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[bookmark: OLE_LINK23]Supplementary Table S1. Adverse events during the intervention period in the three treatment groups.
	[bookmark: _Hlk235667180]Adverse event
	rTMS+SRG group (n=29)
	sham rTMS +SRG (n=29)
	rTMS group (n=29)
	P value

	Scalp discomfort
	2/29 (6.9%)
	1/29 (3.4%)
	4/29 (13.8%)
	0.34

	Headache
	3/29 (10.3%)
	2/29 (6.9%)
	2/29 (6.9%)
	0.86

	Skin irritation related to SRG
	3/29 (10.3%)
	4/29 (13.8%)
	0/29
	0.13

	Muscle soreness/fatigue
	4/29 (13.8%)
	3/29 (10.3%)
	3/29 (10.3%)
	0.89


Data are presented as number of participants with adverse events (percentage). Adverse events were recorded during the intervention period. Overall group comparisons were performed using Fisher’s exact test.




Supplementary Table S2. Within-group changes in clinical outcomes during intervention and follow-up periods.
	Outcome 
	Time interval
	rTMS+SRG group 
	P value 
	sham rTMS +SRG group 
	P value
	rTMS group
	P value

	FMA-UEa
	T2-T1
	7.07(6.07-8.08)
	<0.001
	4.77(3.80-5.74)
	<0.001
	4.65(3.89-5.42)
	<0.001

	
	T3-T2
	4.22(3.77-4.68)
	<0.001
	2.62(2.20-3.03)
	<0.001
	2.92(2.56-3.28)
	<0.001

	FMA-UAa
	T2-T1
	4.96(4.22-5.70)
	<0.001
	3.81(3.07-4.55)
	<0.001
	3.46(2.80-4.12)
	<0.001

	
	T3-T2
	1.52(1.09-1.95)
	<0.001
	1.57(1.23-1.92)
	<0.001
	1.46(1.08-1.84)
	<0.001

	FMA-WHb
	T2-T1
	2.11(1.79-2.43)
	<0.001
	1.31(0.99-1.63)
	<0.001
	1.19(0.96-1.42)
	<0.001

	
	T3-T2
	2.70(2.30-3.11)
	<0.001
	1.04(0.83-1.25)
	<0.001
	1.38(1.08-1.69)
	<0.001

	ARATa
	T2-T1
	4.41(3.65-5.16)
	<0.001
	3.77(3.25-4.28)
	<0.001
	3.54(2.99-4.09)
	<0.001

	
	T3-T2
	3.33(2.86-3.81)
	<0.001
	2.96(2.72-3.20)
	<0.001
	2.65(2.08-3.22)
	<0.001

	MBIa
	T2-T1
	10.93(9.12-12.75)
	<0.001
	9.19(7.80-10.58)
	<0.001
	7.65(6.44-8.87)
	<0.001

	
	T3-T2
	6.07(5.28-6.87)
	<0.001
	5.69(4.94-6.45)
	<0.001
	5.96(4.93-6.99)
	<0.001


Data are presented as mean change (95% confidence interval). T1, baseline; T2, post-intervention assessment at week 2; T3, 1-month follow-up after intervention. ᵃWithin-group changes in FMA-UE, FMA-UA, ARAT, and MBI were assessed using paired t tests. ᵇThe primary analysis of FMA-WH was performed using a linear mixed-effects model because the data did not meet the assumptions for repeated-measures ANOVA. The within-group changes shown for FMA-WH are provided for descriptive purposes only.

Supplementary Table S3. Overall group-by-time interaction after covariate adjustment.
	Outcome
	Fixed effect
	F value
	df
	P value

	FMA-UE
	Group × Time
	11.07
	4,158
	<0.001

	FMA-UA
	Group × Time
	4.72
	4,158
	0.0012

	FMA-WH
	Group × Time
	29.60
	4,158
	<0.001

	ARAT
	Group × Time
	3.20
	4,158
	0.015

	MBI
	Group × Time
	3.81
	4,158
	0.005





Supplementary Table S4. Covariate-adjusted pairwise comparisons of clinical outcomes based on estimated marginal means.
	Outcome
	Time point
	Comparison
	Adjusted mean difference
	95% CI
	Adjusted P value

	FMA-UE
	T2
	rTMS+SRG vs sham rTMS+SRG
	2.21
	0.77 to 3.66
	0.001

	FMA-UE
	T2
	rTMS+SRG vs rTMS
	2.26
	0.81 to 3.70
	<0.001

	FMA-UE
	T2
	sham rTMS+SRG vs rTMS
	0.04
	-1.42 to 1.50
	1.000

	FMA-UE
	T3
	rTMS+SRG vs sham rTMS+SRG
	3.67
	2.22 to 5.11
	<0.001

	FMA-UE
	T3
	rTMS+SRG vs rTMS
	3.56
	2.11 to 5.00
	<0.001

	FMA-UE
	T3
	sham rTMS+SRG vs rTMS
	-0.11
	-1.57 to 1.35
	1.000

	FMA-UA
	T2
	rTMS+SRG vs sham rTMS+SRG
	1.1
	0.08 to 2.12
	0.029

	FMA-UA
	T2
	rTMS+SRG vs rTMS
	1.48
	0.46 to 2.50
	0.002

	FMA-UA
	T2
	sham rTMS+SRG vs rTMS
	0.38
	-0.65 to 1.41
	1.000

	FMA-UA
	T3
	rTMS+SRG vs sham rTMS+SRG
	1.04
	0.02 to 2.06
	0.043

	FMA-UA
	T3
	rTMS+SRG vs rTMS
	1.84
	0.83 to 2.86
	<0.001

	FMA-UA
	T3
	sham rTMS+SRG vs rTMS
	0.8
	-0.23 to 1.83
	0.182

	FMA-WH
	T2
	rTMS+SRG vs sham rTMS+SRG
	0.68
	0.18 to 1.18
	0.004

	FMA-WH
	T2
	rTMS+SRG vs rTMS
	0.82
	0.31 to 1.33
	<0.001

	FMA-WH
	T2
	sham rTMS+SRG vs rTMS
	0.14
	-0.37 to 0.65
	1.000

	FMA-WH
	T3
	rTMS+SRG vs sham rTMS+SRG
	2.27
	1.76 to 2.77
	<0.001

	FMA-WH
	T3
	rTMS+SRG vs rTMS
	2.18
	1.67 to 2.69
	<0.001

	FMA-WH
	T3
	sham rTMS+SRG vs rTMS
	-0.09
	-0.60 to 0.42
	1.000

	ARAT
	T2
	rTMS+SRG vs sham rTMS+SRG
	0.63
	-0.37 to 1.63
	0.392

	ARAT
	T2
	rTMS+SRG vs rTMS
	0.81
	-0.19 to 1.82
	0.154

	ARAT
	T2
	sham rTMS+SRG vs rTMS
	0.19
	-0.83 to 1.20
	1.000

	ARAT
	T3
	rTMS+SRG vs sham rTMS+SRG
	1
	0.00 to 2.00
	0.050

	ARAT
	T3
	rTMS+SRG vs rTMS
	1.49
	0.49 to 2.49
	0.001

	ARAT
	T3
	sham rTMS+SRG vs rTMS
	0.49
	-0.52 to 1.50
	0.721

	MBI
	T2
	rTMS+SRG vs sham rTMS+SRG
	1.72
	-0.59 to 4.04
	0.222

	MBI
	T2
	rTMS+SRG vs rTMS
	3.31
	1.00 to 5.63
	0.002

	MBI
	T2
	sham rTMS+SRG vs rTMS
	1.59
	-0.75 to 3.93
	0.308

	MBI
	T3
	rTMS+SRG vs sham rTMS+SRG
	2.11
	-0.21 to 4.42
	0.088

	MBI
	T3
	rTMS+SRG vs rTMS
	3.43
	1.11 to 5.74
	0.001

	MBI
	T3
	sham rTMS+SRG vs rTMS
	1.32
	-1.02 to 3.66
	0.524



Adjusted estimates were obtained from covariate-adjusted linear mixed-effects models including group, time, group-by-time interaction, baseline corresponding outcome score, and hemiplegic side as fixed effects, with participant included as a random effect. When significant interactions were observed, estimated marginal means were used for pairwise comparisons with Bonferroni adjustment.








[bookmark: OLE_LINK5]Supplementary Table S5. Exploratory subgroup analysis of clinical outcomes by baseline MEP status.
	Outcome
	Baseline MEP status
	rTMS+SRG groupa
	sham rTMS+SRG groupa
	rTMS groupa
	rTMS+SRG vs. sham rTMS+SRGb
	rTMS+SRG vs. rTMSb
	Treatment × MEP Interaction Pc

	ΔFMA-UE
	Absent
	6.95
	4.21
	4.96
	2.74, P=0.0035
	1.99, P=0.042
	0.41

	ΔFMA-UE
	Present
	6.97
	5.29
	4.50
	1.68, P=0.15
	2.47, P=0.018
	

	ΔARAT
	Absent
	3.98
	3.26
	3.40
	0.71, P=0.70
	0.58, P=0.94
	0.65

	ΔARAT
	Present
	4.96
	4.28
	3.69
	0.68, P=0.82
	1.27, P=0.15
	


a Values represent adjusted mean changes (T2-T1) estimated from linear regression models including treatment group, baseline MEP status (present vs. absent), their interaction, and the corresponding baseline outcome score (baseline FMA-UE or baseline ARAT) as a covariate. b Between-group differences were calculated as the adjusted mean change in the rTMS+SRG group minus that in the comparator group. P values were adjusted for the three pairwise comparisons among the three treatment groups within each MEP subgroup using the Bonferroni method. c P value for the treatment group × baseline MEP status interaction. ΔFMA-UE = FMA-UE T2-T1; ΔARAT = ARAT T2-T1.




[bookmark: OLE_LINK2][bookmark: OLE_LINK4]Supplementary Table S6. Sensitivity analysis of TEiSMC→BIC using alternative temporal shifts for fNIRS hemodynamic delay correction.
	Delay (s)
	Group×Time F(2,76)
	P value
	ΔTEiSMC→BIC [median (IQR)]
rTMS+SRG / sham rTMS+SRG / rTMS group
	Kruskal-Wallis H(2)
	P value
	[bookmark: OLE_LINK3]Post hoc pairwise P rTMS+SRG vs. sham rTMS+SRG
	Post hoc pairwise P rTMS+SRG vs. rTMS
	Post hoc pairwise P
sham rTMS+SRG vs. rTMS

	3
	2.27
	0.11
	0.07(0.035,0.11)/0.043(-0.042,0.091)/0.073(0.038,0.11)
	3.04
	0.22
	>0.05
	>0.05
	[bookmark: OLE_LINK1]>0.05

	4
	3.48
	0.036
	0.07(0.04,0.11)/0.01(-0.058,0.023)/0.025(0.0065,0.04)
	11.72
	0.0028
	0.0019
	>0.05
	>0.05

	5
	3.37
	0.040
	0.046(0.016,0.075)/0.01(0.0035,0.02)/0.018(0.0038,0.04)
	8.56
	0.014
	0.026
	0.048
	>0.05

	6
	3.39
	0.039
	0.07(0.05,0.10)/ 0.018(-0.062,0.079)/0.016(-0.055,0.030)
	11.56
	0.0031
	0.047
	0.0057
	>0.05

	7
	2.02
	0.14
	0.06(0.02,0.09)/0.018(-0.0045,0.065)/0.017(-0.068,0.046)
	5.80
	0.055
	>0.05
	>0.05
	>0.05



Group-by-time interaction effects were assessed using two-way repeated-measures analysis of variance. Between-group differences in ΔTEiSMC→BIC (T1 to T2) were assessed using the Kruskal-Wallis test, followed by Dunn’s post hoc pairwise comparisons. ΔTEiSMC→BIC values are presented as median change (interquartile range), consistent with the non-parametric statistical analysis. Positive values indicate an increase from baseline to post-intervention. The 5-s temporal shift was selected for the primary analysis based on previous fNIRS hemodynamic delay correction approaches; this table presents results across alternative shift values as a sensitivity analysis. TEiSMC→BIC, transfer entropy from the ipsilesional sensorimotor cortex to the biceps brachii.
 

