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ABSTRACT Objective: To study Effects of transcranial direct current stimulation on cognitive and neurological functions in patients
with Parkinson's disease with REM sleep behavior disorder. Methods: 69 patients with Parkinson's disease and REM sleep behavior
disorder who were treated in our hospital from September 2018 to September 2019 were selected and divided into electrical stimulation
group (n=35) and control group (n=34) by random number table method. The control group received routine anti-Parkinson disease
treatment, and the observation group received transcranial direct current stimulation treatment on the basis of the control group. The
clinical efficacy, Montreal Cognitive Assessment Scale (MoCA), Autonomic neurological Symptoms Scale (SCOPa-AUT), sleep status,
Hamilton Depression Scale (HAMD), Epworth Sleepiness Scale (ESS), Pittsburgh Sleep Index (PSQI), and Parkinson's disease
Comprehensive Scale (UPDRS) were compared between the two groups. Results: After treatment, the effective rate of the electric
stimulation group was 91.43% (32/35), significantly higher than that of the control group (70.59% (24/34), with a significant difference
(P<0.05). Before treatment, there was no difference in cognitive function and neurological function between the stimulation group and the
control group. After treatment, MoCA of both the electrical stimulation group and the control group showed an increasing trend over

time, and the increase degree of the electrical stimulation group was lower than that of the control group. Scopa-aut showed a decreasing
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trend over time, and the decrease degree of the electrical stimulation group was lower than that of the control group (P<0.05). Before
treatment, there was no difference in clinical sleep between the electrical stimulation group and the control group. After treatment, the
total sleep time and sleep efficiency of both the electric stimulation group and the control group showed an upward trend with the passage
of time, and the degree of increase of the electric stimulation group was lower than that of the control group, and the wake index showed
a downward trend with the passage of time, and the degree of decrease of the electric stimulation group was lower than that of the control
group (P<0.05). Before treatment, there was no difference in depression and drowsiness between the electric stimulation group and the
control group. After treatment, depression and drowsiness in both the electric stimulation group and the control group showed a
downward trend over time, and the degree of decline in the electric stimulation group was lower than that in the control group (P<0.05).
Before treatment, there was no difference in PSQI and UPDRS scores between the electrical stimulation group and the control group.
After treatment, PSQI and UPDRS scores in both the electric stimulation group and the control group showed a downward trend over
time, and the degree of decline in the electric stimulation group was lower than that in the control group (P<0.05). Conclusion:

Transcranial direct current (TDC) stimulation is effective in Parkinson's disease patients with REM sleep behavior disorder, which can

effectively improve cognitive and neurological functions.
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Table 1 Comparison of therapeutic effects between the electric stimulation group and the control group[n( % )]

Groups n Excellent Valid Invalid Total effective rate
Electrical stimulation group 35 18(51.43) 14(40.00) 3(8.57) 32(91.43)
Control group 34 16(47.06) 8(23.53) 10(29.41) 24(70.59)
x* value 4.8999
P value 0.027
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Table 2 Comparison of clinical sleep conditions between the electrical stimulation group and the control group( x+s )

Total sleep time(min) Sleep efticiency(%) Awake index(Times /h)
Groups n
Prior treatment ~ After treatment ~ Prior treatment  After treatment  Prior treatment  After treatment
Electrical stimulation group 35 300.47+21.36 361.25+21.58 64.62+14.78 75.48+18.24 38.21+11.52 22.14+8.93
Control group 34 299.58+21.57 319.56+23.27 65.02+14.86 67.56+13.15 38.15+10.96 36.78+9.34
t value 0.172 7.719 0.112 2.064 0.022 6.656
P value 0.864 0.000 0911 0.043 0.982 0.000
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Table 3 Comparison of depression and drowsiness between the electrical stimulation group and the control group( x+s , points )

HAMD ESS
Groups n
Prior treatment After treatment Prior treatment After treatment
Electrical stimulation group 35 9.84+4.25 6.12+2.11 10.16+2.74 7.02+1.23
Control group 34 9.83+4.31 8.24+3.25 10.18+2.69 8.13+1.75
t value 0.009 3.223 0.031 3.055
P value 0.992 0.002 0.976 0.003

2.4 BRIHA SR> 8 PSQI,UPDRS 4% L
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Table 4 Comparison of PSQI and UPDRS scores between electrical stimulation group and control group( x:+s , points )
PSQIscore UPDRSscore
Groups n
Prior treatment After treatment Prior treatment After treatment
Electrical stimulation group 35 17.15+5.18 4.73+2.18 38.24+4.28 31.02+4.15
Control group 34 17.01£5.29 7.88+3.20 38.35+£3.79 38.85+4.21
t value 0.111 4.791 0.113 7.779
Pvalue 0.912 0.000 0.910 0.000
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