Supplementary materials

Table S1. Two-way ANOVA analysis on the number of sequences completed
	Condition
	Number of Sequences
	Main effect
	Interaction Effect
	Post-hoc 

	
	T1
	T2
	T3
	Condition
	Time
	Condition × Time
	

	prior-tDCS
	9.90 ± 3.29
	12.75 ± 4.09 
	12.82 ± 3.93
	F = 1.00
p = 0.38
	F = 50.81
p < 0.0001
	F = 1.39
p = 0.25
	T1 vs. T2, p < 0.0001
T1 vs. T3, p < 0.0001

	concurrent-tDCS
	9.75 ± 3.09
	12.40 ± 3.67
	11.71 ± 3.42
	
	
	
	

	sham-tDCS
	10.15 ± 3.02
	12.83 ± 3.66
	12.12 ± 3.71
	
	
	
	






Table S2. Two-wasy ANOVA examining the presence of a placebo effect in the sham-tDCS condition
	Cortical region
	Active Guesses Group
	Sham Guesses and I don't know Group
	Main effect
	Interaction effect

	
	T1
	T2
	T3
	T1
	T2
	T3
	Group
	Time
	
	

	
	
	
	
	
	
	
	F value
	p value
	F value
	p value
	F value
	p value

	PFC
	Left
	0.75 ± 0.66
	0.39 ± 0.54
	0.90 ± 1.0
	0.64 ± 0.65
	0.36 ± 0.45
	0.69 ± 0.69
	0.25 
	0.63 
	3.54 
	0.05*
	0.16 
	0.74 

	
	Right
	0.54 ± 0.51
	0.63 ± 0.63
	0.53 ± 0.72
	0.36 ± 0.65
	0.29 ± 0.62
	0.49 ± 0.81
	0.37 
	0.56 
	0.17 
	0.84 
	0.52 
	0.60 

	SMA
	Left
	0.21 ± 0.14
	0.19 ±  0.14
	0.26 ±  0.17
	0.37 ±  0.41
	0.28 ±  0.41
	0.29 ±  0.15
	1.06 
	0.33 
	0.38 
	0.69 
	0.77 
	0.48 

	
	Right
	0.16 ± 0.16
	0.13 ± 0.28
	0.24 ± 0.35
	0.36 ± 0.31
	0.31 ± 0.37
	0.20 ± 0.29
	1.30 
	0.28 
	0.28 
	0.76 
	2.80 
	0.88 

	M1
	Left
	0.36 ± 0.0.18
	-0.09 ± 0.50
	0.37 ± 0.54
	0.57 ± 0.39
	0.37 ± 0.37
	0.67 ± 0.53
	4.33 
	0.07 
	9.80 
	0.001*
	0.80 
	0.46 

	
	Right
	0.46 ± 0.31
	0.11 ± 0.407
	0.52 ± 0.38
	0.70 ± 0.31
	0.56 ± 0.49
	0.90 ± 0.50
	4.33 
	0.07 
	7.50 
	0.004*
	0.55 
	0.59 

	Number of sequences completed
	9.73 ± 3.4
	11.7 ±3.95
	11.6 ± 3.57
	10. 57 ± 2.70
	13.93 ± 3.15
	12.6 ±4.00
	0.71
	0.422
	28.635
	< 0.0001*
	1.557
	0.238

	* p ≤ 0.05.




[bookmark: _GoBack]Table S3. Characteristics and main findings of the previous evidence
	Study
	Study design
	Population
	tDCS parameters
	stimulation target
	motor task/training
	main motor performance outcomes
	main brain activity outcomes 
	other outcomes

	studies only measured timing-dependent effect of tDCS on motor performance
	

	Stagg et al. 2011
	obeservational study
	healthy, n = 19 (9 in concurrent-tDCS; 10 in prior-tDCS), 21-31 yrs
	conventional tDCS, 1 mA, 10 mins, single session
	a-tDCS over dominant M1
	sequential finger-tapping task
	(+):  concurrent-tDCS significantly improved the reaction time change rate compared with prior-tDCS
	/
	/

	Jin et al. 2019
	RCT
	stroke, n = 30 (randomly assigned into concurrent-tDCS, prior-tDCS and sham-tDCS groups), 60.2 yrs
	conventional tDCS, 
1 mA, 20 mins, 
10 session
	a-tDCS over  ipsilateral M1
	mirror therapy
	(+): concurrent-tDCS significantly improved the upper limb motor function compared with prior-tDCS and sham-tDCS 
	/
	/

	Liao et al. 2019
	RCT
	stroke, n = 30 (randomly assigned into concurrent-tDCS, prior-tDCS and sham-tDCS groups), 55.6 yrs
	conventional tDCS, 
2 mA, 20 mins, 
20 session
	a-tDCS over  ipsilateral M1
	mirror therapy
	(-): no significant condition effect
(+): significantly
improved kinematic outcomes was only observed in the prior-tDCS
	/
	(+) prior-tDCS significantly improved the activity of daily living compared with concurrent and sham-tDCS

	Azarpaikan et al. 2019
	RCT
	healthy, n = 64 (randomly assigned into concurrent-tDCS, piror-tDCS, after-tDCS and sham-tDCS groups), 
	conventional tDCS, 
1.5 mA, 15 mins, 
2 sessions
	a-tDCS over the cerebellar cortex
	two-hand coordination
	(+): concurrent-tDCS significantly decreased the movement time compared with prior, after and sham-tDCS
	/
	/

	 Jo et al. 2021
	RCT
	healthy, n = 39 (randomly assigned into concurrent-tDCS, prior-tDCS and sham-tDCS groups), 27.16 yrs
	conventional tDCS, 2 mA, 20 mins, 5 sessions
	a-tDCS over non-dominant M1
	 finger tapping task
	(-): no significant difference in accuracy/mean reaction time among conditions was observed;
	/
	/

	Sevilla-Sanchez et al. 2022
	RCT
	healthy, n = 100 (randomly assigned into concurrent-tDCS, prior-tDCS, after-tDCS and two control groups), 20-34 yrs
	conventional tDCS, 1 mA, 20 mins, single session
	a-tDCS over dominant M1
	4-choice motor reaction task
	(-): no significant difference in speed and accuracy among conditions was observed
	/
	/

	Kim et al. 2024
	RCT
	healthy, n = 90 (randomly assigned into concurrent-tDCS, prior-tDCS, after-tDCS and sham groups), 20.74 yrs
	conventional tDCS, 2 mA, 14-15 mins, single sessions
	a-tDCS over left M1
	serial reaction time task
	(-): no significant condition effects
(+): prior-tDCS significantly decreased reaction time compared with after-tDCS
	/
	/

	Studies only measured timing-dependent effect of tDCS on brain activity
	

	Cabral et al. 2015
	cross-over
	healthy, n = 12, 21.8 yrs
	conventional tDCS, 
1 mA, 13 mins, 
single session
	a-tDCS over dominant M1
	repetitive finger movement
	/
	(-): no significant condition effect
(+): significantly increased MEP was only observed in the prior-tDCS
	/

	Studies measured timing-dependent effect of tDCS on both motor performance and brain activity
	

	Sriraman et al. 2014
	cross-over
	healthy, n =12, 22-32 yrs
	conventional tDCS, 
1 mA, 15 mins, 
single session
	a-tDCS over dominant M1
	ankle
visuomotor skill learning
	(+): concurrent-tDCS significantly improved the accuracy index compared with prior-tDCS and sham-tDCS post 10 and 25 mins stimulation
	(-): no significant condition effect
	/

	Bensson et al. 2019
	cross-over
	healthy, n = 9, 33.4 yrs
	HD-tDCS, 2 mA, 20 mins, single session
	a-tDCS over dominant M1
	repetitive finger movement
	(-): no significant difference in movement rate among conditions was observed
	(-): no significant conditon effect
(+): significantly decreased SMC activation post stimulation and increased SMC activation post 30 mins stimulation was only observed in the concurrent-tDCS
	/

	Puri et al. 2021
	RCT
	healthy, n = 48 (randomly assigned into concurrent-tDCS, prior-tDCS and after-tDCS groups), 65.6 yrs
	conventional tDCS, 1.5 mA, 25 mins, single session
	a-tDCS over dominant M1
	serial reaction time task
	(-): no significant condition effect
(+): concurrent-tDCS significantly worsen delayed retention compared with sham-tDCS
	(-): no significant condition effect
(+): significantly greater release of SICI was only observed in the prior-tDCS compared with the sham-tDCS
	/



