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[bookmark: _Toc107567334]Table S1. Disease definitions used in the UK Biobank study
	Disease
	UK Biobank Self Report Fields and Codes
	ICD 9
	ICD 10

	All-cause dementia
	Field 20002:
Code 1263
	290.2, 290.3, 290.4, 291.2, 294.1, 331.0, 331.1, 331.2, 331.5
	A81.0, F00, F00.0, F00.1, F00.2, F00.9, F01, F01.0, F01.1, F01.2, F01.3, F01.8, F01.9, F02, F02.0, F02.1, F02.2, F02.3, F02.4, F02.8, F03, F05.1, F10.6, G30, G30.0, G30.1, G30.8, G30.9, G31.0, G31.1, G31.8, I67.3

	Alzheimer's disease
	-
	331.0
	F00, F00.0, F00.1, F00.2, F00.9, G30, G30.0, G30.1, G30.8, G30.9

	Vascular dementia
	-
	290.4
	F01, F01.0, F01.1, F01.2, F01.3, F01.8, F01.9, I67.3


Abbreviations: ICD, International Classification of Diseases.

[bookmark: _Toc107567335]Table S2. The numbers (percentage) of the missing variables
	Covariates
	No.
	%

	Household income
	76911
	15.35

	Education
	10086
	2.01

	Body mass index
	3061
	0.61

	Smoking status
	2926
	0.58

	Ethnicity
	2754
	0.55

	Alcohol consumption
	1486
	0.30

	Regular physical activity
	862
	0.17

	Townsend deprivation index
	621
	0.12
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[bookmark: _Toc107567336]Table S3. Subgroup analysis: associations of regular use of each PPI with the risk of incident dementia
	Outcomes
	Non-users 
(n = 447 267)
	Omeprazole 
(n = 33 125)
	Model 3 a
	Lansoprazole 
(n = 19 344)
	Model 3 a
	Esomeprazole 
(n = 1789)
	Model 3 a
	Pantoprazole 
(n = 972)
	Model 3 a
	Rabeprazole 
(n = 909)
	Model 3 a

	
	No. of Events (%)
	No. of Events (%)
	HR 
(95% CI)
	P
	No. of Events (%)
	HR 
(95% CI)
	P
	No. of Events (%)
	HR 
(95% CI)
	P
	No. of Events (%)
	HR 
(95% CI)
	P
	No. of Events (%)
	HR 
(95% CI)
	P

	All-cause dementia
	5254 (1.17)
	736 (2.22)
	1.15 (1.00-1.32)
	0.056
	471 (2.43)
	1.26 (1.07-1.48)
	0.007
	50 (2.79)
	1.36 (0.87-2.13)
	0.173
	27 (2.78)
	1.40 (0.76-2.57)
	0.281
	24 (2.64)
	1.12 (0.60-2.10)
	0.729

	Alzheimer's disease
	2317 (0.52)
	300 (0.91)
	1.14 (0.90-1.44)
	0.274
	186 (0.96)
	1.34 (1.02-1.76)
	0.036
	21 (1.17)
	1.66 (0.84-3.31)
	0.147
	13 (1.34)
	1.65 (0.67-4.11)
	0.279
	6 (0.66)
	0.32 (0.04-2.27)
	0.252

	Vascular dementia
	1174 (0.26)
	223 (0.67)
	1.36 (1.04-1.80)
	0.027
	150 (0.78)
	1.39 (1.01-1.91)
	0.046
	10 (0.56)
	0.30 (0.04-2.13)
	0.226
	6 (0.62)
	0.64 (0.09-4.66)
	0.662
	13 (1.43)
	2.26 (0.91-5.59)
	0.079


[bookmark: _Hlk63151620]Abbreviations: HR: hazard ratio; CI: confidence interval.
a Estimated effects were based on the fully adjusted model.
[bookmark: _Toc107567337]Table S4. Sensitivity analysis: associations of regular PPI Use with the risk of incident dementia after excluding participants with missing covariate data
	Outcomes
	PPI Non-users
(n = 345 606)
	PPI Users
(n = 39 244)
	Model 3 a

	
	No. of events (%)
	No. of events (%) 
	HR (95% CI)
	P-value

	All-cause dementia
	1253 (0.36)
	313 (0.80)
	1.24 (1.07-1.43)
	0.004

	Alzheimer's disease
	469 (0.14)
	116 (0.30)
	1.34 (1.06-1.70)
	0.014

	Vascular dementia
	243 (0.07)
	82 (0.21)
	1.37 (1.02-1.84)
	0.035


Abbreviations: PPI, proton pump inhibitor; HR: hazard ratio; CI: confidence interval.
a Estimated effects were based on the fully adjusted model.

[bookmark: _Toc107567338]Table S5. Sensitivity analysis: associations of regular PPI use with the risk of incident dementia after excluding participants who developed outcomes during the first two years of follow-up
	Outcomes
	PPI Non-users
(n = 397 729)
	PPI Users
(n = 45 575)
	Model 3 a

	
	No. of events (%)
	No. of events (%)
	HR (95% CI)
	P-value

	All-cause dementia
	1685 (0.42)
	407 (0.89)
	1.20 (1.07-1.35)
	0.002

	Alzheimer's disease
	637 (0.16)
	152 (0.33)
	1.26 (1.04-1.53)
	0.017

	Vascular dementia
	329 (0.08)
	104 (0.23)
	1.24 (0.98-1.58)
	0.078


Abbreviations: PPI, proton pump inhibitor; HR: hazard ratio; CI: confidence interval.
a Estimated effects were based on the fully adjusted model.

[bookmark: _Toc107567339]Table S6. Sensitivity analysis: associations of regular PPI use with the risk of incident dementia after excluding participants who developed outcomes only recorded on death register data
	Outcomes
	Total 
Participants
	PPI Non-users
	PPI Users
	Model 3 a

	
	
	No. of Events (%)
	No. of Events (%)
	HR (95% CI)
	P-value

	All-cause dementia
	500850
	1880 (0.42)
	473 (0.89)
	1.20 (1.07-1.35)
	0.002

	Alzheimer's disease
	500949
	707 (0.16)
	172 (0.32)
	1.24 (1.02-1.51)
	0.030

	Vascular dementia
	500968
	367 (0.08)
	123 (0.23)
	1.26 (1.00-1.61)
	0.054


Abbreviations: PPI, proton pump inhibitor; HR: hazard ratio; CI: confidence interval.
a Estimated effects were based on the fully adjusted model.
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[bookmark: _Toc107567340]Figure S1. The cumulative risk of incident all-cause dementia (A), Alzheimer’s disease (B), and vascular dementia (C) according to regular PPI use for each APOE genotype subgroup
Abbreviations: PPI, proton pump inhibitor; APOE, apolipoprotein E.
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[bookmark: _Toc107567341]Figure S2. Association of regular PPI use and APOE genotype with incident dementia
The vertical line indicates the reference value of 1. Estimated effects were based on the fully adjusted model.
Abbreviations: PPI, proton pump inhibitor; APOE, apolipoprotein E; HR, hazard ratio; CI, confidence interval.
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[bookmark: _Toc107567342]Figure S3. Association of regular PPI use and modifying factors with incident all-cause dementia
The vertical line indicates the reference value of 1. Estimated effects were based on the fully adjusted model.
Abbreviations: PPI, proton pump inhibitor; HR, hazard ratio; CI, confidence interval.
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[bookmark: _Toc107567343]Figure S4. Associations of regular PPI use with incident Alzheimer’s disease stratified by potential risk factors
The vertical line indicates the reference value of 1. Estimated effects were based on the fully adjusted model.
Abbreviations: PPI, proton pump inhibitor; HR, hazard ratio; CI, confidence interval.
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[bookmark: _Toc107567344]Figure S5. Associations of regular PPI use with incident vascular dementia stratified by potential risk factors
The vertical line indicates the reference value of 1. Estimated effects were based on the fully adjusted model.
Abbreviations: PPI, proton pump inhibitor; HR, hazard ratio; CI, confidence interval.
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[bookmark: _Toc107567345]Figure S6. Associations of regular PPI use with incident dementia stratified by APOE genotype among participants older than 65 years at baseline
The vertical line indicates the reference value of 1. Estimated effects were based on the fully adjusted model.
Abbreviations: PPI, proton pump inhibitor; APOE, apolipoprotein E; HR, hazard ratio; CI, confidence interval.
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Total Events (%) Hazard Ratio P for
Subgroup Participants (95% Cl) P-value Interaction
All-cause dementia
APOE €4 —/- 0.048
PPI Non-users 310111 926 (0.30) 1.00 [ Reference ]
PPI Users 37676 233 (0.62) 1.16 (1.00to 1.34) 0.047
APOE ¢4 +/-
PPI Non-users 113253 760 (0.67) 2.25(2.04to 2.47) <0.001
PPI Users 13280 201 (1.51)  2.95(252to 3.45) - <0.001
APOE €4 +/+
PPI Non-users 10367 224 (2.16) 7.29(6.30to 8.44) —- <0.001
PPI Users 1169 38 (3.25) 6.23 (4.49to 8.63) —_— <0.001
Alzheimer’s disease
APOE €4 —/- 0.680
PPI Non-users 310111 257 (0.08) 1.00 [ Reference ]
PPI Users 37676 69 (0.18) 1.31(1.00to 1.72) 0.049
APOE ¢4 +/-
PPI Non-users 113253  338(0.30)  3.58(3.04to 4.21) - <0.001
PPI Users 13280 77 (0.58) 4.30 (3.31to 5.57) —-— <0.001
APOE €4 +/+
PPI Non-users 10367 117 (1.13) 13.45(10.80 to 16.76) —_— <0.001
PPI Users 1169 24 (2.05) 14.22(9.32t021.71) - <0.001
Vascular dementia
APOE €4 -/- 0.176
PPI Non-users 310111 180 (0.06) 1.00 [ Reference ]
PPI Users 37676 60 (0.16) 1.27 (094 to 1.71) 0.119
APOE ¢4 +/-
PPI Non-users 113253 161 (0.14) 2.41(1.95t0 2.99) - <0.001
PPI Users 13280 60 (0.45) 3.70 (2.73 to 5.00) - <0.001
APOE ¢4 +/+
PPI Non-users 10367 36 (0.35) 5.88 (4.11to0 8.42) — <0.001
PPI Users 1169 6 (0.51) 4.29 (1.89t0 9.71) — <0.001
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Total Events (%) Hazard Ratio P for
Subgroup Participants (95% ClI) P-value Interaction
Sex
Female 0.006
PPI Non-users 243253 866 (0.36) 1.00 [ Reference |
PPI Users 29352 251 (0.86) 1.39(1.20to 1.62) — <0.001
Male
PPI Non-users 204014 1142 (0.56) 1.62(1.47to 1.78) —— <0.001
PPI Users 24383 246 (1.01) 1.71(1.45t0 2.00) — <0.001
Ever smoking
No 0.006
PPI Non-users 249076 908 (0.36) 1.00 [ Reference ]
PPI Users 25226  219(0.87) 1.42(1.21to 1.66) — <0.001
Yes
PPI Non-users 198191 1100 (0.56) 1.29 (1.13 to 1.48) —— <0.001
PPI Users 28509  278(0.98) 1.38(1.15to 1.66) —_— 0.001
Stroke
No 0.001
PPI Non-users 441872 1883 (0.43) 1.00 [ Reference] ®
PPI Users 51933 462 (0.89) 1.28 (1.14 to 1.44) —— <0.001
Yes
PPI Non-users 5395 125(2.32) 257 (2.13103.10) —————  <0.001
PPI Users 1802 35(1.94) 1.65(1.17 t0 2.32) — 0.004
T
1 2

Hazard Ratio (95% Cl)
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Total Events in Events in Hazard Ratio P for
Subgroup Participants  PPI Non-users (%) PPI Users (%) (95% ClI) P-value Interaction
Sex
Female 272605 353 (0.15) 101 (0.34) 1.30(1.01to 1.69) [— 0.043 0.035
Male 228397 399 (0.20) 79(0.32) 1.12(0.85to 1.49) S 0.418
Age
<65y 405243 309 (0.08) 59 (0.16) 1.09 (0.78 to 1.52) —f— 0.603 0.795
265y 95759 443 (0.55) 121(0.77) 1.31(1.04 to 1.65) [—-— 0.022
Obesity
No 378298 608 (0.18) 116 (0.34) 1.19 (0.95 to 1.49) - 0.140 0214
Yes 122704 144 (0.14) 64 (0.32) 1.34 (0.96 to 1.89) —-— 0.090
Ever smoking
No 274302 355 (0.14) 81(0.32) 1.40 (1.06 to 1.85) —a— 0.017 0.188
Yes 226700 397 (0.20) 99 (0.35) 1.12(0.86 to 1.44) L 0.396
Ever drinking
No 124533 250 (0.23) 77 (0.45) 1.14(0.84 to 1.53) —r— 0.397 0.794
Yes 376469 502 (0.15) 103 (0.28) 1.30 (1.02 to 1.66) - 0.033
Hypertension
No 368092 476 (0.14) 91(0.29) 1.31(1.01t0 1.70) —-— 0.038 0.851
Yes 132910 276 (0.25) 89 (0.40) 1.14(0.86 to 1.51) —-— 0.354
Stroke
No 493805 725 (0.16) 167 (0.32) 1.24 (1.02t0 1.51) a— 0.029 0.826
Yes 7197 27 (0.50) 13(0.72) 0.97 (0.45102.08) ——a— 0.933
Depression
No 472896 677 (0.16) 159 (0.33) 1.33 (1.09 to 1.62) —_ 0.005 0.074
Yes 28106 75 (0.33) 21(0.40) 0.69(0.38101.24) —s—— 0.213
Statin use
No 414381 536 (0.14) 81(0.23) 1.05(0.80 to 1.37) - 0.720 0.144
Yes 86621 216 (0.32) 99 (0.54) 1.43 (1.09 to 1.88) — 0.009
Aspirin use
No 431542 575 (0.15) 110 (0.27) 1.14 (0.90 to 1.45) - 0.287 0.585
Yes 69460 177 (0.31) 70(0.55) 1.37 (1.011t0 1.88) [—— 0.046
T T T
03 1 2 3

Hazard Ratio (95% Cl)
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Total Events in Events in Hazard Ratio P for

Subgroup Participants  PPI Non-users (%) PPI Users (%) (95% ClI) P-value Interaction
Sex
Female 272605 139 (0.06) 51(0.17) 1.30(0.89t0 1.91) .T— 0.175 0.654
Male 228397 253 (0.12) 81(0.33) 1.33(1.00t0 1.78) - 0.051
Age
<65y 405243 141 (0.04) 47(0.12) 1.30(0.88 to 1.93) —— 0.188 0.349
265y 95759 251(0.31) 85(0.54) 1.31(0.98t01.73) T 0.064
Obesity
No 378298 267 (0.08) 75(0.22) 1.45(1.08 to 1.95) ——— 0.013 0.776
Yes 122704 125 (0.12) 57(0.29) 1.17 (0.81 to 1.69) —— 0.391
Ever smoking
No 274302 163 (0.07) 48(0.19) 1.40 (0.96 to 2.03) - 0.082 0.553
Yes 226700 229 (0.12) 84(0.29) 1.29(0.97t01.72) - 0.086
Ever drinking
No 124533 128 (0.12) 53(0.31) 1.37 (0.95 to 1.98) -— 0.095 0.749
Yes 376469 264 (0.08) 79(0.22) 1.31(0.98to 1.76) T 0.071
Hypertension
No 368092 178 (0.05) 45(0.14) 1.23 (0.83to 1.80) —— 0.301 0.742
Yes 132910 214 (0.19) 87(0.39) 1.36(1.021t01.81) [—— 0.035
Stroke
No 493805 339 (0.08) 117 (0.23) 1.48 (1.16 to 1.89) —— 0.002 0.004
Yes 7197 53 (0.98) 15(0.83) 0.72(0.38101.35) —e—t— 0.299
Depression
No 472896 360 (0.08) 114 (0.24) 1.33 (1.04 to 1.70) |—-— 0.021 0.781
Yes 28106 32(0.14) 18(0.34) 1.21(0.611t02.40)  —fs— 0.580
Statin use
No 414381 216 (0.06) 53 (0.15) 1.27 (0.89 to 1.82) T-— 0.191 0.278
Yes 86621 176 (0.26) 79(0.43) 1.31(0.97 to 1.76) — 0.075
Aspirin use
No 431542 241 (0.06) 81(0.20) 1.53 (1.13 to 2.06) —— 0.006 0.006
Yes 69460 151 (0.27) 51(0.40) 1.09 (0.76 to 1.54) —— 0.645
T T T
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Total Events in Events in Hazard Ratio P for
Subgroup Participants PPl Non-users (%) PPI Users (%) (95% Cl) P-value Interaction
All-cause dementia
APOE €4 -I- 66840 475 (0.87) 126 (1.13) 1.06 (0.84 to 1.32) - 0.638 0.012
APOE €4 +/- 23992 459 (2.31) 149 (4.00) 1.68 (1.36 to 2.07) — <0.001
APOE €4 +/+ 2128 127 (7.29) 27(7.67) 076 (045t01.27) —=—— 0.288
Alzheimer’s disease
APOE €4 -I- 66840 133 (0.24) 38(0.34) 1.16(0.76 to 1.75) —— 0.491 0.658
APOE €4 +I- 23992 208 (1.05) 58 (1.56) 1.55(1.12t02.15) —_—— 0.008
APOE €4 +/+ 2128 67 (3.85) 16 (4.55) 0.64(0.31t0 1.34) —=—1— 0.236
Vascular dementia
APOE ¢4 -I- 66840 104 (0.19) 32(0.29) 0.96 (0.60 to 1.51) —_— 0.849 0.209
APOE €4 +I- 23992 109 (0.55) 44 (1.18) 1.80(1.21t02.68) —— 0.004
APOE €4 ++ 2128 23(1.32) 6(1.70) 1.18 (0.41103.34) ———ft——s 0761
T T T
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Hazard Ratio (95% Cl)




