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Application of transcranial electrical stimulation
technology in sleep regulation

LIU Boyang,SUN Haibo, LIU Hao
(School of Textile Science and Engineering, Tiangong University, Tianjin 300380, China)

Abstract Transcranial Electrical Stimulation (tES) is a non-invasive neural regulation technique that reg-
ulates nerves by applying weak electrical currents to the scalp. At present, tES has been widely used in
sleep regulation, including improving the sleep quality of patients in clinical practice and studying the sleep
status of healthy subjects. This article first summarizes the EEG characteristics in sleep staging, intro-
duces different waveforms and their importance in sleep. Subsequently, the relevant research on tES in im-
proving sleep was reviewed, classified into two situations: before bedtime and during sleep. The results
showed that applying mid low frequency alternating current stimulation before bedtime can more effective-
ly induce sleep; Applying low-frequency alternating current stimulation during sleep has a significant effect
on maintaining deep sleep. At the same time, the effects of direct current and high-frequency alternating

current stimulation on suppressing drowsiness were also evaluated, indicating that different stimulation
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schemes have different effects on the final stimulation. Finally, the stimulation mechanism of tES on the
generated results and the development trend of closed-loop tES with real-time EEG signal feedback were
discussed.

Keywords transcranial electrical stimulation; sleep regulation; EEG; sleep slow wave; sleep staging
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Tab. 1 The spatial distribution of brain waves during sleep, where “/” indicates no occurrence
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Tab.2 The effect of transcranial electrical stimulation on improving sleep before falling asleep
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Tab.3 The effect of transcranial electrical stimulation on improving sleep during sleep homeostasis
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