[bookmark: _GoBack]Among the 21 studies analyzed, 7 (33.3%) reported adverse effects associated with non-invasive brain stimulation techniques such as transcranial direct current stimulation (tDCS), transcranial alternating current stimulation (tACS), and high-definition tDCS (HD-tDCS). Across these studies, the most frequently reported side effects included tingling, itching, skin redness, burning sensations, headache, sleepiness, trouble concentrating, and dizziness. Most symptoms were mild in severity and transient in nature. Quantitative data from large-scale trials (e.g., Hazime, 2017; Arbrust, 2024) indicated that over 95% of stimulation sessions were free of moderate or severe adverse events. In studies employing numeric sensation scores (e.g., Jafarzadeh, 2019; Ehsani, 2023), tingling and itching were consistently more intense under the active electrodes compared to sham conditions, particularly during the early and middle phases of stimulation. While rare, isolated reports of nausea, skin hypersensitivity, and mood fluctuations were observed. Overall, the compiled findings suggest that non-invasive stimulation protocols are generally well tolerated, with a low incidence of serious adverse effects.
Hazime, 2017
Symptoms and adverse effects reported in 1074 sessions.
	　
	Intensity-no. session (%)
	　
	　
	　

	Complaints
	Absent
	Mild
	Moderate
	Severe

	Headache
	1021 (95.1)
	40 (3.7) 
	12 (1.1)
	1 (0.1)

	Neck pain
	1064 (99.1)
	7 (0.7)
	3 (0.3)
	-

	Scalp pain
	1073 (99.9)
	1 (0.1) 
	-
	-

	Back pain
	1064 (99.1)
	4 (0.4)
	6 (0.6) -
	-

	Tingling
	968 (90.1)
	82 (7.6)
	24 (2.2)
	-

	Itching
	979 (91.2)
	68 (6.3)
	23 (2.1)
	4 (0.4)

	Redness
	1063 (99.0)
	10 (0.9)
	1 (0.1) -
	-

	Burning sensations
	1069 (99.5
	5 (0.5)
	-
	-

	Sleepiness
	1021 (95.1)
	33 (3.1)
	17 (1.6)
	3 (0.3)

	Trouble concentrating
	1069 (99.5)
	5 (0.5)
	-
	-

	Nausea
	1058 (98.5)
	8 (0.7)
	4 (0.4)
	3 (0.3)

	Mood change
	1074 (100) 
	-
	-
	-


Ninety-two patients underwent 1074 sessions (97.3%) of 1104 expected sessions. Protocol with 12 sessions per patient performed three times per week during 4 weeks.



Straudi, 2018
Frequencies of patients reported side-effects after stimulation (n (%)).
	　
	Real-tDCS (n = 18) 
	Sham-tDCS (n = 17)
	Total (n = 35)

	Skin redness
	13(72)
	8(48)
	21(60)

	Tingling
	6(34)
	8(48)
	14(40)

	Headache
	3(17)
	4(24)
	7(20)

	Sleepiness
	5(28)
	2(12)
	7(20)

	Trouble to concentrate
	2(11)
	2(12)
	4(11)

	Dizziness
	1(6)
	–
	1(3)

	Mood fluctuations
	–
	1(6)
	1(3)



































Jafarzadeh, 2019
Evaluation of side-effects during tDCS intervention in both groups (Numeric sensation scores).
	　
	　
	Anodal Electrode
	Cathodal Electrode

	　
	　
	M1 a-tDCS
	Sham tDCS
	M1 a-tDCS
	Sham tDCS

	Tingling sensation
	Beginning
	3.48 ± 0.55
	1.98 ± 0.76
	0.64 ± 0.23
	0.52 ± 0.17

	
	Middle
	3.67 ± 0.32
	1.36 ± 0.23
	0.65 ± 0.21
	0.42 ± 0.28

	　
	End
	2.23 ± 0.25
	0.68 ± 0.25
	0.74 ± 0.18
	0.62 ± 0.11

	Itching sensation
	Beginning
	4.07 ± 0.25
	1.23 ± 0.16
	0.78 ± 0.15
	0.71 ± 0.04

	
	Middle
	3.98 ± 0.23
	1.08 ± 0.22
	0.74 ± 0.09
	0.38 ± 0.06

	　
	End
	1.39 ± 0.25
	0.61 ± 0.18
	0.59 ± 0.09
	0.32 ± 0.12

	Burning sensation
	Beginning
	-
	-
	-
	-

	
	Middle
	-
	-
	-
	-

	　
	End
	-
	-
	-
	-

	Pain
	Beginning
	-
	-
	-
	-

	
	Middle
	-
	-
	-
	-

	　
	End
	-
	-
	-
	-

	Headache
	Beginning
	-
	-
	-
	-

	
	Middle
	-
	-
	-
	-

	
	End
	-
	-
	-
	-

	Not tolerated
	Beginning
	-
	-
	-
	-

	
	Middle
	-
	-
	-
	-

	　
	End
	-
	-
	-
	-

	Others
	Beginning
	-
	-
	-
	-

	
	Middle
	-
	-
	-
	-

	　
	End
	-
	-
	-
	-


Numeric Analog Scale (NAS): 0 is rated as no sensation and 10 rated as the worst sensation imaginable. The participants reported their sensations under both active (anode) and return (cathode) electrodes during two phases of tDCS stimulation of cerebellum and sham tDCS: Beginning (0–7 min of stimulation), Middle (7–14 min of stimulation), End (14–20 min of stimulation). Scores are reported as mean ± SEM (SEM: Standard error of measurement).




Prim, 2019 
Side Effect Differences Between Conditions
	Side Effect
	10Hz-tACS (N=20)
	Active Sham(N=20)
	P-value

	Headache
	1.3 (0.67)
	1.25 (0.52)
	0.815

	Neck pain
	1.25 (0.50)
	1.35 (0.41)
	0.494

	Scalp pain
	1.45 (0.6)
	1.50 (0.6)
	0.716

	Tingling
	2.1 (0.65)
	1.85 (0.76)
	0.204

	Itching
	1.7 (0.81)
	1.9 (0.79)
	0.48

	Ringing/Buzzing Noise
	1.00 (0)
	1.15 (0.49)
	0.186

	Burning sensation
	1.42 (0.60)
	1.35 (0.59)
	0.716

	Local redness
	1.00 (0)
	1.05 (0.22)
	0.33

	Sleepiness
	2.55 (0.68)
	2.60 (0.87)
	0.804

	Trouble concentrating
	1.65 (0.92)
	1.9 (0.94)
	0.287

	Improved mood
	1.45 (0.69)
	1.15 (0.37)
	0.259

	Worsening of mood
	1.10 (0.31)
	1.15 (0.36)
	0.577

	Dizziness
	1.00 (0)
	1.05 (0.22)
	0.33

	Flickering lights
	1.35 (0.75)
	1.15 (0.49)
	0.428


A side effects questionnaire was completed after stimulation at both sessions with 1=absent, 2=mild, 3=moderate, 4=severe. The Mean (SD) are reported for both conditions and paired t-tests were used to test for differences between groups.
























Mcphee, 2021
Results of Side Effect Assessment Separated by Phases (Chronological) and High Definition-tDCS (Active/Sham)
	Sensations reported during stimulation (N [%])
	Phase 1 
n = 12
	Phase 2 
n = 12 
	Active HD-tDCS 
n= 12 
	Sham HD-tDCS
n = 12

	Heat/warmth/burning
	5 [42]
	4 [33]
	4 [33]
	5 [42]

	Itching
	9 [75]
	8 [67]
	10 [83]
	7 [58]

	Tingling
	6 [50]
	2 [17]
	6 [50]
	2 [17]

	Pins and needles/pricking
	0 [0]
	2 [17]
	0 [0]
	2 [17]

	Nothing felt
	1 [8]
	2 [17]
	1 [8]
	2 [17]

	Side effects reported poststimulation* (N [%])
	　
	　
	　
	　

	Skin discomfort/hypersensitivity
	4 [33]
	0 [0]
	3 [25]
	1 [8]

	Skin redness
	1 [8]
	1 [8]
	1 [8]
	1 [8]

	Headache
	4 [33]
	2 [17]
	4 [33]
	2 [17]

	Nausea
	1 [8]
	0 [0]
	0 [0]
	1 [8]

	Dizziness
	1 [8]
	0 [0]
	0 [0]
	1 [8]

	Difficulty concentrating
	2 [17]
	1 [8]
	1 [8]
	2 [17]

	Increased fatigue
	2 [17]
	1 [8]
	1 [8]
	2 [17]

	Increased energy
	1 [8]
	0 [0]
	1 [8]
	0 [0]

	Difficulty sleeping/increased nightly waking
	2 [17]
	1 [8]
	1 [8]
	2 [17]

	Increased sleep
	1 [8]
	0 [0]
	1 [8]
	0 [0]

	Expectation of positive effect if active (Yes, N [%])
	6 [50]
	6 [50]
	7 [58]
	5 [42]



















Ehsani, 2023
Evaluation of side effects during tDCS intervention in both groups (numeric sensation scores
	　
	　
	Cathodal Electrode
	Anodal Electrode

	　
	　
	DLPFC tDCS
	Sham tDCS
	DLPFC tDCS
	Sham tDCS

	Tingling sensation
	Beginning
	0.65 ± 0.04
	0.52 ± 0.14
	4.14 ± 0.18
	2.54 ± 0.15

	
	Middle
	0.75 ± 0.15
	0.49 ± 0.19
	5.19 ± 0.13
	1.36 ± 0.14

	　
	End
	0.67 ± 0.12
	0.51 ± 0.08
	2.28 ± 0.25
	0.77 ± 0.15

	Itching sensation
	Beginning
	0.87 ± 0.23
	0.79 ± 0.11
	3.36 ± 0.38
	1.03 ± 0.25

	
	Middle
	0.71 ± 0.17
	0.47 ± 0.08
	2.53 ± 0.27
	0.95 ± 0.19

	　
	End
	0.73 ± 0.13
	0.21 ± 0.04
	1.73 ± 0.41
	0.74 ± 0.08

	Burning sensation
	Beginning
	-
	-
	-
	-

	
	Middle
	-
	-
	-
	-

	　
	End
	-
	-
	-
	-

	Pain
	Beginning
	-
	-
	-
	-

	
	Middle
	-
	-
	-
	-

	　
	End
	-
	-
	-
	-

	Headache
	Beginning
	-
	-
	-
	-

	
	Middle
	-
	-
	-
	-

	　
	End
	-
	-
	-
	-

	Not tolerated
	Beginning
	-
	-
	-
	-

	
	Middle
	-
	-
	-
	-

	　
	End
	-
	-
	-
	-

	Others
	Beginning
	-
	-
	-
	-

	
	Middle
	-
	-
	-
	-

	　
	End
	-
	-
	-
	-








Arbrust, 2024
Symptoms and adverse effects reported in 720 sessions.
	　
	Intensity– no. sessions (%)

	Complaints
	Absent
	Mild
	Moderate
	Severe

	Headache
	697 (96.8)
	17 (2.3)
	4 (0.5)
	2 (0.2)

	Scalp pain
	713 (99.0)
	5 (0.6)
	2 (0.2)
	-

	Nausea
	717 (99.5)
	2 (0.2)
	1 (0.1)
	-

	Tingling
	687 (95.4)
	26 (3.6)
	7 (0.9)
	-

	Fatigue
	717 (99.5)
	2 (0.2)
	1 (0.1)
	-

	Skin redness
	717 (99.5)
	3 (0.4)
	-
	-

	Skin burn
	720 (100)
	-
	-
	-

	Sleepiness
	697 (96.8)
	14 (1.9)
	5 (0.6)
	4 (0.5)

	Trouble concentrating
	718 (99.7)
	2 (0.2)
	-
	-




