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ABSTRACT
Received: 06 Mar 2020 This study aimed to investigate the effect of unilateral and bilateral electrical stimulation of
Accepted: 17 Aug 2020 the brain on balance in the elderly.

Thirty-six elderly in llam City, Iran, participated in the study. In the pretest, the static
balance was taken, and then the participants were randomly divided into three groups: unilateral brain
stimulation, bilateral brain stimulation, and sham. The intervention took in 3 sessions. In the unilateral
stimulation group, the anode electrode was positioned at the O point, and the cathode was above the
left ophthalmic cavity (FP1). In the bilateral stimulation group, the anode electrode was positioned at O,,
and the cathode was positioned at O,. The intensity of stimulation was 2 mA, and the duration of treat-
ment was 15 minutes per session. In the control group, the anode and cathode electrodes were placed
on the O and FP1 points, respectively, but the excitation current was stopped after 30 seconds. After the
last training session, the posttest was performed. The obtained data were analyzed using 1-way ANOVA.

[EST® The Results showed no statistically significant difference between the three groups in the pretest
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Key words: phase (P<0.535). But at posttest, there was a difference between groups (P<0.002). Post-hoc test Results
Transcranial direct : showed a difference between unilateral stimulation with the control group (P=0.001) and bilateral stimu-
current stimulation, lation with the control group (P=0.005). But there was no significant difference between the unilateral
Cerebellum, Balance, :  stimulation group and the bilateral stimulation group (P=0.599).
Elderly © [SNTIIEET Unilaterally and bilaterally, cerebellar stimulation can be improved in the elderly.
Extended Abstract body, including balance, are affected. Balance describes
the body’s dynamics to prevent falls and is influenced
1. Introduction by power, reaction, and deep sense. Systems theory is
one of the most prevalent and accepted theories of bal-
ue to the nearly doubling of the elderly ance. Systems theory believes that maintaining balance
population, paying attention to this pe- Results from function between different nervous, mus-
riod’s issues and needs is a social neces- cular, and skeletal systems.

sity. In old age, various functions of the
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Non-invasive brain stimulation techniques such as
tDCS are an excellent choice for changes in neural ac-
tivity and neuroplasticity. Electrical stimulation of the
brain can take place in different areas of the brain. Cer-
ebellar tDCS is a non-invasive, simple, tolerable, safe,
and harmless side effect. Zandvliet et al. (2018) showed
a positive effect of tDCS on static balance in the elderly
[14]. On the other hand, Steiner et al. (2016) [16] and
Floel et al. (2012) concluded that tDCS has no signifi-
cant effect on learning in the elderly [9].

Given that researchers have confirmed the effectiveness
of tDCS on various aspects of life and various disorders
and some studies on the effect of tDCS on balance; how-
ever, they have reached conflicting Results. This study
aimed to investigate the impact of unilateral and bilateral
electrical stimulation on balance in the elderly.

2. Methods & Materials

This study is quasi-experimental, performed using
three groups with a pretest-posttest design and a con-
trol group. The statistical population of the study in-
cluded all inactive male elderly in Ilam city. A total
of 36 people were selected by convenience sampling
method and divided into 3 groups of 12 people. In the
unilateral electrical stimulation group, the Mean+SD
age was 69.08+2.84 years, the Mean+SD weight was
67.66%9.59, and the Mean+SD height was 1.62+0.07. In
the bilateral electrical stimulation group, the Mean+SD
age was 68.91+2.57 years, the Mean+SD weight was
68.01+£7.44, and the MeantSD height was 1.6140.06.
And in the control group, the Mean+SD age was 69.16
+ 1.58 years, the Mean+SD weight 66.00+7.44, and the
Mean+SD height was 1.6140.05.

In the pretest stage, all participants underwent the
Stork Static Balance Test. The participants were ran-
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domly divided into three groups. The intervention was
held in 3 sessions every other day. In the unilateral tran-
scranial electrical stimulation group, the anode electrode
was placed at point O (International System of 10-20) in
the cerebellar area, and the cathode electrode was placed
at the top of the left ocular cavity (1FP). In the bilateral
transcranial electrical stimulation group, the anode elec-
trode was located at point O,, and the cathode electrode
was located at point O,. The stimulation intensity used
in this study was 2 mA at a time of 15 minutes per ses-
sion. In the control group, as in the experimental group,
the anode and cathode electrodes were placed at points
O and 1FP, respectively, but the excitation current was
cut off after 30 seconds. Immediately after the last train-
ing session, the posttest was performed, and once again,
all participants took the Stork test.

3. Results

The One-Way Analysis of Variance (ANOVA) was
used to compare the groups in the pretest and posttest
stages (Table 1).

Table 1 shows no significant difference between the
static balance of the groups in the pretest stage (P<0.05),
which indicates that the groups are equally distributed.
And the level of significance in the posttest stage is sig-
nificant (P<0.002).

The Bonferroni post hoc test Results showed a statisti-
cally significant difference between the unilateral elec-
trical stimulation group and the control group (P=0.001)
and the bilateral electrical stimulation group with the
control group (P=0.005). Still, there is no significant
difference between the unilateral electrical stimula-
tion group and the bilateral electrical stimulation group
(P=0.599). These Results indicate both groups of unilat-
eral electrical stimulation and bilateral electrical stimu-

Table 1. Results of one-way analysis of variance related to static equilibrium variable

Variables Statistical Index  Total Squares  Degrees of Freedom  Average Squares F Sig. Statistical Power
Intergroup 0.34 2 0.17
Pretest Intergroup 8.89 33 0.27 0.63 0.535 0.778
Total 9.23 35
Intergroup 5.77 2 2.89
Posttest Intergroup 13.08 33 0.39 7.28 0.002 0.655
Total 18.86 35
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lation are better than the control group, and there is no
difference between the two groups of unilateral and bi-
lateral electrical stimulation.

4. Conclusion

In explaining the Results of improving the balance of
unilateral electrical stimulation and bilateral stimulation
relative to the control group, electrical stimulation of
the brain can cause neurodegeneration, which can al-
ter functional connections in the human brain. It causes
blood flow to the brain to be distributed in the stimulated
region, where more blood flows and the hemoglobin in-
creases in the area where the connection is strengthened.
Therefore, it causes better performance than external
stimuli, and the person’s balance increases following
these interactions.

The effect of tDCS is known to modulate the motility
of the primary motor cortex through glutamate recep-
tors, GABA, brain-derived neurogenic factor (BDNF),
and calcium-dependent mechanisms. On the other hand,
it can cause arousal in the cerebellum. In other words,
direct transcranial electrical stimulation can increase
cerebellar stimulation and have a direct influence on im-
proving function.

In general, it can be stated that cerebellar tDCS unilat-
erally and bilaterally can improve balance in the elderly.
Considering the importance of balance in the elderly, it
is recommended to use this method. Among the limita-
tions of the present study were the relatively small num-
ber of subjects and the use of the male gender alone,
which is suggested to be considered in future research.
It is also recommended that other balance tests such as
Biodex and Equilibrium Tester be used.
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