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Abstract

Background & Objective: Loss of balance and falling is one of the health problems in the elderly people who causes a change in their quality
of life. Reducing balance and postural control skills is one of the key factors in the aging of the elderly. The aim of the present study was to
investigate the effect of cerebellar transcranial direct current stimulation on kinetic variables of postural control and balance of elderly people.
Methods: This study was a quasi—experimental, pre— and posttest design. Participants of this study included 20 elderlies (60-75 year—old) of
both genders who referred to the Tehran Rehabilitation Center of Red Crescent Society in the summer of 2017. They were selected based on
inclusion and exclusion criteria and available and targeted sampling method, and randomly assigned to two “Intervention” (real) and “control”
(Placebo) groups. Participants had criteria witch is needed to use transcranial direct current stimulation (TDCS), computerized dynamic
posturorghraphy and Huber apparatus based on safety screening questionnaire for TDCS & TACS (transcranial direct current stimulation &
transcranial direct alternating stimulation) and gained score cognitively over 23 in mini mental status evaluation (MMSE). The subject's exclusion
criteria from the research included these cases: having acute cerebrovascular diseases such as epilepsy, which increases risk of stimulation, acute
eczema of the skin, the presence of any metal implants in the brain, having a history of imbalance and frequent dizziness, and fear of electrical
stimulation of the brain. After a preliminary assessment of kinetic postural parameters by computerized dynamic posturorghraphy apparatus,
intervention group received direct current stimulation over the cerebellum at 2mA and placebo group received sham stimulation, twenty minutes
in five sessions. Based on the protocol that used in this study, the anode electrode was placed 2 cm below the occipital inion and the cathode
electrode on the right buccinators muscle. At each session, immediately after stimulation, participants performed half-hour equilibrium exercises
on the Huber apparatus. After completing five sessions, the kinetic variables of postural control were re—measured by the posturorghraphy
apparatus. The computerized dynamic posturorghraphy apparatus was the equitest model of the American NeuroCom company, one of the most
advanced kinetic variables assessor apparatus that are used to manipulate effective sensory systems in control posture. This device has a unique
evaluation technique that provides quantitative data in posture control and it is a suitable tool for analyzing age-related changes, TDCS device
was an ActivaTek Attenda Inc model. The Huber device was the Valence Cedex 09 model, which was used to improve neuromuscular
coordination, muscle strength and body posture correction, Sensory integration and motor control improvement.

Results: In analyzing the results, Shapiro—Wilk test was used to evaluate the normal distribution of data and Levene's test for equality of error
variances between the groups, and after checking the homogeneity of slope regression, covariance analysis was used to determine the difference
between the post test scores of intervention and control groups. The results of the study indicated that cerebellar transcranial direct current
stimulation had a significant effect on the center of pressure velocity (p=0.020), the center of pressure distance (p=0.037), postural control
strategy (p=0.042) and equilibrium composite (p=0.018) on the elderly participants of the experimental group.

Conclusion: The results of this study showed that cerebellar TDCS has beneficial effects on kinetic variables of postural control and balance of
elderly people. This can be a good opportunity to promote healthy for the elderly and to develop therapeutic approaches for elderly people with
equilibrium disorders. The field of transcranial direct current stimulation and neural rehabilitation are experiencing a new phase with the advent
of the cerebellum TDCS. This new knowledge can be useful in understanding the interactions between the cerebral cortex and deep cerebellar
nuclei.
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