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Effects of noninvasive electrical stimulation combined trunk
stabilization exercise on balance and fall risk in stroke
patients
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ABSTRACT

Background: This study aimed to investigate the effects of noninvasive electrical stimulation combined
with trunk stabilization exercise on balance and fall risk in patients with stroke.

Methods: Twenty-two patients with stroke were enrolled in the study and randomly divided into
experimental and control groups, each with 11 patients. noninvasive electrical stimulation combined
with trunk stabilization training was applied to the experimental group, and sham noninvasive
electrical stimulation combined with trunk stabilization training, to the control group. Both groups
were treated for 6 weeks, five times a week for 30 min each time; the balance and fall risk of
patients with stroke were measured before and after treatment, and the changes in the two groups
were compared and analyzed.

Results: The experimental group's left and right weight-bearing indices (affect and non-affect sides)
and the front and rear weight-bearing indices, were significantly improved (p<.05, p<.001). when
the changes in balance ability between groups were compared before and after treatment. The total
fall efficacy score in the experimental group was substantially lower than that in the control group
when the changes in fall efficacy score were compared between groups following treatment
(p<.001).

Conclusion: The improvement in balance and fall risk in patients with stroke can be attributed to
using noninvasive electrical stimulation in combination with trunk stabilization training. This
clinically helpful treatment method for patients with stroke warrants further promotion and
implementation in the clinic.
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Figure 2. Trunk stabilization exercise
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Table 1.
General characteristic of subjects
EG (n=11) CG (n=11) t
Age(yrs) 60.27+4.26* 64.00+£5.40 -1.795
Height(cm) 163.73£4.22 163.18+6.21 .241
Weight(kg) 64.09+5.17 63.67£5.05 -.042
Sex
(male/female) 6/5 5/6 1.000
Diagnosis
(Inf./Hge.) 8/3 8/3 1.000
Affected
side(Rt./Lt) 4/1 3/8 396

Duration(month) 14.63+5.33 16.00£6.16 -.555

MMSE-K 26.41£2.15 26.91+£2.23 -.558

*Mean+SD, EG: Experimental group, CG: Contorl group,
Inf: Infarction, Hge: Hemorrhage, MMSE-K: Korean
version of mini-mental status examination

Aol A1 A5 A KHﬂOﬂH A% AR = T
A A 62.90+3.45%, ER] B 59.00+2.72%2 EAEA
o=z ROt xpolE iau(;x 001), 1% REXR= &
A A 37.09+3.44%, EA] & 41.00+2.72% =2 EA5HA
02 Q0oJ5t xfo]E B Y THp<.001)(Table 2).
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(p<.001).
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A A 61.63+3.35%, A & 61.00+3.69% 5 EA5HA
o8 {oJgt Afo]E B THp<.05)(Table 2).
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2 FAEAcR [{oJgt Afolg E G 1(p<.001), v]Oty]
Z oA A& 65.45+3.72%, ThET 69.45+4.43%
2 FAEA R {oJgt xlo]§ HATHp<.001). A= A
ZR K= A2 59.00+2.72%, THRZ 61.00+3.69% 2
AR o2 [olgt Apolg EP(p<.001), HZE A%

[e1g
R R= A 41.00+2.72%, tHEa 39.90+5.16% =
gt oz [oJst xfo]E HATHp<.05)(Table 3).
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Balance Pre-test Post-test t
AS 29.81+4.09° 34.54+3.72 -9.690""
EG NS 70.18+4.09 65.45+£3.72 9.690"
(n=11) Front 62.90+3.45 59.00+£2.72 9.428"
Rear  37.09+3.44 41.00+2.72 -9.428™
AS 29.54+4.27 30.54+4.43 -5.244™
CG NS 70.45+4.28 69.45+4.43 5.244
(n=11) Front 61.63+3.35 61.00£3.69 3.130"

Rear  38.36+3.35 39.90£5.16 -1.782

aMean(%)+SD, "p<.05,”"p<.001, EG: Experimental group,
CG: Control group, AS: Affect side, NS: Non-affect
side

Table 3.
Comparison of balance between groups
Balance EG(n=11) CG(n=11) F
Pre  29.81+4.09* 29.54+4.27
A 50.720™
S Post  34.54+3.72  30.54+4.43
Pre 70.18+4.09  70.45+4.28

NS 50.720™

Post  65.45+3.72  69.45+4.43

Front Pre  62.90£3.45 61.63£3.35 46.907"
Post  59.00+2.72 61.00£3.69
Pre  37.09+3.44  38.36+3.35

R 5.636°
A" post  41.00+2.72  39.90+5.16

Mean(%)+SD, "p<.05,""p<.001, EG: Experimental group,
CG: Control group, AS: Affect side, NS: Non-affect
side

AEe T A-& YA 55749 §st vaoA 5
A 63.54+£8.68%014 FAH S 50.18+12.028 02
EAsR 02 9|3t xto]S B HCTHp<.001). ThERolA]
= 58 A 64.81+8.08%40A FAH & 59.54+6.93 20
2 EAsX oz §o|st xlo]S B FrHp<.05)(Table 4).

(p<.001)(Table 5).

Table 4.
Comparison of fall efficacy score in the experimental group
FES Pre-test Post-test t
EG (n=11) 63.54+£8.68" 50.18+12.02 5.395™"
CG (n=11) 64.81+8.08 59.54+6.93  3.805"

#Mean(score)+SD, "p<.05,""p<.001, EG: Experimental
group, CG: Control group, FES: Fall efficacy score

Table 5.
Comparison of fall efficacy score in the between groups
EG(n=11) CG(n=11) F
Pre 63.54+8.68" 64.81+8.08
FES 30.01"

Post 50.18+12.02 59.54+6.93

@Mean(score)+SD, *p<.05, EG: Experimental group, CG:
Control group, FES: Fall efficacy score
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