Participants
Participants were excluded if they had peripheral and central nervous system disease, cardiac pacemaker, chronic pain, or if they were under any type of pain medication, medical condition predisposing to nausea or dizziness.
Stimulus intensity correction
A constant-current electrical stimulator (Sanxia Technique Inc., China) produced and delivered nociceptive stimuli through a pair of surface electrodes (diameter: 16 mm; inter-electrode distance: 3 cm) placed over the little finger of the left hand. Each stimulus consisted of a 50-ms constant-current square-wave pulse. For each participant, the ascending method of limits (pulses with an ascending current starting at 0.2 mA and increasing in steps of 0.3 mA) was applied in the calibration phase to determine the stimulus intensity, until two ratings of 2 and 6 out of 10 were obtained on a numerical rating scale (NRS), in which 0 indicated no sensation and 10 indicated unbearable pain. Painful (NRS = 6) and nonpainful (NRS = 2) electrical stimuli were used in the pain rating task. Each participant was instructed to verbally report pain scores to assess the intensity of pain perception. This procedure was repeated three times, and the averaged stimulus intensity was calculated for the following experiment. In addition, the averaged stimulus intensity was presented several times in random orders to ensure rating consistency.
Intervention
Given that the TENS sensation habituates after the first occurrences of the stimulus, the desired perceptual outcome of each condition was obtained in three consecutive attempts. The stimulus intensity used in the actual experiment was the highest of the three attempts. Before the TENS, all participants were given the following instruction: “You will now receive 30 minutes of TENS, with a one-minute rest for every five minutes of stimulation”. 
EEG data collection and processing
All participants sat in a comfortable chair in a quiet room with a temperature ranging from 24 to 28 °C. They were instructed to concentrate on the stimuli while keeping their eyes open and looking at a fixation point on the screen. A curtain was used to conceal the subjects’ forearms. The nose was used as the online reference, and the electrode impedance was kept below 10 kΩ.
[bookmark: OLE_LINK165]Continuous EEG data were bandpass filtered between 1 and 30 Hz and re-referenced to the average reference. The EEG epochs were extracted using a window analysis time 1500 ms (500 ms pre-stimulus and 1000 ms post-stimulus), and the baseline was corrected using the pre-stimulus interval. Trials contaminated by eye blinks and movements were corrected using an Independent Component Analysis algorithm [1]. 
Time- and frequency-domain analyses
[bookmark: _Hlk162535164]Time-domain analysis. In order to examine the effects of electrical stimulation on EEG signals, the event-related potential (ERP) was calculated by averaging the single-trial waveforms in the time domain. The peak latency and amplitude of the N2 and P2 waves, defined as the most negative and positive deflections between 150 and 500 ms after stimulus onset respectively [2], were measured from each single-subject average waveform at Cz. Single-subject average ERP waveforms were subsequently averaged across subjects to obtain group-level ERP waveforms. The group-level scalp topographies at the peak latency of N2 and P2 waves were generated using spline interpolation. 
[bookmark: OLE_LINK77][bookmark: _Hlk162533382][bookmark: OLE_LINK80][bookmark: OLE_LINK18]Time-frequency analysis. Time-frequency distributions (TFDs) of EEG the trials were estimated using a windowed Fourier transform (WFT) with a fixed 250-ms Hanning window. WFT yielded, for each trial, a complex time-frequency estimate F(t, f) at each time-frequency point (t, f), extending from -500 ms to 1000 ms (in steps of 1 ms) in the time domain, and from 1 to 30 Hz (in steps of 1 Hz) in the frequency domain. The resulting spectrogram, P(t, f) = |F(t, f)|2, represents the signal magnitude as a joint function of time and frequency at each time-frequency point. The spectrogram was baseline-corrected (reference interval: from -375 to -125 ms) at each frequency using the subtraction approach [3]. Magnitudes of ERP at Cz (100-400 ms,1-10 Hz) were calculated by computing the mean of the top 20% time-frequency points for each subject in each intervention group [4].
Frequency-domain analysis. For each subject and session, pre-stimulus EEG signals were transformed to the frequency domain using a discrete Fourier transform, yielding an EEG spectrum ranging from 1 to 97 Hz. Single-subject EEG spectra were averaged across subjects to obtain group-level spectra of spontaneous EEG oscillations for each intervention group at Cz.
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