG 2: balance board stabilization Balance, sensory function, and attention were
training focusing on external significantly improved in the external factors focus
factors group.
Liaoetal. 56 20/3/6  EG 1: visual feedback balance TUG There was a statistically significant difference
(2018) training between groups (p<0.01).
[36] EG 2: wedge training The EG 1 and EG 2 showed improvement over the
CG: traditional rehabilitation training CG.
Kimetal. 28 30/5/6  EG: sand ground training TUG TUG showed improvement in both EG and CG.
(2017) CG: general ground training 6MWT  In the 6MWT, only the improvement of EG was
[37] shown.
Ordahan et 50 20/5/6  EG: balance training BBS Both groups showed significant changes in BBS
al. (2015) CG: traditional rehabilitation TUG and TUG in the post-intervention test (p <0.05).
[38] training
Brogrdh et 31 45/2/6  EG: WBV (3.75 mm amplitude) BBS Both groups showed a slight improvement in
al. (2012) CG: placebo WBV (0.2 mm TUG physical function and gait performance after the
[39] amplitude) Gait speed intervention (p <0.05).
6MWT
Alptekin 30 20/5/4  EG: balance training KAT Static balance was significantly improved in EG
et al. (2008) CG: traditional rehabilitation training Static than in CG (p <0.05).
[40] balance
van Nes et 53 3/5/6 EG: WBV BBS Both EG and CG showed improvement in BBS
al. (2006) CG: combined music exercise after intervention (p <0.01).
[41]
Yavuzeret 41 15/5/3  EG: balance training Gait In the control group, all results were not
al. (2006) CG: traditional rehabilitation training speed statistically significant.
[42]
Geigeret 13 15/3/4  EG: balance training BBS Compared to the CG, the EG showed significant
al. (2001) CG: traditional rehabilitation training TUG differences in both the BBS and TUG(p <0.05).
[43]
Walkeret 46 30/5/8  EG 1: visual feedback BBS Balance ability showed improvement in all
al. (2000) EG 2: balance training with general TUG groups(p <0.05).
[44] physical therapy Gait There were no differences between groups in all
CG: general physical therapy speed results.

The duration was in the order of minutes/times/weeks.

EG: experimental group, CG: control group, TUG: timed up and go test, 6GMWT: 6minute walk test, WBV: whole body vibration.
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Table 2. Individual study quality assessment

Study PEDro score 1 2 3 4 5 6 7 8 9 10 11
Kal et al. (2019) 11 ¢ o o o o O o (¢ o ¢ o
Liao et al. (2018) 9 ¢ o o o X X o (¢ o ¢ o
Kim et al. (2017) 7 o o X o X X X ¢ 0] ¢ o
Ordahan et al. (2015) 7 o o X o X X X o o ¢ o
Brogrdh et al. (2012) 10 o o ¢ o o X o (¢ o o o
Lee et al. (2012) 9 o O o o X X o (¢ O o o
Alptekin et al. (2008) 9 (0] O (0] o X X (0] (0] o o O
van Nes et al. (2006) 9 O (0) X (0] (0] X (0] O (0] O (0)
Yavuzer et al. (2006) 8 (0] O (0] O X X (0] X o (0] O
Geiger et al. (2001) 7 o o X o X X X (¢ o o o
Walker et al. (2000) 8 o o X o X X o o o o o

1. eligibility criteria; 2. randomly allocated; 3. allocation was concealed; 4. the groups were similar at baseline regarding

the most important prognostic indicators; 5. blinding of all subjects; 6. blinding of all therapists; 7. blinding of all

assessors; 8. measures of at least one key outcome; 9. intention to treat; 10. between-group statistical comparisons; 11.

measures of variability for at least one key outcome.

folel FAL gkef AlgolA 11 25 7] A |
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Heterogeneity Tau®=0.03; Chi*=65.29, df =5 (P =028), F=21%
Testfor averall effect 2= 228 (F=0.02)

Figure 2. Effect size of BBS for unstable support surface intervention
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Figure 3. Effect size of static balance exercise training equipment in unstable support surface intervention
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Figure 4. Effect size of TUG of unstable support surface intervention
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Figure 5. Effect size of gait speed in unstable support surface intervention
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