Table 1. Participant characteristics by race and sex at time of cognitive assessment
	
	
	
	White (n=667)
	Black (n= 343)
	P for race difference

	Variables
	
	All
(N = 1,010)
	Men
(n = 274)
	Women
(n = 393)
	Men
(n = 122)
	Women
(n = 221)
	Men
(n=396)
	Women
(n=614)

	Age (years)
	
	
	
	
	
	
	

	   at cognitive assessment 
	48.1 (5.2)
	49.0 (4.9)
	48.1 (5.0)
	47.4 (5.7)
	47.4 (5.4)
	0.033
	0.392

	   at enrollment 
	9.35 (3.3)
	9.6 (3.4)
	9.5 (3.3)
	8.9 (3.0)
	9.0 (3.1)
	0.14
	0.322

	Follow up (years) 
	38.8 (3.1)
	39.3 (2.6) c
	38.6 (3.1)
	38.6 (3.5)
	38.4 (3.4)
	0.099
	0.838

	APOE ε4, n (%)
	
	330 (32.7%)
	72 (26.3%)
	116 (29.5%)
	40 (32.8%) c
	102 (46.2%)
	0.184
	<0.001

	Education, n (%)
	
	
	
	
	
	
	

	  High school or less
	589 (58.3%)
	160 (58.4%) b
	188 (47.8%)
	94 (77.1%) c
	147(66.5%)
	<0.001
	<0.001

	Achieved education parameter*
	0 (0.6)
	0 (0.6)
	0 (0.6)
	0 (0.6)
	0 (0.6)
	1
	1

	Employment, n (%)
	
	645 (63.9%)
	199 (72.6%)
	258 (65.6%)
	59 (48.4%)
	129 (58.4%)
	<0.001
	0.073

	Depressive symptoms, n (%)
	327 (32.4%)
	66 (24.1%) a
	143 (36.4%)
	39 (32.0%)
	79 (35.7%)
	0.101
	0.874

	Smoking, n (%)
	
	
	
	
	
	
	
	

	   Never
	
	655 (64.9%)
	173 (63.1%)
	268 (68.2%)
	55 (45.1%) a
	159 (71.9%)
	<0.001
	0.427

	   Current
	
	197 (19.5%)
	50 (18.2%)
	66 (16.8%)
	44 (36.1%) a
	37 (16.7%)
	
	

	   Former
	
	158 (15.6%)
	51 (18.6%)
	59 (15.0%)
	23 (18.9%) a
	25 (11.3%)
	
	

	Hypertension, n (%)
	637 (63.1%)
	177 (64.6%) a
	193 (49.1%)
	103 (84.4%) c
	164 (74.2%)
	<0.001
	<0.001

	T2DM, n (%)
	
	178 (17.6%)
	49 (17.9%)
	65 (16.5%)
	24 (19.7%)
	40 (18.1%)
	0.672
	0.622

	Dyslipidemia, n (%)
	649 (64.3%)
	203 (74.1%) c
	257 (65.4%)
	73 (59.8%)
	116 (52.5%)
	0.004
	0.002

	Obesity, n (%)
	
	532 (52.7%)
	130 (47.4%)
	183 (46.6%)
	57 (46.7%) c
	162 (73.3%)
	0.894
	<0.001

	Life course SBP (mmHg)
	110 (8.6)
	112 (7.8) a
	107 (7.7)
	115 (9.2) b
	112 (8.9)
	<0.001
	<0.001

	Life course glucose (mg/dL)
	88.8 (12.5)
	90.9 (10.9) a
	86.7 (10.5)
	90.8 (13.1)
	88.8 (16.0)
	0.996
	0.126

	Life course non-HDL (mg/dL)
	119 (26.0)
	122 (26.5)
	121 (26.2)
	113 (27.3)
	113 (22.7)
	0.008
	<0.001

	Life course BMI (kg/m2)
	24.4 (5.3)
	24.0 (4.3)
	24.1 (5.5)
	23.8 (5.1) b
	25.9 (6.1)
	0.999
	<0.001

	Medication 
	
	
	
	
	
	
	

	   antihypertensive, n (%)
	356(35.3%)
	80(29.2%)
	110(28.0%)
	50 (41.0%) c
	116(52.5%)
	0.021
	<0.001

	   diabetes, n (%)
	124(12.3%)
	27(9.9%)
	46(11.7%)
	17(13.9%)
	34(15.4%)
	0.233
	0.194

	   cholesterol, n (%)
	136(13.5%)
	48 (17.5%)
	52(13.2%)
	15 (12.3%)
	21 (9.5%)
	0.190
	0.171


[bookmark: _Hlk188042658]Values are presented as mean (SD) for continuous variables or n (%) for categorical variables. P values were obtained from ANCOVA. a: p <0.001; b: p <0.01; c: p <0.05 *Achieved education parameter was derived by standardizing and averaging the word, letter, and vocabulary neuropsychological test scores.


Table 2. Association of vascular risk factor variability and global cognitive score
	Variability indices
	tertile
	Unadjusted
Beta (95% CI)
	Model 1
Beta (95% CI)
	Model 2
Beta (95% CI)
	Model 3
Beta (95% CI)
	Model 4
Beta (95% CI)

	SBPV
	
	
	
	
	
	

	SD
	mid
	0.04(-0.06,0.13)
	0.04(-0.06,0.13)
	0.04(-0.05,0.14)
	0.04(-0.03,0.11)
	0.04(-0.03,0.11)

	
	high
	-0.10c (-0.20, -0.01)
	-0.10c (-0.19, -0.00)
	-0.09(-0.19,0.01)
	-0.05(-0.12,0.03)
	-0.04(-0.12,0.03)
	

	CV
	mid
	0.00(-0.09,0.10)
	0.01(-0.08,0.10)
	0.01(-0.09,0.10)
	-0.00(-0.07,0.07)
	0.00(-0.07,0.08)
	

	
	high
	-0.13b (-0.22, -0.03)
	-0.12c (-0.21, -0.03)
	-0.11c (-0.21, -0.02)
	-0.05(-0.12,0.03)
	-0.04(-0.12,0.03)
	

	DEV
	mid
	-0.07(-0.17,0.02)
	-0.07(-0.17,0.02)
	-0.07(-0.17,0.02)
	-0.06(-0.13,0.01)
	-0.06(-0.13,0.02)
	

	
	high
	-0.19a (-0.28, -0.10)
	-0.19a (-0.29, -0.10)
	-0.19a (-0.29, -0.09)
	-0.10c (-0.18, -0.02)
	-0.10c (-0.17, -0.02)
	

	RSD
	mid
	-0.05(-0.14,0.05)
	-0.04(-0.14,0.05)
	-0.04(-0.14,0.05)
	-0.03(-0.10,0.04)
	-0.03(-0.10,0.04)
	

	
	high
	-0.15b (-0.25, -0.06)
	-0.15b (-0.24, -0.05)
	-0.14b (-0.24, -0.04)
	-0.07(-0.15,0.01)
	-0.07(-0.14,0.01)
	

	GV
	
	
	
	
	
	
	

	SD
	mid
	-0.07(-0.17,0.02)
	-0.07(-0.17,0.02)
	-0.07(-0.17,0.02)
	-0.06(-0.13,0.01)
	-0.06(-0.13,0.01)
	

	
	high
	-0.17a (-0.26, -0.08)
	-0.18a (-0.28, -0.09)
	-0.18b (-0.28, -0.07)
	-0.11b (-0.19, -0.03)
	-0.11b (-0.19, -0.03)
	

	CV
	mid
	-0.06(-0.16,0.03)
	-0.07(-0.16,0.03)
	-0.07(-0.16,0.03)
	-0.04(-0.11,0.03)
	-0.04(-0.11,0.03)
	

	
	high
	-0.18a (-0.27, -0.09)
	-0.19a (-0.29, -0.10)
	-0.19a (-0.29, -0.08)
	-0.12b (-0.20, -0.04)
	-0.12b (-0.20, -0.04)
	

	DEV
	mid
	-0.02(-0.11,0.08)
	-0.02(-0.12,0.07)
	-0.02(-0.12,0.07)
	0.01(-0.07,0.08)
	0.01(-0.07,0.08)
	

	
	high
	-0.18c (-0.21, -0.02)
	-0.12c (-0.22, -0.03)
	-0.12c (-0.21, -0.01)
	-0.04(-0.12,0.04)
	-0.04(-0.12,0.04)
	

	RSD
	mid
	-0.06(-0.16,0.03)
	-0.06(-0.16,0.03)
	-0.06(-0.16,0.03)
	-0.01(-0.09,0.06)
	-0.02(-0.09,0.06)
	

	
	high
	-0.12c (-0.21, -0.03)
	-0.13c (-0.22, -0.03)
	-0.11c (-0.21, -0.01)
	-0.04(-0.12,0.04)
	-0.04(-0.12,0.04)
	

	Non-HDLV

	SD
	mid
	0.07(-0.03,0.16)
	0.07(-0.03,0.17)
	0.08(-0.02,0.17)
	-0.02(-0.10,0.05)
	-0.02(-0.10,0.05)
	

	
	high
	-0.02(-0.11,0.08)
	-0.01(-0.11,0.09)
	-0.00(-0.10,0.10)
	-0.03(-0.10,0.05)
	-0.03(-0.11,0.04)
	

	CV
	mid
	0.07(-0.03,0.16)
	0.07(-0.03,0.16)
	0.06(-0.04,0.15)
	-0.05(-0.13,0.02)
	-0.05(-0.13,0.02)
	

	
	high
	0.01(-0.08,0.11)
	0.02(-0.08,0.12)
	0.01(-0.09,0.11)
	-0.02(-0.09,0.06)
	-0.02(-0.10,0.05)
	

	DEV
	mid
	0.05(-0.04,0.15)
	0.06(-0.04,0.15)
	0.06(-0.03,0.16)
	0.00(-0.07,0.08)
	0.00(-0.07,0.08)
	

	
	high
	0.08(-0.01,0.18)
	0.09(-0.01,0.18)
	0.08(-0.02,0.17)
	0.03(-0.05,0.10)
	0.02(-0.05,0.10)
	

	RSD
	mid
	0.05(-0.04,0.15)
	0.06(-0.04,0.15)
	0.05(-0.04,0.15)
	0.01(-0.06,0.09)
	0.01(-0.06,0.08)
	

	
	high
	0.04(-0.05,0.14)
	0.05(-0.04,0.15)
	0.04(-0.06,0.13)
	-0.00(-0.08,0.07)
	-0.01(-0.08,0.07)
	

	BMIV
	
	
	
	
	
	
	

	SD
	mid
	0.09(-0.01,0.18)
	0.08(-0.02,0.17)
	0.08(-0.02,0.17)
	0.10b(0.02,0.17)
	0.10b(0.03,0.17)
	

	
	high
	-0.01(-0.11,0.08)
	-0.02(-0.12,0.08)
	-0.01(-0.11,0.09)
	0.02(-0.05,0.10)
	0.03(-0.05,0.11)
	

	CV
	mid
	0.06(-0.03,0.16)
	0.05(-0.04,0.15)
	0.05(-0.05,0.14)
	0.09c(0.02,0.16)
	0.09c(0.02,0.16)
	

	
	high
	-0.02(-0.11,0.07)
	-0.03(-0.13,0.07)
	-0.03(-0.13,0.07)
	0.02(-0.06,0.09)
	0.02(-0.06,0.10)
	

	DEV
	mid
	-0.02(-0.11,0.08)
	-0.02(-0.11,0.08)
	-0.02(-0.11,0.08)
	0.02(-0.06,0.09)
	0.02(-0.05,0.10)
	

	
	high
	-0.11c (-0.20, -0.01)
	-0.10c (-0.20, -0.01)
	-0.09(-0.18,0.01)
	-0.02(-0.10,0.06)
	-0.01(-0.09,0.07)
	

	RSD
	mid
	-0.01(-0.10,0.09)
	-0.00(-0.10,0.09)
	0.01(-0.09,0.10)
	0.01(-0.06,0.09)
	0.02(-0.05,0.09)
	

	
	high
	-0.12c (-0.21, -0.02)
	-0.11c (-0.21, -0.01)
	-0.09(-0.19,0.01)
	-0.02(-0.10,0.06)
	-0.01(-0.09,0.07)
	


Lowest tertile of variability was used as the reference level.
SBP: Model 1: adjusted for smoking, T2DM, obesity, dyslipidemia status, and follow-up duration; Model 2: Model 1 + mean SBP over the life course; Model 3: Model 2+ achieved education parameter*, employment, and depressive symptoms; Model 4: Model 3 + APOE ε4 status.
glucose: Model 1: adjusted for smoking, hypertension, obesity, and dyslipidemia status, and follow-up duration; Model 2: Model 1 + mean glucose over the life course; Model 3, Model 4: same covariates added to previous steps as those of SBP.
Non-HDL: Model 1: adjusted for smoking, hypertension, T2DM, and obesity status, and follow-up duration; Model 2: Model 1 + mean non-HDL over the life course; Model 3, Model 4: same covariates added to previous steps as those of SBP.
BMI: Model 1: adjusted for smoking, hypertension, T2DM, and dyslipidemia status, and follow-up duration; Model 2: Model 1 + mean BMI over the life course; Model 3, Model 4: same covariates added to previous steps as those of SBP.
Abbreviations: SBPV, systolic blood pressure variability; GV, glucose variability; non-HDLV, non-HDL variability; BMIV, BMI variability;
mid, middle tertile; high, highest tertile; SD, standard deviation; CV, coefficient of variation; DEV, deviation from age predicted values; RSD, residual SD.
*Achieved education parameter was derived by standardizing the word, letter, and vocabulary neuropsychological test scores and calculating their average.
a: p <0.001; b: p <0.01; c: p <0.05


Table 3. Association of vascular risk factor variability and executive function
	Variability
indices
	tertile
	Unadjusted
Beta (95% CI)
	Model 1
Beta (95% CI)
	Model 2
Beta (95% CI)
	Model 3
Beta (95% CI)
	Model 4
Beta (95% CI)

	SBPV
	
	
	
	
	
	

	SD
	mid
	-0.04(-0.16,0.08)
	-0.03(-0.15,0.09)
	-0.03(-0.15,0.09)
	-0.03(-0.13,0.08)
	-0.02(-0.13,0.08)

	
	high
	-0.19b (-0.31, -0.07)
	-0.17b (-0.30, -0.05)
	-0.18b (-0.31, -0.05)
	-0.13c (-0.24, -0.01)
	-0.12c (-0.23, -0.01)

	CV
	mid
	-0.08(-0.20,0.04)
	-0.07(-0.19,0.05)
	-0.07(-0.19,0.05)
	-0.08(-0.18,0.03)
	-0.07(-0.17,0.04)

	
	high
	-0.21a (-0.33, -0.09)
	-0.20b (-0.32, -0.08)
	-0.19b (-0.32, -0.07)
	-0.11c (-0.22, -0.01)
	-0.10(-0.21,0.00)

	DEV
	mid
	-0.06(-0.18,0.06)
	-0.06(-0.18,0.06)
	-0.06(-0.18,0.06)
	-0.05(-0.16,0.05)
	-0.05(-0.15,0.06)

	
	high
	-0.21a (-0.33, -0.09)
	-0.20b (-0.32, -0.08)
	-0.21b (-0.33, -0.08)
	-0.12c (-0.23,0.00)
	-0.11(-0.22,0.00)

	RSD
	mid
	-0.02(-0.14,0.10)
	-0.01(-0.13,0.11)
	-0.02(-0.14,0.11)
	-0.01(-0.12,0.10)
	-0.01(-0.11,0.10)

	
	high
	-0.18b (-0.30, -0.05)
	-0.16b (-0.28, -0.04)
	-0.16c (-0.29, -0.04)
	-0.09(-0.20,0.03)
	-0.08(-0.19,0.03)

	GV
	
	
	
	
	
	

	SD
	mid
	-0.15c (-0.27, -0.03)
	-0.15c (-0.27, -0.03)
	-0.15c (-0.27, -0.03)
	-0.14c (-0.24, -0.03)
	-0.14c (-0.24, -0.03)

	
	high
	-0.26a (-0.38, -0.14)
	-0.26a (-0.39, -0.14)
	-0.25a (-0.38, -0.11)
	-0.17b (-0.29, -0.05)
	-0.17b (-0.29, -0.05)

	CV
	mid
	-0.15c (-0.27, -0.03)
	-0.15c (-0.27, -0.03)
	-0.15c (-0.27, -0.03)
	-0.12c (-0.23, -0.02)
	-0.12c (-0.23, -0.02)

	
	high
	-0.25a (-0.37, -0.13)
	-0.26a (-0.38, -0.14)
	-0.24a (-0.37, -0.11)
	-0.16b (-0.27, -0.04)
	-0.15b (-0.27, -0.04)

	DEV
	mid
	-0.02(-0.14,0.10)
	-0.03(-0.15,0.09)
	-0.03(-0.15,0.09)
	0.00(-0.11,0.10)
	0.00(-0.11,0.10)

	
	high
	-0.18b (-0.30, -0.06)
	-0.19b (-0.31, -0.06)
	-0.17c (-0.30, -0.04)
	-0.09(-0.21,0.02)
	-0.09(-0.21,0.02)

	RSD
	mid
	-0.05(-0.17,0.07)
	-0.04(-0.16,0.08)
	-0.04(-0.16,0.08)
	0.00(-0.11,0.10)
	0.00(-0.11,0.10)

	
	high
	-0.16b (-0.28, -0.04)
	-0.17b (-0.29, -0.04)
	-0.14c (-0.27, -0.01)
	-0.07(-0.19,0.04)
	-0.07(-0.19,0.04)

	Non HDLV
	
	
	
	
	

	SD
	mid
	0.01(-0.11,0.13)
	0.01(-0.11,0.14)
	0.02(-0.10,0.15)
	-0.07(-0.18,0.04)
	-0.07(-0.18,0.04)

	
	high
	-0.05(-0.17,0.07)
	-0.02(-0.15,0.10)
	-0.02(-0.14,0.11)
	-0.05(-0.16,0.06)
	-0.06(-0.17,0.05)

	CV
	mid
	0.00(-0.12,0.12)
	0.00(-0.12,0.12)
	-0.01(-0.13,0.11)
	-0.11c (-0.22, -0.01)
	-0.12c (-0.23, -0.01)

	
	high
	-0.02(-0.14,0.10)
	0.00(-0.13,0.12)
	-0.02(-0.15,0.10)
	-0.05(-0.16,0.06)
	-0.06(-0.17,0.05)

	DEV
	mid
	0.08(-0.04,0.20)
	0.09(-0.04,0.21)
	0.09(-0.03,0.21)
	0.03(-0.08,0.13)
	0.03(-0.08,0.13)

	
	high
	0.07(-0.05,0.19)
	0.08(-0.04,0.20)
	0.07(-0.05,0.19)
	0.03(-0.08,0.14)
	0.02(-0.08,0.13)

	RSD
	mid
	0.03(-0.09,0.15)
	0.04(-0.08,0.16)
	0.03(-0.09,0.15)
	0.00(-0.11,0.10)
	0.00(-0.11,0.10)

	
	high
	0.03(-0.09,0.16)
	0.06(-0.06,0.18)
	0.04(-0.08,0.16)
	0.00(-0.10,0.11)
	0.00(-0.11,0.10)

	BMIV
	
	
	
	
	
	

	SD
	mid
	0.11(-0.01,0.23)
	0.11(-0.01,0.23)
	0.11(-0.01,0.23)
	0.12c(0.01,0.22)
	0.12c(0.01,0.23)

	
	high
	-0.02(-0.15,0.10)
	0.00(-0.13,0.12)
	0.00(-0.13,0.13)
	0.03(-0.08,0.15)
	0.04(-0.07,0.16)

	CV
	mid
	0.04(-0.08,0.16)
	0.04(-0.09,0.16)
	0.03(-0.09,0.15)
	0.06(-0.04,0.17)
	0.07(-0.04,0.17)

	
	high
	-0.05(-0.17,0.08)
	-0.03(-0.16,0.09)
	-0.04(-0.16,0.09)
	0.01(-0.11,0.12)
	0.01(-0.10,0.12)

	DEV
	mid
	-0.11(-0.23,0.01)
	-0.11(-0.23,0.01)
	-0.11(-0.23,0.01)
	-0.08(-0.19,0.03)
	-0.07(-0.18,0.04)

	
	high
	-0.23a (-0.35, -0.11)
	-0.21a (-0.33, -0.08)
	-0.19b (-0.32, -0.07)
	-0.12c (-0.23, -0.01)
	-0.11(-0.22,0.01)

	RSD
	mid
	-0.07(-0.19,0.05)
	-0.06(-0.18,0.06)
	-0.05(-0.18,0.07)
	-0.04(-0.15,0.07)
	-0.03(-0.14,0.08)

	
	high
	-0.22a (-0.34, -0.10)
	-0.20b (-0.32, -0.07)
	-0.18b (-0.31, -0.06)
	-0.10(-0.21,0.01)
	-0.09(-0.20,0.03)


Lowest tertile was used as the reference level.
SBP: Model 1: adjusted for smoking, T2DM, obesity, dyslipidemia status, and follow-up duration; Model 2: Model 1 + mean SBP over the life course; Model 3: Model 2+ achieved education parameter*, employment, and depressive symptoms; Model 4: Model 3 + APOE ε4 status.
Glucose: Model 1: Adjusted for smoking, hypertension, obesity, and dyslipidemia status, and follow-up duration; Model 2: Model 1 + mean glucose over the life course; Model 3, Model 4: same covariates added to previous steps as those of SBP.
Non-HDL: Model 1: Adjusted for smoking, hypertension, T2DM, and obesity status, and follow-up duration; Model 2: Model 1 + mean non-HDL over the life course; Model 3, Model 4: same covariates added to previous steps as those of SBP.
BMI: Model 1: Adjusted for smoking, hypertension, T2DM, and dyslipidemia status, and follow-up duration; Model 2: Model 1 + mean BMI over the life course; Model 3, Model 4: same covariates added to previous steps as those of SBP.
Abbreviations: SBPV, systolic blood pressure variability; GV, glucose variability; non-HDLV, non-HDL variability; BMIV, BMI variability;
 mid, middle tertile; high, highest tertile; SD, standard deviation; CV, coefficient of variation ; DEV, deviation from age predicted values; RSD, residual SD.
*Achieved education parameter was derived by standardizing the word, letter, and vocabulary neuropsychological test scores and calculating their average.
a: p <0.001; b: p <0.01; c: p <0.05


Table 4. Association of vascular risk factor variability and episodic memory 
	Variability
indices
	tertile
	Unadjusted
Beta (95% CI)
	Model 1
Beta (95% CI)
	Model 2
Beta (95% CI)
	Model 3
Beta (95% CI)
	Model 4
Beta (95% CI)

	SBPV
	
	
	
	
	
	

	SD
	mid
	0.09(-0.04,0.22)
	0.09(-0.04,0.22)
	0.09(-0.04,0.22)
	0.09(-0.03,0.20)
	0.09(-0.02,0.20)

	
	high
	-0.03(-0.15,0.10)
	-0.03(-0.16,0.10)
	-0.04(-0.17,0.10)
	0.00(-0.12,0.12)
	0.01(-0.11,0.13)

	CV
	mid
	0.06(-0.07,0.19)
	0.06(-0.07,0.19)
	0.06(-0.07,0.19)
	0.05(-0.06,0.16)
	0.06(-0.06,0.17)

	
	high
	-0.06(-0.19,0.07)
	-0.06(-0.19,0.07)
	-0.06(-0.20,0.07)
	0.00(-0.11,0.12)
	0.01(-0.11,0.12)

	DEV
	mid
	-0.12(-0.25,0.00)
	-0.13c (-0.26,0.00)
	-0.14c (-0.27, -0.01)
	-0.12c (-0.23, -0.01)
	-0.12c (-0.23, -0.01)

	
	high
	-0.22a (-0.35, -0.09)
	-0.23a (-0.36, -0.10)
	-0.26a (-0.39, -0.12)
	-0.16b (-0.28, -0.04)
	-0.16b (-0.28, -0.04)

	RSD
	mid
	-0.11(-0.24,0.02)
	-0.11(-0.24,0.02)
	-0.12(-0.25,0.01)
	-0.10(-0.22,0.01)
	-0.10(-0.22,0.01)

	 
	high
	-0.17b (-0.30, -0.04)
	-0.18b (-0.31, -0.05)
	-0.20b (-0.34, -0.06)
	-0.13c (-0.25, -0.01)
	-0.12c (-0.24,0.00)

	GV
	
	
	
	
	
	

	SD
	mid
	-0.08(-0.21,0.05)
	-0.09(-0.22,0.04)
	-0.09(-0.22,0.04)
	-0.07(-0.19,0.04)
	-0.07(-0.19,0.04)

	
	high
	-0.12(-0.25,0.01)
	-0.14c (-0.28, -0.01)
	-0.17c (-0.31, -0.02)
	-0.10(-0.23,0.02)
	-0.10(-0.23,0.02)

	CV
	mid
	-0.07(-0.20,0.06)
	-0.08(-0.21,0.05)
	-0.08(-0.21,0.05)
	-0.06(-0.17,0.06)
	-0.06(-0.17,0.06)

	
	high
	-0.15c (-0.28, -0.02)
	-0.18b (-0.31, -0.04)
	-0.20b (-0.34, -0.06)
	-0.13c (-0.26, -0.01)
	-0.13c (-0.26, -0.01)

	DEV
	mid
	0.01(-0.12,0.14)
	0.01(-0.12,0.14)
	0.01(-0.12,0.14)
	0.04(-0.07,0.16)
	0.04(-0.07,0.15)

	
	high
	-0.06(-0.19,0.07)
	-0.06(-0.20,0.07)
	-0.07(-0.21,0.07)
	-0.01(-0.13,0.11)
	-0.01(-0.13,0.11)

	RSD
	mid
	-0.04(-0.17,0.09)
	-0.04(-0.17,0.09)
	-0.04(-0.17,0.09)
	0.02(-0.10,0.13)
	0.01(-0.10,0.13)

	 
	high
	-0.08(-0.21,0.05)
	-0.09(-0.22,0.05)
	-0.10(-0.24,0.04)
	-0.03(-0.15,0.10)
	-0.03(-0.15,0.09)

	Non-HDLV
	
	
	
	
	
	

	SD
	mid
	0.10(-0.02,0.23)
	0.10(-0.03,0.23)
	0.11(-0.03,0.24)
	0.00(-0.11,0.12)
	0.00(-0.11,0.12)

	
	high
	-0.01(-0.13,0.12)
	-0.01(-0.15,0.12)
	0.00(-0.14,0.13)
	-0.03(-0.15,0.09)
	-0.04(-0.15,0.08)

	CV
	mid
	0.12(-0.01,0.25)
	0.11(-0.02,0.25)
	0.11(-0.03,0.24)
	-0.01(-0.12,0.11)
	-0.01(-0.13,0.10)

	
	high
	0.01(-0.12,0.14)
	0.01(-0.13,0.14)
	-0.01(-0.14,0.13)
	-0.03(-0.15,0.08)
	-0.04(-0.16,0.08)

	DEV
	mid
	0.06(-0.07,0.19)
	0.07(-0.06,0.20)
	0.07(-0.06,0.20)
	0.01(-0.10,0.12)
	0.01(-0.10,0.12)

	
	high
	0.12(-0.01,0.25)
	0.12(-0.01,0.25)
	0.11(-0.02,0.24)
	0.05(-0.06,0.16)
	0.05(-0.07,0.16)

	RSD
	mid
	0.03(-0.10,0.16)
	0.04(-0.09,0.17)
	0.03(-0.09,0.16)
	-0.01(-0.12,0.11)
	-0.01(-0.12,0.11)

	 
	high
	0.04(-0.09,0.17)
	0.04(-0.10,0.17)
	0.02(-0.11,0.15)
	-0.02(-0.14,0.09)
	-0.03(-0.14,0.09)

	BMIV
	
	
	
	
	
	

	SD
	mid
	0.09(-0.04,0.22)
	0.06(-0.07,0.20)
	0.06(-0.07,0.20)
	0.08(-0.03,0.20)
	0.09(-0.03,0.20)

	
	high
	0.01(-0.12,0.14)
	-0.04(-0.17,0.10)
	-0.03(-0.17,0.11)
	0.00(-0.12,0.13)
	0.01(-0.11,0.13)

	CV
	mid
	0.08(-0.05,0.21)
	0.06(-0.07,0.19)
	0.06(-0.07,0.19)
	0.10(-0.01,0.22)
	0.10(-0.01,0.22)

	
	high
	0.01(-0.12,0.14)
	-0.03(-0.16,0.11)
	-0.03(-0.16,0.11)
	0.02(-0.10,0.14)
	0.02(-0.10,0.14)

	DEV
	mid
	-0.02(-0.15,0.11)
	-0.03(-0.16,0.10)
	-0.03(-0.16,0.10)
	0.01(-0.10,0.12)
	0.02(-0.10,0.13)

	
	high
	-0.04(-0.17,0.09)
	-0.06(-0.19,0.07)
	-0.05(-0.19,0.09)
	0.02(-0.10,0.14)
	0.03(-0.09,0.15)

	RSD
	mid
	-0.02(-0.15,0.11)
	-0.03(-0.16,0.10)
	-0.02(-0.16,0.11)
	-0.02(-0.13,0.09)
	-0.01(-0.13,0.10)

	 
	high
	-0.06(-0.19,0.07)
	-0.09(-0.22,0.05)
	-0.08(-0.22,0.06)
	-0.01(-0.13,0.11)
	0.00(-0.12,0.12)


Lowest tertile was used as the reference level.
SBP: Model 1: adjusted for smoking, T2DM, obesity, dyslipidemia status, and follow-up duration; Model 2: Model 1 + mean SBP over the life course; Model 3: Model 2+ achieved education parameter*, employment, and depressive symptoms; Model 4: Model 3 + APOE ε4 status.
Glucose: Model 1: Adjusted for smoking, hypertension, obesity, and dyslipidemia status, and follow-up duration; Model 2: Model 1 + mean glucose over the life course; Model 3, Model 4: same covariates added to previous steps as those of SBP.
Non-HDL: Model 1: Adjusted for smoking, hypertension, T2DM, and obesity status, and follow-up duration; Model 2: Model 1 + mean non-HDL over the life course; Model 3, Model 4: same covariates added to previous steps as those of SBP.
BMI: Model 1: Adjusted for smoking, hypertension, T2DM, and dyslipidemia status, and follow-up duration; Model 2: Model 1 + mean BMI over the life course; Model 3, Model 4: same covariates added to previous steps as those of SBP.
Abbreviations: SBPV, systolic blood pressure variability; GV, glucose variability; non-HDLV, non-HDL variability; BMIV, BMI variability; 
mid, middle tertile; high, highest tertile; SD, standard deviation; CV, coefficient of variation; DEV, deviation from age predicted values; RSD, residual SD.
*Achieved education parameter was derived by standardizing the word, letter, and vocabulary neuropsychological test scores and calculating their average. 
a: p <0.001; b: p <0.01; c: p <0.05
Table 5. Association of vascular risk factor variability and attention and processing speed 
	Variability
	
	Unadjusted
	Model 1
	Model 2
	Model 3
	Model 4

	indices
	tertile
	Beta (95% CI)
	Beta (95% CI)
	Beta (95% CI)
	Beta (95% CI)
	Beta (95% CI)

	SBPV
	
	
	
	
	
	

	SD
	mid
	0.03(-0.08,0.14)
	0.03(-0.08,0.14)
	0.04(-0.07,0.15)
	0.04(-0.05,0.13)
	0.04(-0.05,0.13)

	
	high
	-0.12c (-0.23, -0.01)
	-0.11c (-0.22,0.00)
	-0.07(-0.19,0.04)
	-0.04(-0.14,0.05)
	-0.04(-0.14,0.06)

	CV
	mid
	0.00(-0.10,0.11)
	0.01(-0.10,0.12)
	0.01(-0.10,0.11)
	0.00(-0.09,0.09)
	0.00(-0.09,0.09)

	
	high
	-0.14c (-0.24, -0.03)
	-0.13c (-0.24, -0.02)
	-0.11(-0.22,0.00)
	-0.05(-0.15,0.04)
	-0.05(-0.14,0.04)

	DEV
	mid
	-0.03(-0.14,0.08)
	-0.03(-0.14,0.08)
	-0.02(-0.12,0.09)
	0.00(-0.09,0.09)
	0.00(-0.09,0.09)

	
	high
	-0.15b (-0.26, -0.04)
	-0.15b (-0.26, -0.04)
	-0.11(-0.23,0.00)
	-0.03(-0.12,0.07)
	-0.02(-0.12,0.07)

	RSD
	mid
	0.00(-0.11,0.11)
	0.01(-0.10,0.11)
	0.02(-0.09,0.13)
	0.03(-0.06,0.12)
	0.03(-0.06,0.12)

	
	high
	-0.12c (-0.23, -0.01)
	-0.11c (-0.22,0.00)
	-0.07(-0.18,0.05)
	0.00(-0.10,0.10)
	0.00(-0.10,0.10)

	GV
	
	
	
	
	
	

	SD
	mid
	-0.01(-0.12,0.10)
	-0.01(-0.12,0.10)
	-0.01(-0.11,0.10)
	0.01(-0.08,0.10)
	0.01(-0.08,0.10)

	
	high
	-0.16b (-0.27, -0.06)
	-0.17b (-0.28, -0.06)
	-0.14c (-0.26, -0.01)
	-0.08(-0.18,0.02)
	-0.08(-0.18,0.02)

	CV
	mid
	0.00(-0.11,0.11)
	0.01(-0.10,0.11)
	0.00(-0.10,0.11)
	0.03(-0.07,0.12)
	0.03(-0.06,0.12)

	
	high
	-0.16b (-0.27, -0.05)
	-0.17b (-0.28, -0.05)
	-0.13c (-0.25, -0.02)
	-0.08(-0.18,0.02)
	-0.08(-0.18,0.02)

	DEV
	mid
	-0.05(-0.15,0.06)
	-0.05(-0.16,0.06)
	-0.05(-0.16,0.06)
	-0.02(-0.12,0.07)
	-0.03(-0.12,0.07)

	
	high
	-0.13c (-0.24, -0.02)
	-0.14c (-0.25, -0.03)
	-0.10(-0.21,0.02)
	-0.04(-0.14,0.06)
	-0.04(-0.14,0.06)

	RSD
	mid
	-0.10(-0.20,0.01)
	-0.10(-0.21,0.01)
	-0.10(-0.21,0.01)
	-0.05(-0.14,0.04)
	-0.05(-0.14,0.04)

	
	high
	-0.13c (-0.24, -0.02)
	-0.14c (-0.25, -0.03)
	-0.10(-0.21,0.02)
	-0.03(-0.13,0.07)
	-0.03(-0.13,0.07)

	Non- HDLV
	
	
	
	
	

	SD
	mid
	0.07(-0.04,0.18)
	0.07(-0.04,0.19)
	0.08(-0.03,0.19)
	-0.01(-0.11,0.08)
	-0.01(-0.11,0.08)

	
	high
	0.00(-0.11,0.10)
	0.01(-0.11,0.12)
	0.01(-0.10,0.12)
	-0.01(-0.10,0.09)
	-0.01(-0.11,0.08)

	CV
	mid
	0.06(-0.05,0.17)
	0.06(-0.05,0.17)
	0.06(-0.06,0.17)
	-0.05(-0.14,0.04)
	-0.05(-0.15,0.04)

	
	high
	0.04(-0.07,0.15)
	0.05(-0.06,0.16)
	0.04(-0.07,0.16)
	0.02(-0.08,0.11)
	0.02(-0.08,0.11)

	DEV
	mid
	0.03(-0.07,0.14)
	0.03(-0.08,0.14)
	0.04(-0.07,0.14)
	-0.02(-0.11,0.07)
	-0.02(-0.11,0.07)

	
	high
	0.06(-0.05,0.17)
	0.06(-0.05,0.17)
	0.06(-0.05,0.16)
	0.00(-0.09,0.09)
	0.00(-0.09,0.09)

	RSD
	mid
	0.08(-0.02,0.19)
	0.08(-0.03,0.19)
	0.08(-0.03,0.19)
	0.04(-0.05,0.13)
	0.04(-0.05,0.13)

	
	high
	0.06(-0.05,0.16)
	0.06(-0.04,0.17)
	0.05(-0.05,0.16)
	0.01(-0.08,0.10)
	0.01(-0.08,0.10)

	BMIV
	
	
	
	
	
	

	SD
	mid
	0.07(-0.04,0.18)
	0.07(-0.04,0.18)
	0.07(-0.04,0.18)
	0.09c(0.00,0.19)
	0.10c(0.00,0.19)

	
	high
	-0.03(-0.13,0.08)
	-0.01(-0.13,0.11)
	0.00(-0.11,0.12)
	0.04(-0.06,0.13)
	0.04(-0.06,0.14)

	CV
	mid
	0.05(-0.05,0.16)
	0.05(-0.06,0.16)
	0.05(-0.06,0.16)
	0.09(0.00,0.18)
	0.09c(0.00,0.18)

	
	high
	-0.03(-0.14,0.07)
	-0.02(-0.14,0.09)
	-0.02(-0.14,0.09)
	0.02(-0.08,0.12)
	0.02(-0.07,0.12)

	DEV
	mid
	0.05(-0.06,0.16)
	0.05(-0.06,0.16)
	0.06(-0.05,0.17)
	0.09c(0.00,0.18)
	0.09c(0.00,0.19)

	
	high
	-0.09(-0.20,0.02)
	-0.07(-0.18,0.04)
	-0.05(-0.16,0.07)
	0.01(-0.08,0.11)
	0.02(-0.08,0.11)

	RSD
	mid
	0.05(-0.06,0.16)
	0.07(-0.04,0.17)
	0.08(-0.03,0.19)
	0.08(-0.01,0.17)
	0.08(-0.01,0.18)

	
	high
	-0.09(-0.20,0.02)
	-0.07(-0.18,0.04)
	-0.04(-0.16,0.07)
	0.02(-0.08,0.12)
	0.02(-0.07,0.12)


Lowest tertile was used as the reference level.
SBP: Model 1: adjusted for smoking, T2DM, obesity, dyslipidemia status, and follow-up duration; Model 2: Model 1 + mean SBP over the life course; Model 3: Model 2+ achieved education parameter*, employment, and depressive symptoms; Model 4: Model 3 + APOE ε4 status.
Glucose: Model 1: Adjusted for smoking, hypertension, obesity, and dyslipidemia status, and follow-up duration; Model 2: Model 1 + mean glucose over the life course; Model 3, Model 4: same covariates added to previous steps as those of SBP.
Non-HDL: Model 1: Adjusted for smoking, hypertension, T2DM, and obesity status, and follow-up duration; Model 2: Model 1 + mean non-HDL over the life course; Model 3, Model 4: same covariates added to previous steps as those of SBP.
BMI: Model 1: Adjusted for smoking, hypertension, T2DM, and dyslipidemia status, and follow-up duration; Model 2: Model 1 + mean BMI over the life course; Model 3, Model 4: same covariates added to previous steps as those of SBP.
Abbreviations: SBPV, systolic blood pressure variability; GV, glucose variability; non-HDLV, non-HDL variability; BMIV, BMI variability;
 mid, middle tertile; high, highest tertile; SD, standard deviation; CV, coefficient of variation ; DEV, deviation from age predicted values; RSD, residual SD.
*Achieved education parameter was derived by standardizing the word, letter, and vocabulary neuropsychological test scores and calculating their average.
a: p <0.001; b: p <0.01; c: p <0.05
