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Changes to Balance and Trunk Repositioning Sense
According to Frequency of Falls in Stroke Patients
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Background: The purpose of this study was to investigate the relationship between the changes to postural
sway velocity and trunk repositioning errors and the frequency of falls in stroke patients.

Methods: Fifty-five stroke patients, divided into three groups (no falls group: 20, one fall group: 19, repeated
falls group: 16), stood quietly with eyes open and closed on a force platform while postural sway velocity was
quantified by the center of pressure measures. Trunk repositioning errors were measured in standing while the

subjects performed forward flexion movements.

Results: We found a significant difference between the groups for postural sway velocity in medial-lateral and
anterior-posterior directions with eyes open and closed (P<0.05). With the eyes closed, there were significant
differences between the three groups in the postural sway velocity (P<0.05) and the trunk repositioning errors

changed significantly (P<0.05).

Conclusions: Our results demonstrate that the increase in falls may increase visual dependence for postural
control velocity and trunk repositioning errors. These results may be useful in balance training to prevent falls

in stroke survivors.
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Figure 1. Postural sway measurement chart (left) and measuring

postural sway (right)
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Table 1. Clinical characteristics of subjects (n=55)’
NF OF RF

Characteristics (n=20) (n=19) (n=16) X’ or F P Value

Gender

Men 14 (70) 11 (57) 8 (50) 1535 NS

Women 6 (30) 8 (43) 8 (50)
Medication

Antihypertensives 11 (55) 8 (42) 7 (43) 0.762 Ns'

Antidepressants 2 (10) 6 (31) 3 (18) 2.858 Ns'
Age, y 64.65+6.83 64.57+6.19 67.25+4.80 1.065 Ns'
Height, cm 165.22+7.63 163.21+5.96 164.10+6.70 0.461 Ns'
Weight, kg 63.14+10.35 61.30+6.04 62.94+9.05 0.255 Ns'

Abbreviations: NF, no falls group; OF, one fall group; RF, repeated falls group.
"Data are presented as number (%) or means=SD unless otherwise indicated.
"Not significant (P>0.05) by X’-test or one-way ANOVA.
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Table 2. Stroke-related characteristics of subjects (n=55)'

Characteristics (nljgo) (n=19) (nlil; 6 X’ or F P Value
Paretic side
Right 14 (70) 15 (78) 9 (56) 2.107 NS
Left 6 (30) 4 (22) 7 (44)
Type of stroke
Infarction 11 (55) 13 (68) 10 (62) 0.748 Ns'
Hemorrhage 9 (45) 6 (32) 6 (38)
Use of walking aid
Yes 16 (80) 10 (52) 13 (81) 4708 NS’
No 4 (20) 9 (48) 3 (19)
Duration, months 15.95+1.84 16.42+3.33 14.87+2.98 1.398 Ns'
MMSE-K, scores 25.90+2.59 25.78+2.63 24.56+2.55 1.394 Ns'
BBS, scores 41.50+3.26 40.21+4.88 39.80+5.71 2.775 Ns'
TUG, seconds 21.04+3.01 21.79+3.21 23.4145.74 1.554 NS

Abbreviations: NF, no falls group; OF, one fall group; RF, repeated falls group; BBS, berg balance scale; TUG, timed up and go test.
“Data are presented as number (%) or means+SD unless otherwise indicated.

"Not significant (P>0.05) by X’-test or one-way ANOVA.

Table 3. Differences in static balance (n=55)

Variables NF (a) OF (b) RE () F P Value' Post-hoc
(n=20) (n=19) (n=16) contrasts
X-speed EO 6.86+1.96 6.91+1.39 8.67+2.05 5490 0.007 a-c', b-c$
(mm/s) EC 9.72+4.28 11.60+2.48 15.15+5.03 8.243 0.001 a-c*, b-cS
Change 2.85+2.74 4.68+2.08 6.47+3.54 7451 0.001 a-ct
t 2713 -7.150 -4.763
P 0.010 <0.001 <0.001
Y-speed EO 11.09+2.73 11.31+2.78 13.38+2.93 3.485 0.038 a-ct, b-c
(mm/s) EC 14.8743.41 15.812.69 19.6624.77 8.320 0.001 a-c’, b S
Change 3.79+2.40 4.50+2.11 6.28+3.32 4.191 0.021 a-ct
t -3.874 -5.058 4485
P <0.001 <0.001 <0.001

Abbreviations: NF, no falls group; OF, one fall group; RF, repeated falls group; EO, eyes open; EC, eyes closed.

“Calculated by one-way ANOVA.
TCalculated by independent z-test.
*Significant difference between NF and RF
SSignificant difference between OF and RF.
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Table 4. Differences in repositioning errors (n=55)

. NF (a) OF (b) RF (c) Post-hoc

V. 1 F P Val
ariables (n=20) (n=19) (n=16) aue contrasts
Repositioning errors, degrees 5.22+0.54 5.91+0.49 6.08+0.74 11.156 <0.001 a-b’, a-c!

Abbreviations: NF, no falls group; OF, one fall group; RF, repeated falls group.
“Calculated by one-way ANOVA.

'Significant difference between NF and OF.

iSignificant difference between NF and RF.

Figure 3. Comparison of postural sway velocity (X-speed, Figure 4. Comparison of trunk repositioning errors

Y-speed) with eyes open and eyes closed
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EO indicates eyes open; EC, eyes closed; NF, no falls group; OF, one group-
fall group; RF, repeated falls group.
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