Supplementary Table 1. Association between retinal microvasculature and cognitive function in LI via generalized estimating equation (GEE).

	
	OU
	
	OD
	
	OS
	

	MoCA
	ß (95% CI)
	p
	ß (95% CI)
	p
	ß (95% CI)
	p

	FD
	2.289 (1.886 – 2.692)
	<0.001
	2.690 (2.180 – 3.200)
	<0.001
	2.036 (1.405 – 2.667)
	<0.001

	VD
	1.859 (1.401 – 2.318)
	<0.001
	2.223 (1.598 – 2.848)
	<0.001
	1.571 (0.883 – 2.260)
	<0.001

	Perfusion
	1.519 (1.021 – 2.017)
	<0.001
	1.878 (1.190 – 2.567)
	<0.001
	1.209 (0.472 – 1.946)
	0.002

	Tortuosity
	-0.174 (-0.665 – 0.318)
	0.489
	-0.114 (-0.821 – 0.594)
	0.754
	-0.253 (-0.966 – 0.461)
	0.489


OU: oculus uterque (both eyes); OD: oculus dexter (right eyes); OS: oculus sinister (left eyes); FD: fractal dimension; VD: vessel density.
Generalized estimating equation was used to examine the association between retinal microvascular metrics and MoCA, while adjusting for age, sex, hypertension, diabetes mellitus, hyperlipidemia, years of education and the working correlation matrix was set as exchangeable, considering the correlations of 2 eyes and also for the left and right eyes































Supplementary Table 2. Association between retinal microvasculature and Lesion diameter via generalized estimating equation (GEE).

	
	OU
	
	OD
	
	OS
	

	Lesion diameter
	ß (95% CI)
	p
	ß (95% CI)
	p
	ß (95% CI)
	p

	FD
	-2.555 (-3.358 - -1.752)
	<0.001
	-3.085 (-4.185 - -1.985)
	<0.001
	-2.180 (-3.389 - -0.972)
	<0.001

	VD
	-0.608 (-1.503 – 0.288)
	0.185
	-0.829 (-2.122 – 0.464)
	0.212
	-0.418 (-1.710 – 0.874)
	0.527

	Perfusion
	-0.851 (-1.770 – 0.069)
	0.071
	-1.041 (-2.364 – 0.282)
	0.126
	-0.686 (-2.010 – 0.638)
	0.312

	Tortuosity
	1.038 (0.202 – 1.873)
	0.016
	0.888 (-0.319 – 2.095)
	0.152
	1.249 (0.041 – 2.457)
	0.045


OU: oculus uterque (both eyes); OD: oculus dexter (right eyes); OS: oculus sinister (left eyes); FD: fractal dimension; VD: vessel density.
Generalized estimating equation was used to examine the association between retinal microvascular metrics and MoCA, while adjusting for age, sex, hypertension, diabetes mellitus, hyperlipidemia, and the working correlation matrix was set as exchangeable, considering the correlations of 2 eyes and also for the left and right eyes































Supplementary Table 3. Association between retinal microvasculature and lesion diameter in LI via partial Spearman correlation.

	Lesion diameter
	r (95% CI)
	p

	FD
	-0.392 (-0.499 - -0.274)
	<0.001

	VD
	-0.091 (-0.220 – 0.042)
	0.181

	Perfusion
	-0.123 (-0.251 – 0.009)
	0.069

	Tortuosity
	0.164 (0.033 – 0.290)
	0.015


Data were scaled for regression models and adjusted for age, gender, hypertension, diabetes and hyperlipidemia.



































Supplementary Table 4. Association between retinal microvasculature and cognitive function in LI via partial Spearman correlation.

	MoCA
	r (95% CI)
	p

	FD
	0.605 (0.514 – 0.683)
	<0.001

	VD
	0.477 (0.368 – 0.573)
	<0.001

	Perfusion
	0.378 (0.259 – 0.486)
	<0.001

	Tortuosity
	-0.047 (-0.178 – 0.086)
	0.485


Data were scaled for regression models and adjusted for age, gender, hypertension, diabetes, hyperlipidemia and educational years.



































Supplementary Table 3. Interactive of effect of lesion diameter and retinal microvasculature on MoCA scores in LI.

	MoCA
	ß (95% CI)
	p

	ALL
	
	

	Lesion diameter × FD
	0.112 (0.014 – 0.209)
	0.026

	Lesion diameter × VD
	0.114 (0.005 – 0.223)
	0.041

	Lesion diameter × Perfusion
	0.097 (-0.016 – 0.210)
	0.095

	Lesion diameter × Tortuosity
	0.021 (-0.094 – 0.136)
	0.719

	
	
	

	NCI
	
	

	Lesion diameter × FD
	0.108 (-0.053 – 0.270)
	0.192

	Lesion diameter × VD
	0.129 (-0.054 – 0.312)
	0.168

	Lesion diameter × Perfusion
	0.059 (-0.129 – 0.246)
	0.540

	Lesion diameter × Tortuosity
	-0.077 (-0.260 – 0.106)
	0.410

	
	
	

	CI
	
	

	Lesion diameter × FD
	0.151 (-0.081 – 0.384)
	0.207

	Lesion diameter × VD
	0.092 (-0.085 – 0.268)
	0.311

	Lesion diameter × Perfusion
	0.060 (-0.148 – 0.267)
	0.575

	Lesion diameter × Tortuosity
	0.046 (-0.146 – 0.238)
	0.639



Data were scaled for regression models and adjusted for age, gender, education, hypertension, diabetes, and hyperlipidemia. Beta coefficient values were displayed as per standard deviations (per increase/decrease).
FD: fractal dimension; VD: vessel density 






















Supplementary Table 4. ROC analysis for differentiating NCI from CI in LI

	Vascular metric
	AUC (95% CI)
	Youden Index
	Sensitivity
	Specificity
	p

	Tortuosity
	0.666 (0.593 – 0.739)
	0.264
	0.488
	0.776
	<0.001

	Vessel density
	0.762 (0.699 – 0.825)
	0.405
	0.860
	0.545
	<0.001

	Vessel perfusion
	0.728 (0.661 – 0.795)
	0.350
	0.767
	0.582
	<0.001

	Fractal Dimension
	0.859 (0.806 – 0.912)
	0.610
	0.744
	0.866
	<0.001
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Supplementary Figure 1. Processing and quantification of retinal microvascular metrics. Fundus images were processed with MATLAB engine invoked from Python with adaptive threshold and Hessian. Images were then skeletonized and retinal microvascular metrics were quantified. After, retinal arterioles and venules were segmented and retinal microvascular metrics were quantified.
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