Table S1. Subgroup analysis for cumulative HSI (per 1‑SD increase)
	Subgroup
	N
	Events
	HR (95% CI)
	P value
	Interaction P

	Age
	
	
	
	
	0.224

	<60 years
	3219
	218
	1.30 (1.17–1.45)
	<0.001
	

	≥60 years
	2522
	260
	1.20 (1.08–1.33)
	<0.001
	

	Sex
	
	
	
	
	0.631

	Female
	3168
	279
	1.23 (1.12–1.35)
	<0.001
	

	Male
	2573
	199
	1.24 (1.09–1.41)
	<0.001
	

	Hypertension
	
	
	
	
	0.251

	No
	3098
	183
	1.27 (1.09–1.49)
	0.003
	

	Yes
	2643
	295
	1.16 (1.05–1.28)
	0.004
	

	Diabetes
	
	
	
	
	0.103

	No
	4928
	392
	1.37 (1.21–1.56)
	<0.001
	

	Yes
	813
	86
	1.21 (1.07–1.37)
	0.002
	


Models adjusted for age, gender, rural residence, education, smoking, drinking, BMI, dyslipidemia, and heart disease. Abbreviations: HR, hazard ratio; CI, confidence interval; HSI, hemoglobin A1c-systolic blood pressure index.


Table S2. Fine‑Gray sub-distribution hazard models for incident stroke (competing risk of death)
	Analysis
	Exposure
	SHR (95% CI)
	P value

	Baseline HSI
	Per 1‑SD increase
	1.26 (1.19–1.33)
	<0.001

	Cumulative HSI
	Per 1‑SD increase
	1.24 (1.15–1.33)
	<0.001


Models adjusted for age, gender, rural residence, education, smoking, drinking, BMI, dyslipidemia, and heart disease. Abbreviations: HR, hazard ratio; CI, confidence interval; HSI, hemoglobin A1c-systolic blood pressure index.





Table S3. Sensitivity analyses of the association between HSI and stroke risk
	Sensitivity analysis
	Exposure
	N
	Events
	HR (95% CI) per 1‑SD increase
	P value

	Excluding events within first 2 years

	
	Baseline HSI
	8756
	756
	1.24 (1.17–1.32)
	<0.001

	Further adjustment for antihypertensive, antidiabetic, and lipid‑lowering drugs 

	
	Baseline HSI
	8807
	807
	1.18 (1.09–1.27)
	<0.001


The sensitivity analyses included exclusion of stroke events occurring within the first 2 years of follow-up and further adjustment for antihypertensive, antidiabetic, and lipid-lowering medications. HSI, hemoglobin A1c-systolic blood pressure index;  HR, hazard ratio; CI, confidence interval.

	Model
	N
	Events
	Harrell C‑index (SE)
	AIC
	LR χ²
	P- value

	Clinical model
	8890
	810
	0.657 (0.009)
	14272.17
	221.55
	<0.001

	+ HbA1c
	8890
	810
	0.660 (0.009)
	14262.49
	233.24
	<0.001

	+ SBP
	8890
	810
	0.672 (0.009)
	14214.88
	280.85
	<0.001

	+ HSI
	8890
	810
	0.673 (0.009)
	14219.42
	276.31
	<0.001


Table S4. Model performance comparison for predicting incident stroke

Clinical model includes age, gender, rurality, education, smoking, drinking, BMI, dyslipidemia, and heart disease. Abbreviations: HR, hazard ratio; CI, confidence interval; HSI, hemoglobin A1c-systolic blood pressure index; SBP, systolic blood pressure.
Table S5. E‑value analysis for the association between cumulative HSI and incident stroke
	Exposure
	HR (95% CI)
	E‑value (95% CI lower bound)

	Cumulative HSI (per 1‑SD)
	1.16 (1.10–1.22)
	1.59 (1.44)


The E‑value quantifies the minimum strength of association that an unmeasured confounder would need to have with both the exposure and the outcome to fully explain the observed association. The lower bound of the E‑value is based on the lower limit of the 95% CI for the HR.
Abbreviations: HR, hazard ratio; CI, confidence interval; SD, standard deviation; HSI, hemoglobin A1c‑systolic blood pressure index.
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Table S6.K-means clustering of HSI trajectories and stroke risk
	Cluster
	N
	HSI (2011)
	HSI (2015)
	HR (95% CI)
	P value

	Low-stable
	3313
	5.86
	6.68
	1
	—

	Moderate-rising
	2148
	7.59
	8.66
	1.43 (1.17–1.75)
	<0.001

	High-stable
	280
	11.13
	12.77
	1.84 (1.30–2.60)
	<0.001


HSI, hemoglobin A1c-systolic blood pressure index; HR, hazard ratio; CI, confidence interval.
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Figure S1. Subgroup analyses of the association between cumulative HSI and incident stroke


[image: FigureS3_Kmeans_4panel]
Figure S2. K-means clustering and distribution characteristics of HSI trajectories (2011–2015).A: Scatter plot showing individual-level clustering of HSI values in 2011 and 2015. Colors represent clusters identified using k-means clustering with Euclidean distance, including low-stable, moderate-rising, and high-stable trajectory groups. Shaded areas indicate cluster boundaries. B: Line plots showing the temporal trends of mean HSI values across the three clusters from 2011 to 2015, illustrating distinct longitudinal trajectories. C: Density distributions of HSI in 2011 across the three identified clusters, demonstrating baseline heterogeneity between trajectory groups. D: Density distributions of HSI in 2015 across the three clusters, reflecting divergence in HSI levels after follow-up. HSI, hemoglobin A1c-systolic blood pressure index.
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