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Abstract

BACKGROUND: High-definition transcranial direct current stimulation has great potential in promoting the improvement of cognition and motor behavior,
which can improve the body’s static balance ability.

OBJECTIVE: To investigate the effect of high-definition transcranial direct current stimulation on the body’s dynamic balance.

METHODS: A total of 36 healthy students from Shenyang Sport University were recruited as test subjects, including 24 males and 12 females. They were
divided into three groups by a random number table method, followed by anodic high-definition transcranial direct current stimulation with different current
intensities of 0 (sham stimulation), 1, and 2 mA for 20 minutes. The dynamic balance ability was tested before stimulation and immediately and 30 minutes
after stimulation. The study protocol was approved by the Institutional Review Board of Shenyang Sport University (approval No. [2020]12).
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RESULTS AND CONCLUSION: The subject’s bipedal dynamic stability index and right-foot dynamic stability index were significantly reduced immediately and 30
minutes after 1 mA stimulation (P < 0.05). The offset distance was significantly shortened at 30 minutes after 1 mA stimulation (P < 0.05). The subject’s bipedal
dynamic stability index and right-foot dynamic stability index were significantly reduced 30 minutes after 2 mA stimulation (P < 0.05). The offset distance

was significantly shortened immediately and 30 minutes after 2 mA stimulation (P < 0.05). Anodic high-definition transcranial direct current stimulation

with different current intensities showed no different effects in improving the dynamic balance of the human body (P > 0.05). To conclude, high-definition
transcranial direct current stimulation can temporarily improve the dynamic balance ability. It cannot only increase the dynamic stability when standing on

single and both feet, but also promote gait stability during active exercises.
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Figure 1 | Electrode position (left) and subject intervention diagram (right)
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Figure 2 | Distribution of stimulating electric field
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Figure 3 | Trial flow chart
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Figure 4 | Flow chart of subject assignment
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Table 1 | Basic information and dynamic balance of subjects before
stimulation
i H 1mA B 2mA BERHE BUREA P1E
AL FlEH
5/ % (n) 8/4 8/4 8/4 1.00
TR (Res, %) 24.08+1.24 23.6741.97 23.3341.60 0.54
B (Xts, cm) 172.9247.73  172.25¢6.26  174.08¢7.50  0.82
& (Xts, kg) 65.83+16.14  66.71+20.28  65.42+11.37  0.98
IR HE % (x£s, kg/m?) 21.75+3.88 22.21+2.61 22.3243.83 0.91
PAtaEfR e 1.80%0.68 1.8120.28 1.81+0.26 0.99
Hobes) g 1.990.97 1.86£0.54 1.6840.58 0.56
pap 2.73+1.35 2.84+1.35 2.74%1.51 0.97
TRFEEE B (xts, cm) 62.40+30.70  59.19#25.53  61.52+39.36  0.97

IEH LSD iR, 3 AR R i & T
WA S EUE T H KV, AR LEES, SHEAA R M.
2.4 BARgiXE A TR A MRLER WLES.
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Table 2 | Effects of high-definition transcranial direct current stimulation P=0.238).

on human dynamic balance

T H 1 mA B I EH

T S B J 5 30 min
PSSR =V =24 1.80+0.68 1.20£0.97° 0.89+0.81°
TR R S 1.99+0.97 1.67+1.00 1.72+0.99
1R EhAE R E TR 2.73+1.35 1.96+0.94° 1.78+0.86°
(LR (cm) 62.4+30.70 30.56+16.23° 43.38+21.43
T F 2 mA I HUI AL

T S R 2] FI 5 30 min
PSRNy =Yk =2 Ve 1.81+0.28 1.46+0.32 1.20£0.15°
I BN E TR 1.86%0.54 1.69+0.45 1.37£0.40°
1R EhAE R E TR E 2.84+1.35 2.43+0.99 2.14+1.07
(WL R (cm) 59.19+25.53 35.35+22.38° 28.06+17.94™
iH B

FlT FlE S R 2] Fl 5 30 min
PSRy =Yk =2 Ve 1.81+0.26 1.67+0.99 1.29+0.89
e R AR e R 1.68+0.58 1.47+0.50 1.57+0.77
AR E R 2.74%1.51 2.00+0.82 1.82+0.49
WFEEEES (cm) 61.52+39.36 46.62+33.73 50.25+30.82

Fik: SRWATILE, *P<0.05; SERIMALILE, *P<0.05
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