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[bookmark: _Hlk101947975]Figure S1. Moderation analysis for the association between diastolic blood pressure and brain volume

APOE4, apolipoprotein E ε4; CI, confidence interval; WMH, white matter hyperintensity.
General linear regression models were used to examine whether associations between diastolic blood pressure and brain volumes were moderated by age, gender, APOE4, education, or systemic hypertension. Analysis was adjusted for age, gender, education, income, smoking, physical activity, alcohol consumption, and sleep duration. Horizontal lines indicate the ranges of the 95% CIs and the vertical dash lines indicate the mean of 0.0.
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Figure S2. Moderation analysis for the association between systolic blood pressure and brain volume

APOE4, apolipoprotein E ε4; CI, confidence interval; WMH, white matter hyperintensity.
General linear regression models were used to examine whether associations between systolic blood pressure and brain volumes were moderated by age, gender, APOE4, education, or systemic hypertension. Analysis was adjusted for age, gender, education, income, smoking, physical activity, alcohol consumption, and sleep duration. Horizontal lines indicate the ranges of the 95% CIs and the vertical dash lines indicate the mean of 0.0.
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[bookmark: _Hlk82342861]Figure S3. Mendelian randomization analyses for the effect of brain volumes on intraocular pressure and blood pressure

CI, confidence interval; DBP, diastolic blood pressure; IOP, intraocular pressure; IVW, inverse-variance weighting; MR-PRESSO, Mendelian Randomization Pleiotropy Residual Sum and Outlier; MR-Egger, Mendelian randomisation Egger; SBP, systolic blood pressure; WMH, white matter hyperintensity. 

Horizontal lines indicate the ranges of the 95% CIs and the vertical dash lines indicate the mean of 0.0.



Table S1. Baseline characteristics of participants by quintiles of diastolic blood pressure
	 
	Diastolic blood pressure
	 P-value*

	
	Quintile 1
	Quintile 2
	Quintile 3
	Quintile 4
	Quintile 5
	

	Age (years)
	53.92 ± 7.80
	54.72 ± 7.64
	54.96 ± 7.44
	55.54 ± 7.18
	55.66 ± 7.00
	<0.0001

	Gender
	
	
	
	
	
	<0.0001

	   Female
	5291 (69.6)
	3752 (57.5)
	3816 (52.6)
	3290 (45.4)
	2921 (39.2)
	

	   Male
	2310 (30.4)
	2773 (42.5)
	3438 (47.4)
	3953 (54.6)
	4525 (60.8)
	

	APOE4
	
	
	
	
	
	0.0036

	   No
	5617 (73.9)
	4832 (74.1)
	5422 (74.7)
	5461 (75.4)
	5625 (75.5)
	

	   Yes
	1815 (23.9)
	1552 (23.8)
	1707 (23.5)
	1665 (23.0)
	1659 (22.3)
	

	   Missing
	169 (2.2)
	141 (2.2)
	125 (1.7)
	117 (1.6)
	162 (2.2)
	

	Education
	
	
	
	
	
	<0.0001

	   0-5 years
	394 (5.2)
	390 (6.0)
	474 (6.5)
	494 (6.8)
	517 (6.9)
	

	   6-12 years
	3451 (45.4)
	3043 (46.6)
	3391 (46.7)
	3516 (48.5)
	3622 (48.6)
	

	   ≥13 years
	3650 (48.0)
	3022 (46.3)
	3336 (46.0)
	3164 (43.7)
	3246 (43.6)
	

	   Missing
	106 (1.4)
	70 (1.1)
	53 (0.7)
	69 (1.0)
	61 (0.8)
	

	Household income (pounds)
	
	
	
	
	
	0.16

	   <18,000
	858 (11.3)
	690 (10.6)
	743 (10.2)
	751 (10.4)
	785 (10.5)
	

	   18,000-30,999
	1529 (20.1)
	1247 (19.1)
	1485 (20.5)
	1525 (21.1)
	1450 (19.5)
	

	   31,000-51,999
	2031 (26.7)
	1817 (27.8)
	1946 (26.8)
	2021 (27.9)
	2157 (29.0)
	

	   52,000-100,000
	1894 (24.9)
	1691 (25.9)
	1968 (27.1)
	1849 (25.5)
	1956 (26.3)
	

	   >100,000
	557 (7.3)
	463 (7.1)
	482 (6.6)
	461 (6.4)
	467 (6.3)
	

	   Unknown
	147 (1.9)
	115 (1.8)
	126 (1.7)
	155 (2.1)
	123 (1.7)
	

	   Not answered
	585 (7.7)
	502 (7.7)
	504 (6.9)
	481 (6.6)
	508 (6.8)
	

	Physical activity 
(MET-minutes/week)
	2593 ± 2273
	2507 ± 2223
	2478 ± 2201
	2478 ± 2278
	2398 ± 2224
	<0.0001

	Alcohol consumption
	
	
	
	
	
	<0.0001

	   Never
	199 (2.6)
	150 (2.3)
	155 (2.1)
	124 (1.7)
	132 (1.8)
	

	   Previous
	212 (2.8)
	127 (1.9)
	151 (2.1)
	153 (2.1)
	123 (1.7)
	

	   Current
	7189 (94.6)
	6247 (95.7)
	6946 (95.8)
	6965 (96.2)
	7191 (96.6)
	

	   Missing
	1 (0.0)
	1 (0.0)
	2 (0.0)
	1 (0.0)
	
	

	Smoking
	
	
	
	
	
	0.0354

	   Never
	4716 (62.0)
	3991 (61.2)
	4395 (60.6)
	4336 (59.9)
	4430 (59.5)
	

	   Former
	2347 (30.9)
	2090 (32.0)
	2405 (33.2)
	2478 (34.2)
	2597 (34.9)
	

	   Current
	531 (7.0)
	436 (6.7)
	435 (6.0)
	414 (5.7)
	402 (5.4)
	

	   Missing
	7 (0.1)
	8 (0.1)
	19 (0.3)
	15 (0.2)
	17 (0.2)
	

	Sleep duration (hours)
	7.18 ± 0.93
	7.18 ± 0.94
	7.16 ± 0.96
	7.18 ± 0.96
	7.16 ± 0.99
	0.23

	BMI (kg/m2)
	24.68 ± 3.45
	25.83 ± 3.78
	26.59 ± 3.99
	27.52 ± 4.21
	28.28 ± 4.44
	<0.0001

	HDL-C (mmol/L) 
	1.54 ± 0.35
	1.50 ± 0.35
	1.47 ± 0.35
	1.44 ± 0.34
	1.42 ± 0.33
	<0.0001

	LDL-C (mmol/L) 
	3.41 ± 0.78
	3.53 ± 0.78
	3.60 ± 0.79
	3.65 ± 0.81
	3.72 ± 0.81
	<0.0001

	Triglycerides (mmol/L) 
	1.39 ± 0.76
	1.55 ± 0.85
	1.65 ± 0.91
	1.77 ± 0.98
	1.88 ± 1.03
	<0.0001

	HbA1c (mmol/mol) 
	34.48 ± 4.54
	34.74 ± 4.89
	34.94 ± 5.12
	35.20 ± 5.08
	35.31 ± 5.37
	<0.0001

	Hypertension
	513 (6.7)
	700 (10.7)
	1237 (17.1)
	1712 (23.6)
	2827 (38.0)
	<0.0001

	Heart disease
	231 (3.0)
	164 (2.5)
	170 (2.3)
	153 (2.1)
	106 (1.4)
	<0.0001

	Depression
	426 (5.6)
	303 (4.6)
	355 (4.9)
	346 (4.8)
	330 (4.4)
	0.0040

	Glaucoma
	56 (0.7)
	34 (0.5)
	52 (0.7)
	69 (1.0)
	66 (0.9)
	0.0292

	Medication for glaucoma
	14 (0.2)
	11 (0.2)
	21 (0.3)
	17 (0.2)
	16 (0.2)
	0.47



Data are mean ± standard deviations, or N (%). BMI, body mass index; HbA1c, glycated haemoglobin; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; MET, metabolic equivalent.

*ANOVA was used to test the difference of continuous variables across quintiles of DBP and Chi-square for categorical variables.

Table S2. Baseline characteristics of participants by quintiles of systolic blood pressure
	 
	SBP
	 
	 
	 
	 
	 

	 
	Quintile 1
	Quintile 2
	Quintile 3
	Quintile 4
	Quintile 5
	 

	Age (years)
	51.77 ± 7.21
	53.54 ± 7.28
	54.79 ± 7.35
	56.24 ± 7.01
	58.37 ± 6.55
	<0.0001

	Gender
	
	
	
	
	
	<0.0001

	   Female
	5566 (74.8)
	3783 (56.3)
	3472 (47.4)
	3087 (43.1)
	3162 (42.7)
	

	   Male
	1878 (25.2)
	2934 (43.7)
	3859 (52.6)
	4083 (56.9)
	4245 (57.3)
	

	APOE4
	
	
	
	
	
	0.0003

	   No
	5505 (74.0)
	4920 (73.2)
	5494 (74.9)
	5455 (76.1)
	5583 (75.4)
	

	   Yes
	1754 (23.6)
	1677 (25.0)
	1687 (23.0)
	1602 (22.3)
	1678 (22.7)
	

	   Missing
	185 (2.5)
	120 (1.8)
	150 (2.0)
	113 (1.6)
	146 (2.0)
	

	Education
	
	
	
	
	
	<0.0001

	   0-5 years
	268 (3.6)
	304 (4.5)
	468 (6.4)
	563 (7.9)
	666 (9.0)
	

	   6-12 years
	3427 (46.0)
	3134 (46.7)
	3449 (47.0)
	3438 (47.9)
	3575 (48.3)
	

	   ≥13 years
	3648 (49.0)
	3224 (48.0)
	3341 (45.6)
	3113 (43.4)
	3092 (41.7)
	

	   Missing
	101 (1.4)
	55 (0.8)
	73 (1.0)
	56 (0.8)
	74 (1.0)
	

	Household income (pounds)
	
	
	
	
	
	<0.0001

	   <18,000
	765 (10.3)
	624 (9.3)
	730 (10.0)
	780 (10.9)
	928 (12.5)
	

	   18,000-30,999
	1359 (18.3)
	1261 (18.8)
	1371 (18.7)
	1509 (21.0)
	1736 (23.4)
	

	   31,000-51,999
	1975 (26.5)
	1885 (28.1)
	2033 (27.7)
	2015 (28.1)
	2064 (27.9)
	

	   52,000-100,000
	2057 (27.6)
	1881 (28.0)
	2039 (27.8)
	1803 (25.1)
	1578 (21.3)
	

	   >100,000
	621 (8.3)
	516 (7.7)
	500 (6.8)
	410 (5.7)
	383 (5.2)
	

	   Unknown
	122 (1.6)
	108 (1.6)
	132 (1.8)
	159 (2.2)
	145 (2.0)
	

	   Not answered
	545 (7.3)
	442 (6.6)
	526 (7.2)
	494 (6.9)
	573 (7.7)
	

	Physical activity 
(MET-minutes/week)
	2397 ± 2127
	2465 ± 2236
	2472 ± 2237
	2529 ± 2285
	2590 ± 2315
	<0.0001

	Alcohol consumption
	
	
	
	
	
	<0.0001

	   Never
	177 (2.4)
	153 (2.3)
	146 (2.0)
	142 (2.0)
	142 (1.9)
	

	   Previous
	197 (2.6)
	146 (2.2)
	166 (2.3)
	135 (1.9)
	122 (1.6)
	

	   Current
	7068 (94.9)
	6415 (95.5)
	7019 (95.7)
	6893 (96.1)
	7143 (96.4)
	

	   Missing
	2 (0.0)
	3 (0.0)
	
	
	
	

	Smoking
	
	
	
	
	
	<0.0001

	   Never
	4617 (62.0)
	4228 (62.9)
	4489 (61.2)
	4273 (59.6)
	4261 (57.5)
	

	   Former
	2246 (30.2)
	2045 (30.4)
	2401 (32.8)
	2449 (34.2)
	2776 (37.5)
	

	   Current
	572 (7.7)
	437 (6.5)
	425 (5.8)
	430 (6.0)
	354 (4.8)
	

	   Missing
	9 (0.1)
	7 (0.1)
	16 (0.2)
	18 (0.3)
	16 (0.2)
	

	Sleep duration (hours)
	7.19 ± 0.94
	7.16 ± 0.95
	7.16 ± 0.96
	7.18 ± 0.97
	7.18 ± 0.97
	0.76

	BMI (kg/m2)
	24.98 ± 3.82
	26.16 ± 4.00
	26.93 ± 4.24
	27.30 ± 4.17
	27.55 ± 4.19
	<0.0001

	HDL-C (mmol/L) 
	1.53 ± 0.34
	1.48 ± 0.35
	1.45 ± 0.35
	1.44 ± 0.34
	1.46 ± 0.35
	<0.0001

	LDL-C (mmol/L) 
	3.42 ± 0.76
	3.56 ± 0.78
	3.60 ± 0.79
	3.64 ± 0.81
	3.69 ± 0.82
	<0.0001

	Triglycerides (mmol/L) 
	1.36 ± 0.73
	1.58 ± 0.87
	1.70 ± 0.95
	1.79 ± 1.00
	1.83 ± 0.98
	<0.0001

	HbA1c (mmol/mol) 
	34.00 ± 4.02
	34.64 ± 4.93
	35.04 ± 5.28
	35.34 ± 5.30
	35.66 ± 5.29
	<0.0001

	Hypertension
	353 (4.7)
	659 (9.8)
	1197 (16.3)
	1887 (26.3)
	2893 (39.1)
	<0.0001

	Heart disease
	156 (2.1)
	128 (1.9)
	155 (2.1)
	199 (2.8)
	186 (2.5)
	0.0025

	Depression
	457 (6.1)
	333 (5.0)
	388 (5.3)
	306 (4.3)
	276 (3.7)
	<0.0001

	Glaucoma
	28 (0.4)
	38 (0.6)
	59 (0.8)
	69 (1.0)
	83 (1.1)
	<0.0001

	Medication for glaucoma
	11 (0.1)
	14 (0.2)
	15 (0.2)
	19 (0.3)
	20 (0.3)
	0.0811




Data are mean ± standard deviations, or N (%). BMI, body mass index; HbA1c, glycated haemoglobin; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; MET, metabolic equivalent.

*ANOVA was used to test the difference of continuous variables across quintiles of SBP and Chi-square for categorical variables.




Table S3. Association between genetic risk score for intraocular pressure and brain volumes
	 
	GRS for IOP
	P-value

	Brain volume
	Quintile 1 (n=7486)
	Quintile 2 (n=7485)
	Quintile 3 (n=7485)
	Quintile 4 (n=7486)
	Quintile 5 (n=7486)
	for
trend*

	Total brain (ml)
	 
	 
	 
	 
	 
	 

	   β (95% CI), Model 1†
	Reference
	-1.11 (-3.45, 1.23)
	-1.82 (-4.16, 0.52)
	-2.53 (-4.87, -0.19)
	-3.41 (-5.75, -1.07)
	0.0020

	   β (95% CI), Model 2
	Reference
	-1.54 (-3.47, 0.40)
	-2.11 (-4.05, -0.18)
	-2.31 (-4.25, -0.38)
	-3.43 (-5.36, -1.49)
	0.0006

	   β (95% CI), Model 3
	Reference
	-1.17 (-3.15, 0.80)
	-1.86 (-3.83, 0.12)
	-1.70 (-3.68, 0.28)
	-2.97 (-4.95, -0.99)
	0.0042

	   β (95% CI), Model 4
	Reference
	-1.27 (-3.20, 0.65)
	-1.96 (-3.89, -0.04)
	-2.14 (-4.06, -0.22)
	-3.09 (-5.02, -1.17)
	0.0013

	Grey matter (ml)
	 
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	-0.98 (-2.52, 0.56)
	-1.47 (-3.01, 0.07)
	-1.69 (-3.23, -0.14)
	-2.16 (-3.70, -0.61)
	0.0044

	   β (95% CI), Model 2
	Reference
	-1.49 (-2.65, -0.33)
	-1.83 (-2.99, -0.67)
	-1.67 (-2.83, -0.51)
	-2.36 (-3.52, -1.20)
	0.0002

	   β (95% CI), Model 3
	Reference
	-1.08 (-2.25, 0.10)
	-1.56 (-2.73, -0.38)
	-1.21 (-2.39, -0.04)
	-2.04 (-3.21, -0.86)
	0.0017

	   β (95% CI), Model 4
	Reference
	-1.22 (-2.36, -0.08)
	-1.69 (-2.84, -0.55)
	-1.52 (-2.66, -0.37)
	-2.13 (-3.27, -0.98)
	0.0005

	White matter (ml)
	 
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	-0.13 (-1.44, 1.18)
	-0.36 (-1.67, 0.95)
	-0.84 (-2.15, 0.47)
	-1.26 (-2.57, 0.05)
	0.0307

	   β (95% CI), Model 2
	Reference
	-0.05 (-1.30, 1.20)
	-0.28 (-1.53, 0.97)
	-0.64 (-1.89, 0.61)
	-1.06 (-2.31, 0.18)
	0.0562

	   β (95% CI), Model 3
	Reference
	-0.09 (-1.37, 1.19)
	-0.30 (-1.58, 0.98)
	-0.49 (-1.77, 0.79)
	-0.93 (-2.21, 0.35)
	0.12

	   β (95% CI), Model 4
	Reference
	-0.05 (-1.30, 1.19)
	-0.27 (-1.52, 0.98)
	-0.62 (-1.87, 0.62)
	-0.97 (-2.21, 0.28)
	0.0797

	Hippocampus (µl)
	 
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	-11.16 (-25.40, 3.09)
	-16.70 (-30.95, -2.46)
	-14.75 (-28.99, -0.51)
	-11.41 (-25.65, 2.84)
	0.10

	   β (95% CI), Model 2
	Reference
	-8.53 (-21.78, 4.71)
	-14.44 (-27.68, -1.19)
	-11.37 (-24.61, 1.87)
	-7.59 (-20.83, 5.65)
	0.23

	   β (95% CI), Model 3
	Reference
	-11.18 (-24.71, 2.35)
	-15.24 (-28.78, -1.70)
	-9.23 (-22.77, 4.32)
	-6.72 (-20.26, 6.82)
	0.46

	   β (95% CI), Model 4
	Reference
	-8.63 (-21.80, 4.54)
	-14.43 (-27.60, -1.26)
	-11.65 (-24.83, 1.52)
	-8.04 (-21.24, 5.15)
	0.20

	White matter hyperintensity (ml)
	 
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	0.04 (-0.00, 0.08)
	0.03 (-0.01, 0.07)
	0.01 (-0.03, 0.06)
	-0.01 (-0.05, 0.03)
	0.33

	   β (95% CI), Model 2
	Reference
	0.04 (0.00, 0.07)
	0.03 (-0.00, 0.07)
	0.00 (-0.03, 0.04)
	-0.00 (-0.04, 0.03)
	0.31

	   β (95% CI), Model 3
	Reference
	0.03 (-0.00, 0.07)
	0.03 (-0.00, 0.07)
	-0.00 (-0.04, 0.03)
	-0.01 (-0.04, 0.03)
	0.29

	   β (95% CI), Model 4
	Reference
	0.03(-0.00,0.07)
	0.03(-0.00,0.07)
	-0.00(-0.04,0.03)
	-0.01(-0.04,0.03)
	0.27


 


*General linear regression models were used to estimate the association between genetic risk score for intraocular pressure and brain volumes. 

†Model 1 was unadjusted model; Model 2 was adjusted for age and gender; Model 3 was adjusted for Model 2 plus APOE4, education, income, depression, diabetes, alcohol consumption, physical activity, smoking, sleep duration, BMI, HDL-C, LDL-C, and triglycerides; Model 4 was adjusted for Model 3 plus blood pressure, hypertension, glaucoma, and medication use for hypertension/glaucoma.
Table S4. Association between genetic risk score for diastolic blood pressure and brain volumes
	 
	GRS for DBP
	P-value

	Brain volume
	Quintile 1 
(n=7486)
	Quintile 2 
(n=7485)
	Quintile 3 
(n=7485)
	Quintile 4 
(n=7486)
	Quintile 5 
(n=7486)
	for
trend*

	Total brain (ml)
	 
	 
	 
	 
	 
	 

	   β (95% CI), Model 1†
	Reference
	-1.62 (-3.96, 0.72)
	0.38 (-1.96, 2.72)
	0.34 (-2.00, 2.68)
	0.28 (-2.06, 2.62)
	0.35

	   β (95% CI), Model 2
	Reference
	-0.75 (-2.69, 1.18)
	-0.22 (-2.15, 1.72)
	0.41 (-1.53, 2.34)
	0.39 (-1.54, 2.33)
	0.38

	   β (95% CI), Model 3
	Reference
	-0.43 (-2.41, 1.55)
	0.06 (-1.91, 2.04)
	0.76 (-1.22, 2.74)
	0.16 (-1.82, 2.14)
	0.51

	   β (95% CI), Model 4
	Reference
	-0.67 (-2.59, 1.26)
	0.03 (-1.90, 1.96)
	0.60 (-1.33, 2.53)
	0.82 (-1.13, 2.76)
	0.19

	Grey matter (ml)
	 
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	-1.70 (-3.24, -0.16)
	0.06 (-1.48, 1.60)
	-0.57 (-2.11, 0.97)
	-0.53 (-2.07, 1.01)
	0.97

	   β (95% CI), Model 2
	Reference
	-0.97 (-2.13, 0.19)
	-0.46 (-1.63, 0.70)
	-0.40 (-1.56, 0.76)
	-0.46 (-1.62, 0.70)
	0.79

	   β (95% CI), Model 3
	Reference
	-0.87 (-2.05, 0.31)
	-0.45 (-1.62, 0.73)
	-0.34 (-1.51, 0.84)
	-0.67 (-1.85, 0.50)
	0.55

	   β (95% CI), Model 4
	Reference
	-0.85 (-2.00, 0.29)
	-0.15 (-1.30, 0.99)
	-0.14 (-1.28, 1.01)
	0.11 (-1.05, 1.27)
	0.48

	White matter (ml)
	 
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	0.08 (-1.23, 1.39)
	0.32 (-0.99, 1.63)
	0.91 (-0.40, 2.22)
	0.81 (-0.50, 2.12)
	0.10

	   β (95% CI), Model 2
	Reference
	0.22 (-1.03, 1.46)
	0.25 (-1.00, 1.50)
	0.80 (-0.45, 2.05)
	0.85 (-0.40, 2.10)
	0.11

	   β (95% CI), Model 3
	Reference
	0.44 (-0.84, 1.73)
	0.51 (-0.77, 1.79)
	1.10 (-0.18, 2.38)
	0.83 (-0.45, 2.11)
	0.11

	   β (95% CI), Model 4
	Reference
	0.19 (-1.06, 1.43)
	0.18 (-1.07, 1.44)
	0.74 (-0.52, 1.99)
	0.71 (-0.56, 1.97)
	0.17

	Hippocampus (µl)
	 
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	4.55 (-9.69, 18.80)
	2.89 (-11.35, 17.14)
	6.37 (-7.87, 20.61)
	-4.61 (-18.85, 9.64)
	0.65

	   β (95% CI), Model 2
	Reference
	4.98 (-8.27, 18.22)
	2.99 (-10.25, 16.24)
	4.11 (-9.13, 17.36)
	-4.01 (-17.25, 9.24)
	0.56

	   β (95% CI), Model 3
	Reference
	7.10 (-6.45, 20.65)
	4.57 (-8.98, 18.12)
	8.15 (-5.39, 21.69)
	-2.62 (-16.17, 10.94)
	0.79

	   β (95% CI), Model 4
	Reference
	6.76 (-6.42, 19.94)
	5.80 (-7.41, 19.00)
	6.93 (-6.30, 20.16)
	2.94 (-10.41, 16.29)
	0.69

	White matter hyperintensity (ml)
	 
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	0.03 (-0.01, 0.08)
	0.03 (-0.01, 0.07)
	0.10 (0.06, 0.14)
	0.11 (0.07, 0.15)
	<0.0001

	   β (95% CI), Model 2
	Reference
	0.03 (-0.01, 0.06)
	0.04 (0.01, 0.08)
	0.10 (0.07, 0.14)
	0.11 (0.08, 0.15)
	<0.0001

	   β (95% CI), Model 3
	Reference
	0.03 (-0.01, 0.06)
	0.05 (0.01, 0.08)
	0.10 (0.06, 0.13)
	0.11 (0.07, 0.15)
	<0.0001

	   β (95% CI), Model 4
	Reference
	0.02 (-0.01, 0.06)
	0.03 (-0.00, 0.07)
	0.09 (0.05, 0.12)
	0.08 (0.05, 0.12)
	<0.0001


 

*General linear regression models were used to estimate the association between genetic risk score for diastolic blood pressure and brain volumes. 

†Model 1 was unadjusted model; Model 2 was adjusted for age and gender; Model 3 was adjusted for Model 2 plus APOE4, education, income, depression, diabetes, alcohol consumption, physical activity, smoking, sleep duration, BMI, HDL-C, LDL-C, and triglycerides; Model 4 was adjusted for Model 3 plus blood pressure, hypertension, glaucoma, and medication use for hypertension/glaucoma.
Table S5. Association between intraocular pressure and brain volumes using inverse probability weighting method
	 
	Intraocular pressure
	P-value
	Each 5-mmHg 

	Brain volume
	Quintile 1 
(n=1731)
	Quintile 2 
(n=1720)
	Quintile 3 
(n=1726)
	Quintile 4 
(n=1730)
	Quintile 5 
(n=1727)
	for trend
	increment*

	Total brain (ml)
	 
	 
	 
	 
	 
	 
	 

	   β (95% CI), Model 1†
	Reference
	-0.37 (-4.49, 3.75)
	-1.81 (-5.90, 2.29)
	-4.81 (-8.90, -0.71)
	-6.15 (-10.24, -2.06)
	0.0003
	-3.31 (-5.10, -1.52)

	   β (95% CI), Model 2
	Reference
	0.07 (-4.17, 4.31)
	-1.32 (-5.53, 2.90)
	-3.93 (-8.17, 0.30)
	-4.75 (-8.98, -0.52)
	0.0050
	-2.91 (-4.71, -1.12)

	   β (95% CI), Model 3
	Reference
	0.15 (-4.08, 4.39)
	-1.13 (-5.34, 3.09)
	-3.71 (-7.95, 0.52)
	-4.35 (-8.59, -0.11)
	0.0091
	-2.69 (-4.49, -0.89)

	Grey matter (ml)
	 
	
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	-0.06 (-2.53, 2.40)
	-1.25 (-3.70, 1.20)
	-1.85 (-4.30, 0.60)
	-2.99 (-5.44, -0.55)
	0.0051
	-1.65 (-2.73, -0.58)

	   β (95% CI), Model 2
	Reference
	0.39 (-2.13, 2.91)
	-0.59 (-3.10, 1.91)
	-0.99 (-3.51, 1.52)
	-2.03 (-4.55, 0.49)
	0.0563
	-1.37 (-2.43, -0.30)

	   β (95% CI), Model 3
	Reference
	0.42 (-2.10, 2.94)
	-0.46 (-2.96, 2.05)
	-0.84 (-3.36, 1.68)
	-1.79 (-4.31, 0.73)
	0.0906
	-1.24 (-2.31, -0.17)

	White matter (ml)
	 
	
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	-0.31 (-2.99, 2.37)
	-0.56 (-3.22, 2.11)
	-2.96 (-5.62, -0.29)
	-3.15 (-5.81, -0.49)
	0.0030
	1.40 (-10.72, 13.51)

	   β (95% CI), Model 2
	Reference
	-0.32 (-3.07, 2.44)
	-0.72 (-3.46, 2.02)
	-2.94 (-5.70, -0.19)
	-2.72 (-5.47, 0.04)
	0.0102
	3.05 (-9.06, 15.17)

	   β (95% CI), Model 3
	Reference
	-0.26 (-3.02, 2.49)
	-0.67 (-3.41, 2.07)
	-2.87 (-5.63, -0.12)
	-2.57 (-5.33, 0.19)
	0.0138
	4.40 (-7.76, 16.56)

	Hippocampus (µl)
	 
	
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	9.87 (-17.95, 37.70)
	15.33 (-12.35, 43.01)
	7.26 (-20.41, 34.92)
	10.79 (-16.84, 38.42)
	0.56
	-1.66 (-2.83, -0.49)

	   β (95% CI), Model 2
	Reference
	11.14 (-17.48, 39.75)
	12.88 (-15.54, 41.30)
	13.42 (-15.14, 41.98)
	15.14 (-13.43, 43.71)
	0.32
	-1.54 (-2.72, -0.37)

	   β (95% CI), Model 3
	Reference
	10.92 (-17.69, 39.54)
	13.53 (-14.90, 41.97)
	14.36 (-14.21, 42.93)
	16.53 (-12.09, 45.15)
	0.27
	-1.45 (-2.63, -0.27)

	WMH (ml)
	
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	-0.23 (-0.46, 0.00)
	-0.19 (-0.44, 0.06)
	-0.26 (-0.49, -0.03)
	-0.05 (-0.27, 0.18)
	0.73
	-0.004 (-0.10, 0.09)

	   β (95% CI), Model 2
	Reference
	-0.25 (-0.49, -0.00)
	-0.14 (-0.40, 0.12)
	-0.23 (-0.47, 0.02)
	-0.05 (-0.29, 0.19)
	0.89
	0.004 (-0.09, 0.10)

	   β (95% CI), Model 3
	Reference
	-0.25 (-0.49, -0.00)
	-0.13 (-0.39, 0.14)
	-0.22 (-0.47, 0.03)
	-0.05 (-0.29, 0.19)
	0.90
	0.001 (-0.09, 0.09)





*General linear regression models were used to estimate the association between intraocular pressure and brain volumes. 

†Model 1 was unadjusted model; Model 2 was adjusted for age and gender; Model 3 was adjusted for Model 2 plus APOE4, education, income, depression, diabetes, alcohol consumption, physical activity, smoking, sleep duration, BMI, HDL-C, LDL-C, and triglycerides; Model 4 was adjusted for Model 3 plus blood pressure, hypertension, glaucoma, and medication use for hypertension/glaucoma.

Table S6. Association between diastolic blood pressure and brain volumes using inverse probability weighting method
	 
	Diastolic blood pressure
	P-value
	Each 10-mmHg

	 
	Quintile 1 (n=8131)
	Quintile 2 
(n=6700)
	Quintile 3 
(n=8142)
	Quintile 4 
(n=7450)
	Quintile 5 
(n=7979)
	for trend
	increment*

	Total brain (ml)
	 
	 
	 
	 
	 
	 
	 

	   β (95% CI), Model 1†
	Reference
	-0.58 (-2.56, 1.41)
	-4.43 (-6.33, -2.53)
	-2.73 (-4.67, -0.80)
	-3.71 (-5.63, -1.79)
	<0.0001
	-1.46 (-2.11, -0.81)

	   β (95% CI), Model 2
	Reference
	0.26 (-1.78, 2.29)
	-3.32 (-5.29, -1.36)
	-1.56 (-3.58, 0.47)
	-2.49 (-4.54, -0.45)
	0.0050
	-1.15 (-1.83, -0.47)

	   β (95% CI), Model 3
	Reference
	0.29 (-1.75, 2.33)
	-3.13 (-5.11, -1.16)
	-1.29 (-3.33, 0.74)
	-1.92 (-4.01, 0.18)
	0.0292
	-0.97 (-1.67, -0.27)

	Grey matter (ml)
	 
	
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	-1.69 (-2.88, -0.50)
	-4.03 (-5.17, -2.89)
	-3.63 (-4.79, -2.47)
	-5.41 (-6.56, -4.26)
	<0.0001
	-1.96 (-2.35, -1.57)

	   β (95% CI), Model 2
	Reference
	-0.97 (-2.19, 0.24)
	-2.78 (-3.96, -1.61)
	-2.18 (-3.39, -0.97)
	-3.60 (-4.82, -2.38)
	<0.0001
	-1.33 (-1.74, -0.93)

	   β (95% CI), Model 3
	Reference
	-0.90 (-2.12, 0.31)
	-2.52 (-3.70, -1.35)
	-1.81 (-3.03, -0.60)
	-2.81 (-4.06, -1.56)
	<0.0001
	-1.07 (-1.49, -0.65)

	White matter (ml)
	 
	
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	1.11 (-0.18, 2.40)
	-0.40 (-1.64, 0.83)
	0.90 (-0.36, 2.16)
	1.70 (0.45, 2.95)
	0.0219
	0.49 (0.07, 0.91)

	   β (95% CI), Model 2
	Reference
	1.23 (-0.10, 2.56)
	-0.54 (-1.83, 0.74)
	0.62 (-0.70, 1.94)
	1.10 (-0.23, 2.44)
	0.27
	0.18 (-0.26, 0.63)

	   β (95% CI), Model 3
	Reference
	1.19 (-0.14, 2.52)
	-0.61 (-1.90, 0.68)
	0.52 (-0.81, 1.85)
	0.89 (-0.47, 2.26)
	0.44
	0.10 (-0.36, 0.55)

	Hippocampus (µl)
	 
	
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	-1.74 (-15.28, 11.80)
	-10.26 (-23.24, 2.72)
	-11.42 (-24.62, 1.79)
	-2.14 (-15.26, 10.98)
	0.38
	-1.58 (-6.03, 2.86)

	   β (95% CI), Model 2
	Reference
	-2.84 (-16.77, 11.09)
	-15.14 (-28.60, -1.67)
	-12.92 (-26.78, 0.94)
	-7.22 (-21.24, 6.79)
	0.14
	-4.11 (-8.77, 0.54)

	   β (95% CI), Model 3
	Reference
	-2.37 (-16.30, 11.56)
	-13.38 (-26.89, 0.12)
	-10.45 (-24.38, 3.47)
	-1.93 (-16.26, 12.40)
	0.48
	-2.29 (-7.08, 2.50)

	White matter hyperintensity (ml)
	
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	0.08 (0.04, 0.12)
	0.19 (0.16, 0.23)
	0.21 (0.18, 0.25)
	0.36 (0.32, 0.39)
	<0.0001
	0.14 (0.13, 0.15)

	   β (95% CI), Model 2
	Reference
	0.07 (0.04, 0.11)
	0.17 (0.14, 0.21)
	0.19 (0.15, 0.23)
	0.32 (0.28, 0.36)
	<0.0001
	0.13 (0.11, 0.14)

	   β (95% CI), Model 3
	Reference
	0.07 (0.03, 0.11)
	0.16 (0.13, 0.20)
	0.17 (0.13, 0.21)
	0.28 (0.24, 0.32)
	<0.0001
	0.11 (0.10, 0.13)





*General linear regression models were used to estimate the association between diastolic blood pressure and brain volumes. 

†Model 1 was unadjusted model; Model 2 was adjusted for age and gender; Model 3 was adjusted for Model 2 plus APOE4, education, income, depression, diabetes, alcohol consumption, physical activity, smoking, sleep duration, BMI, HDL-C, LDL-C, and triglycerides; Model 4 was adjusted for Model 3 plus blood pressure, hypertension, glaucoma, and medication use for hypertension/glaucoma.


Table S7. Association between systolic blood pressure and brain volumes using inverse probability weighting method
	 
	Systolic blood pressure
	P-value
	Each 10-mmHg

	 
	Quintile 1 (n=7847)
	Quintile 2 
(n=7155)
	Quintile 3 
(n=7679)
	Quintile 4 
(n=7785)
	Quintile 5 
(n=7936)
	for trend
	Increment*

	Total brain (ml)
	 
	 
	 
	 
	 
	 
	 

	   β (95% CI), Model 1†
	Reference
	-1.71 (-3.73, 0.31)
	-3.53 (-5.53, -1.53)
	0.84 (-1.15, 2.84)
	-0.09 (-2.10, 1.91)
	0.25
	0.23 (-0.15, 0.60)

	   β (95% CI), Model 2
	Reference
	-1.65 (-3.72, 0.42)
	-2.46 (-4.53, -0.38)
	1.41 (-0.67, 3.49)
	0.68 (-1.42, 2.78)
	0.0505
	0.35 (-0.03, 0.73)

	   β (95% CI), Model 3
	Reference
	-1.57 (-3.64, 0.50)
	-2.17 (-4.25, -0.10)
	1.92 (-0.17, 4.01)
	1.55 (-0.60, 3.70)
	0.0057
	0.52 (0.12, 0.91)

	Grey matter (ml)
	 
	
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	-1.77 (-2.98, -0.56)
	-3.72 (-4.92, -2.52)
	-2.15 (-3.35, -0.95)
	-3.09 (-4.29, -1.88)
	<0.0001
	-0.49 (-0.71, -0.26)

	   β (95% CI), Model 2
	Reference
	-1.37 (-2.60, -0.13)
	-2.49 (-3.73, -1.26)
	-1.16 (-2.40, 0.08)
	-1.85 (-3.10, -0.60)
	0.0232
	-0.24 (-0.47, -0.01)

	   β (95% CI), Model 3
	Reference
	-1.27 (-2.51, -0.04)
	-2.19 (-3.42, -0.95)
	-0.61 (-1.86, 0.63)
	-0.91 (-2.19, 0.37)
	0.52
	-0.05 (-0.29, 0.18)

	White matter (ml)
	 
	
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	0.06 (-1.25, 1.38)
	0.19 (-1.11, 1.49)
	2.99 (1.69, 4.29)
	2.99 (1.69, 4.30)
	<0.0001
	0.71 (0.47, 0.96)

	   β (95% CI), Model 2
	Reference
	-0.28 (-1.63, 1.07)
	0.04 (-1.32, 1.39)
	2.57 (1.21, 3.92)
	2.53 (1.16, 3.90)
	<0.0001
	0.59 (0.34, 0.84)

	   β (95% CI), Model 3
	Reference
	-0.30 (-1.65, 1.06)
	0.01 (-1.35, 1.37)
	2.53 (1.17, 3.90)
	2.46 (1.05, 3.86)
	<0.0001
	0.57 (0.31, 0.83)

	Hippocampus (µl)
	 
	
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	-8.30 (-22.08, 5.48)
	-15.13 (-28.81, -1.45)
	-3.27 (-16.92, 10.37)
	-21.81 (-35.52, -8.10)
	<0.0001
	-3.77 (-6.32, -1.23)

	   β (95% CI), Model 2
	Reference
	-11.14 (-25.31, 3.03)
	-16.79 (-30.96, -2.61)
	-1.33 (-15.56, 12.90)
	-22.69 (-37.07, -8.31)
	0.0363
	-3.81 (-6.41, -1.20)

	   β (95% CI), Model 3
	Reference
	-10.63 (-24.81, 3.54)
	-15.15 (-29.36, -0.94)
	1.55 (-12.78, 15.88)
	-17.71 (-32.42, -3.01)
	0.0492
	-2.82 (-5.51, -0.14)

	White matter hyperintensity (ml)
	
	
	
	
	
	

	   β (95% CI), Model 1
	Reference
	0.12 (0.08, 0.16)
	0.20 (0.17, 0.24)
	0.24 (0.21, 0.28)
	0.32 (0.29, 0.36)
	<0.0001
	0.07 (0.06, 0.07)

	   β (95% CI), Model 2
	Reference
	0.11 (0.07, 0.14)
	0.18 (0.14, 0.22)
	0.22 (0.18, 0.25)
	0.29 (0.25, 0.33)
	<0.0001
	0.06 (0.05, 0.07)

	   β (95% CI), Model 3
	Reference
	0.10 (0.06, 0.14)
	0.17 (0.13, 0.20)
	0.19 (0.15, 0.23)
	0.24 (0.20, 0.28)
	<0.0001
	0.05 (0.04, 0.06)







*General linear regression models were used to estimate the association between systolic blood pressure and brain volumes. 

†Model 1 was unadjusted model; Model 2 was adjusted for age and gender; Model 3 was adjusted for Model 2 plus APOE4, education, income, depression, diabetes, alcohol consumption, physical activity, smoking, sleep duration, BMI, HDL-C, LDL-C, and triglycerides; Model 4 was adjusted for Model 3 plus blood pressure, hypertension, glaucoma, and medication use for hypertension/glaucoma.
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image2.emf
Subgroup

P-value for 

interaction

P-value for 

interaction

P-value for 

interaction

Age <0.0001 <0.0001 0.0091

    Age <65 years

-4.92 (-5.47, -4.37) -5.08 (-5.44, -4.73) 0.11 (0.10, 0.12)

    Age ≥65 years

-1.27 (-1.80, -0.74) -2.28 (-2.62, -1.94) 0.09 (0.08, 0.10)

Gender 0.0080 0.0017 <0.0001

    Women

-7.20 (-7.76, -6.63) -5.62 (-5.97, -5.27) 0.16 (0.15, 0.17)

    Men

-6.04 (-6.68, -5.40) -4.76 (-5.16, -4.35) 0.13 (0.12, 0.14)

APOE4 carrier 0.66 0.85 0.92

    No

-7.94 (-8.42, -7.46) -6.94 (-7.25, -6.63) 0.15 (0.14, 0.16)

    Yes

-7.72 (-8.60, -6.83) -6.88 (-7.45, -6.31) 0.15 (0.14, 0.17)

Education 0.61 0.23 0.14

   0-5 years

-7.91 (-8.54, -7.28) -7.01 (-7.42, -6.61) 0.15 (0.14, 0.16)

   6-12 years

-8.04 (-8.65, -7.44) -6.96 (-7.36, -6.57) 0.15 (0.14, 0.16)

   ≥13 years

-4.20 (-5.77, -2.62) -4.10 (-5.14, -3.06) 0.10 (0.07, 0.13)

Systemic hypertension <0.0001 <0.0001 <0.0001

    No

-7.88 (-8.38, -7.39) -7.02 (-7.34, -6.70) 0.15 (0.14, 0.16)

    Yes

-2.52 (-3.48, -1.57) -2.02 (-2.65, -1.39) 0.06 (0.04, 0.07)

Estimate (95% CI)

Total brain volume (ml) Grey matter volume (ml) WMH volume (ml)

Estimate (95% CI) Estimate (95% CI)

-9 -6 -3 0

-8 -6 -4 -2 0

0.00 0.05 0.10 0.15 0.20


image3.emf
Brain volume

P-value P-value P-value

Total brain (100 ml)

    IVW

-0.2 (-0.6, 0.1) 0.18 1.7 (0.8, 2.7) 0.0010 0.9 (0.3, 1.6) 0.0060

    MR-Egger

-1.3 (-3.1, 0.5) 0.15 1.8 (-3.2, 6.8) 0.4760 1.5 (-1.7, 4.8) 0.36

    Weighted median    0 (-0.3, 0.4) 0.81 1.6 (0.7, 2.4) 0.0000 0.6 (0.2, 1.1) 0.0080

    MR-PRESSO 0.2 (-0.1, 0.4) 0.23 1 (0.2, 1.9) 0.0140 0.6 (0.1, 1.1) 0.0250

Grey matter (100 ml)

    IVW

0 (-1.3, 1.3) 0.97 1.2 (-0.5, 2.9) 0.1600 0.7 (-0.3, 1.7) 0.20

    MR-Egger

4.5 (-3.2, 12.3) 0.25 -5.4 (-15.4, 4.6) 0.2880 -3.7 (-9.5, 2.2) 0.22

    Weighted median    0.6 (-0.1, 1.3) 0.0710 1.1 (-0.5, 2.6) 0.1920 0.2 (-0.7, 1.1) 0.69

    MR-PRESSO 0.5 (0, 1) 0.0390 0.4 (-0.9, 1.8) 0.5280 0.2 (-0.5, 0.8) 0.66

Hippocampus (100 µl)

    IVW

0 (-0.1, 0) 0.28 0.3 (0.1, 0.5) 0.0020 0.1 (0, 0.2) 0.0730

    MR-Egger

-0.1 (-0.4, 0.1) 0.25 0.6 (0, 1.2) 0.0510 0.4 (0.1, 0.6) 0.0070

    Weighted median    0 (-0.1, 0.1) 0.78 0.3 (0.2, 0.5) <0.0001 0.1 (0, 0.2) 0.0220

    MR-PRESSO 0 (-0.1, 0) 0.62 0.2 (0, 0.4) 0.0320 0.1 (0, 0.2) 0.0730

White matter hyperintensity (100 ml)

    IVW

13.8 (-14.7, 42.3) 0.34 -22.5 (-179.3, 134.2) 0.78 38.5 (-43.8, 120.8) 0.36

    MR-Egger

-17.7 (-101.5, 66.1) 0.68 -261.9 (-709.4, 185.6) 0.25 -72.9 (-311, 165.3) 0.55

    Weighted median    5.1 (-18.3, 28.6) 0.67 -3.1 (-72.6, 66.3) 0.93 32.6 (-15.8, 81) 0.19

    MR-PRESSO 6.2 (-16.9, 29.3) 0.60 -1.6 (-112.6, 109.5) 0.98 38.5 (-43.8, 120.8) 0.36

Estimate (95% CI) for IOP associated with 

brain volume (mmHg)

Estimate (95% CI) for SBP associated with 

brain volume (mmHg)

Estimate (95% CI) for DBP associated with 

brain volume (mmHg)

-5 0 5 10 15 -15 -10 -5 0 5 10 -10 -5 0 5

-100 -50 0 50 -800 -600 -400 -200 0 200

-400 -200 0 200


image1.emf
Subgroup

P-value for 

interaction

P-value for 

interaction

P-value for 

interaction

Age <0.0001 <0.0001 0.0593

    Age <65 years -7.39 (-8.29, -6.49) -7.37 (-7.94, -6.79) 0.17 (0.15, 0.19)

    Age ≥65 years -1.63 (-2.61, -0.65) -3.74 (-4.37, -3.10) 0.15 (0.13, 0.17)

Gender 0.0358 0.0003 <0.0001

    Women -4.79 (-5.85, -3.73) -4.51 (-5.18, -3.84) 0.20 (0.18, 0.22)

    Men -3.15 (-4.25, -2.04) -2.72 (-3.42, -2.03) 0.13 (0.11, 0.15)

APOE4 carrier 0.74 0.38 0.74

    No -6.50 (-7.36, -5.63) -7.00 (-7.57, -6.43) 0.18 (0.17, 0.20)

    Yes -6.19 (-7.80, -4.58) -6.47 (-7.51, -5.42) 0.18 (0.15, 0.20)

Education 0.0073 0.0072 0.0153

   0-5 years -7.31 (-8.43, -6.19) -7.45 (-8.18, -6.72) 0.19 (0.17, 0.21)

   6-12 years -6.14 (-7.24, -5.04) -6.68 (-7.40, -5.96) 0.18 (0.16, 0.20)

   ≥13 years -1.03 (-3.95, 1.88) -3.24 (-5.18, -1.30) 0.10 (0.05, 0.15)

Systemic hypertension <0.0001 <0.0001 <0.0001

    No -6.19 (-7.07, -5.31) -6.76 (-7.33, -6.19) 0.17 (0.16, 0.19)

    Yes 5.08 (3.38, 6.79) 2.85 (1.71, 3.98) -0.01 (-0.04, 0.03)

Estimate (95% CI)

Total brain volume (ml) Grey matter volume (ml) WMH volume (ml)

Estimate (95% CI) Estimate (95% CI)

-10 -5 0 5 10

-10 -5 0 5

-0.05 0.00 0.05 0.10 0.15 0.20


