Supplementary Table 1. Codes used to derive AAA event
	OPCS-4 Procedure codes, and ICD9/10 Diagnosis codes used for UK Biobank abdominal aortic aneurysm definition

	Field name
	Data Code
	Data code definition

	Diagnoses - main ICD10; secondary ICD10; Underlying (primary)/Contributory (secondary) cause of death: ICD10
	I71.3
	Abdominal aortic aneurysm, ruptured

	
	I71.4
	Abdominal aortic aneurysm, without mention of rupture

	Diagnoses - main ICD9; secondary ICD9
	4413
	Abdominal aortic aneurysm,ruptured

	
	4414
	Abdominal aortic aneurysm,without mention of rupture

	Operation code, OPCS-4
	L18.3
	Emergency replacement of aneurysmal segment of suprarenal abdominal aorta by anastomosis of aorta to aorta

	
	L18.4
	Emergency replacement of aneurysmal segment of infrarenal abdominal aorta by anastomosis of aorta to aorta

	
	L18.5
	Emergency replacement of aneurysmal segment of abdominal aorta by anastomosis of aorta-to-aorta NEC

	
	L19.3
	Replacement of aneurysmal segment of suprarenal abdominal aorta by anastomosis of aorta-to-aorta NEC

	
	L19.4
	Replacement of aneurysmal segment of infrarenal abdominal aorta by anastomosis of aorta-to-aorta NEC

	
	L19.5
	Replacement of aneurysmal segment of abdominal aorta by anastomosis of aorta-to-aorta NEC

	
	L27.1
	Endovascular insertion of stent graft for infrarenal abdominal aortic aneurysm

	
	L27.2
	Endovascular insertion of stent graft for suprarenal aortic aneurysm

	
	L28.1
	Endovascular insertion of stent for infrarenal abdominal aortic aneurysm

	
	L28.2
	Endovascular insertion of stent for suprarenal aortic aneurysm




Supplementary Table S2. Summary results of 31 independent SNPs used for PRS construction.

	Chromosome
	rsID
	Position
	Locus
	P values
	Effect allele
	ORs

	1
	rs12125521
	214442481
	SMYD2
	1.13E-06
	T
	1.10

	1
	rs12730935
	154419892
	IL6R
	3.01E-14
	G
	1.14

	1
	rs1795061
	214409280
	SMYD2
	8.80E-11
	T
	1.13

	1
	rs4129267
	154426264
	IL6R
	4.76E-13
	T
	1.14

	1
	rs602633
	109821511
	PSRC1-CELSR2-SORT1
	6.58E-09
	T
	1.14

	1
	rs646776
	109818530
	PSRC1-CELSR2-SORT1
	6.45E-12
	T
	1.15

	2
	rs7255
	20878820
	AC012065.7
	8.58E-13
	T
	1.10

	4
	rs10023907
	88772535
	MEPE
	1.90E-08
	T
	1.09

	6
	rs118039278
	160985526
	LPA
	3.64E-18
	A
	1.28

	6
	rs3176336
	36648816
	CDKN1A
	9.50E-11
	T
	1.10

	8
	rs10808546
	126495818
	RP11-136O12.2/TRIB1
	1.05E-10
	C
	1.10

	9
	rs10757274
	22096055
	CDKN2BAS1
	1.54E-33
	A
	1.24

	9
	rs10985349
	124425243
	DAB2IP
	2.40E-11
	T
	1.17

	9
	rs4007642
	22093299
	CDKN2BAS1
	6.94E-29
	T
	1.21

	9
	rs7025486
	124422403
	CNTN3
	5.75E-09
	A
	1.12

	10
	rs1412445
	91002804
	LIPA
	1.46E-10
	T
	1.10

	11
	rs4936098
	130280667
	ADAMTS8
	7.00E-16
	G
	1.13

	11
	rs964184
	116648917
	ZNF259/APOA5
	4.59E-19
	G
	1.18

	12
	rs11172113
	57527283
	LRP1
	5.99E-08
	T
	1.10

	13
	rs7994761
	22871446
	LINC00540
	9.49E-10
	A
	1.14

	13
	rs9316871
	22861921
	LINC00540
	4.75E-10
	A
	1.15

	15
	rs55958997
	78915872
	CHRNA3
	9.06E-14
	A
	1.12

	16
	rs35254673
	84919525
	CRISPLD2
	3.11E-08
	G
	1.09

	18
	rs4401144
	20193668
	CTAGE1
	3.63E-14
	T
	1.11

	19
	rs429358
	45411941
	APOE
	1.16E-15
	C
	1.17

	19
	rs6511720
	11202306
	LDLR
	7.90E-14
	T
	1.24

	19
	rs73015016
	11191300
	LDLR
	1.28E-07
	G
	1.15

	20
	rs3827066
	44586023
	PCIF1-ZNF335-MMP9
	2.13E-17
	T
	1.22

	20
	rs73149487
	62481351
	ABHD16B
	8.33E-09
	G
	1.26

	20
	rs8124182
	44608901
	PCIF1-ZNF335-MMP9
	8.00E-10
	A
	1.15

	21
	rs2836411
	39819830
	ERG
	8.05E-07
	T
	1.10


Abbreviations: SNP, single nucleotide polymorphism; ORs, odds ratios; PRS, polygenic risk score.
According to the method previously reported in the literature[4], the PRS was calculated as follows:
 weighted PRS=i=0nβiGi，j
"i" represents the number of SNPs that meet the threshold, where i = 1, 2, ..., n.
 "βi" represents the effect size of the SNP. In GWAS, if it is a linear phenotype, the value is denoted as β, and if it is a binary phenotype, the value is denoted as OR. 
"Gi，j" represents the genotype of the SNP, which is displayed as {0, 1, 2}.



Supplementary Table 3. The detailed drug overview affecting the metabolism of magnesium and calcium. 
	Data Field 6179
	drug

	Mineral and other dietary supplements
	calcium 

	
	calcium|iron 

	
	calcium|iron|selenium 

	
	calcium|selenium

	
	calcium|zinc

	
	calcium|zinc|iron

	
	calcium|zinc|iron|selenium 

	
	calcium|zinc|selenium

	
	glucosamine|calcium|zinc|selenium 

	
	glucosamine|calcium|zinc|iron|selenium 

	
	glucosamine|calcium|zinc|iron

	
	glucosamine|calcium|zinc

	
	glucosamine|calcium|selenium

	
	glucosamine|calcium|iron|selenium

	
	glucosamine|calcium|iron

	
	glucosamine|calcium

	
	[bookmark: _GoBack]fish oil (including cod liver oil)|calcium

	
	fish oil (including cod liver oil)|glucosamine|calcium

	
	fish oil (including cod liver oil)|glucosamine|calcium|iron

	
	fish oil (including cod liver oil)|calcium|zinc

	
	fish oil (including cod liver oil)|calcium|iron|selenium 

	
	fish oil (including cod liver oil)|calcium|zinc|iron

	
	fish oil (including cod liver oil)|glucosamine|calcium|iron|selenium

	
	fish oil (including cod liver oil)|calcium|ironglucosamine|calcium|iron|selenium

	
	fish oil (including cod liver oil)|calcium|selenium

	
	fish oil (including cod liver oil)|calcium|zinc|iron|selenium 

	
	fish oil (including cod liver oil)|glucosamine|calcium|selenium

	
	fish oil (including cod liver oil)|glucosamine|calcium|zinc

	
	fish oil (including cod liver oil)|glucosamine|calcium|zinc|iron

	Data Field 20003
	Drug

	medication code
	

	1140881894
	diuretic

	1141150898
	angiotensin ii receptor antagonist+diuretic

	1141151016
	losartan potassium+hydrochlorothiazide 50mg/12.5mg tablet

	1140860422
	acebutolol+hydrochlorothiazide 200mg/12.5mg tablet

	1140860562
	methyldopa+hydrochlorothiazide 250mg/15mg tablet

	1140860738
	quinalapril+hydrochlorothiazide 10mg/12.5mg tablet

	1140860764
	captopril+hydrochlorothiazide 25mg/12.5mg tablet

	1140860790
	enalapril maleate+hydrochlorothiazide 20mg/12.5mg tablet

	1140864950
	bisoprolol fumarate+hydrochlorothiazide 10mg/6.25mg tablet

	1140864952
	lisinopril+hydrochlorothiazide 10mg/12.5mg tablet

	1140866162
	hydrochlorothiazide

	1140860404
	metoprolol tartrate+hydrochlorothiazide 100mg/12.5mg tablet

	1140926778
	diltiazem hcl+hydrochlorothiazide 150mg/12.5mg m/r capsule

	1140860332
	sotalol hydrochloride+hydrochlorothiazide 80mg/12.5mg tablet

	1141172682
	irbesartan+hydrochlorothiazide 150mg/12.5mg tablet

	1141187788
	telmisartan+hydrochlorothiazide 40mg/12.5mg tablet

	1141201038
	valsartan+hydrochlorothiazide 80mg/12.5mg tablet

	1140909708
	furosemide

	1141195254
	triamterene+furosemide 50mg/40mg tablet

	1141195258
	furosemide+potassium 20mg/10mmol m/r tablet

	1141187788
	telmisartan+hydrochlorothiazide 40mg/12.5mg tablet

	1141194794
	bendroflumethiazide

	1141194800
	bendroflumethiazide+potassium 2.5mg/7.7mmol m/r tablet

	1141194804
	nadolol+bendroflumethiazide 40mg/5mg tablet

	1141194808
	timolol maleate+bendroflumethiazide 10mg/2.5mg tablet

	1141194810
	atenolol+bendroflumethiazide

	1140866090
	methyclothiazide

	1140866102
	polythiazide

	1140866138
	chlorothiazide

	1140866156
	cyclopenthiazide

	1140866324
	triamterene+benzthiazide 50mg/25mg capsule

	1140866422
	amiloride hcl+cyclopenthiazide 2.5mg/250micrograms tablet

	1140866116
	frusemide

	1140866332
	triamterene+frusemide 50mg/40mg tablet

	1140866506
	frusemide+potassium 20mg/10mmol m/r tablet

	1140888496
	torasemide

	1140860320
	penbutolol sulphate+frusemide 40mg/20mg tablet

	1141174388
	calcitriol

	1140870980
	calcitriol product

	1140870956
	alfacalcidol

	1141188794
	teriparatide

	1140922174
	alendronate sodium

	1141173814
	zoledronic acid

	1140850924
	magnesium trisilicate+belladonna 0.15mg tablet

	1140853066
	choline magnesium trisalicylate

	1140865872
	magnesium citrate

	1140865910
	magnesium sulphate 50% retention enema

	1140881320
	magnesium carbonate

	1140881324
	magnesium trisilicate

	1140881330
	magnesium hydroxide

	1140881434
	fletchers' magnesium sulphate 50% retention enema

	1140881530
	liquid paraffin+magnesium hydroxide oral emulsion bp

	1141145812
	minerals - magnesium

	1140852948
	calcium+vitamin d 500units tablet

	1140857200
	calcium sulphaloxate

	1140870438
	calcium leucovorin 15mg tablet

	1140870438
	calcium leucovorin 15mg tablet

	1140870574
	calcium resonium powder

	1140870788
	calcium salts

	1140870796
	calcium-sandoz syrup

	1140871052
	calcium carbonate+cholecalciferol 1.25g/5micrograms tablet

	1140876646
	calcium polystyrene sulphonate

	1140877630
	calcium+ergocalciferol tablet

	1140882980
	disodium etidronate+calcium carbonate

	1140923682
	tricalcium phosphate 3.3g/sachet powder

	1140926990
	acamprosate calcium

	1141146606
	calcium carbonate+cholecalciferol 1.25g/200iu tablet

	1141157472
	calcium polystyrene sulphonate product

	1141180936
	calcium carbonate+colecalciferol 1.25g/5micrograms tablet

	1140865634
	omeprazole

	1141177526
	esomeprazole

	1140864752
	lansoprazole

	1140929012
	pantoprazole

	1141168584
	rabeprazole sodium

	1141168822
	clarithromy tab+lansoprazole cap+amoxy cap 500/30/500mg pack

	1141190776
	gentamicin 80mg/50ml intravenous infusion

	1140853854
	gentamicin+hydrocortisone acetate 0.3%/1% ear drops

	1140873574
	gentamicin

	1140875582
	minims gentamicin 0.3% single-use eye drops

	1140882842
	hydrocortisone+gentamicin

	1141157498
	gentamicin product

	1141157396
	tobramycin product

	1141174548
	dexamethasone+tobramycin

	1140873536
	tobramycin

	1140868364
	prednisone

	1140874816
	dexamethasone

	1141167174
	tramazoline hydrochloride+dexamethasone isonicotinate

	1140911642
	tacrolimus





Supplementary Table S4. Concentration of water minerals
	Water minerals
	Mean (SD), mg/L
	Q1, mg/L
	Q2, mg/L
	Q3, mg/L
	Q4, mg/L

	Ca
	55.94(40.26)
	0-15
	15-42
	42-103
	103-140

	Mg
	4.99 (3.84)
	0-3
	3-5
	5-7
	7-36

	CaCO3
	141.97 (109.08)
	5-50
	50-82
	82-257
	257-460


Abbreviations: Q, quartiles; SD, standard deviations; 


Supplementary Table S5. Subgroup Analysis of Water Mineral Concentration (per 1-SD Increase) and Symptomatic AAA Risk, Stratified by Demographics and Major Risk Factors
	
	Ca
	Mg
	CaCO3
	Water hardness (USGS criteria-very hard water)
	Water hardness (WHO criteria-hard water)

	Subgroup 
	HRs (95%CIs)

	P interaction
	HRs (95%CIs)
	P interaction
	HRs (95%CIs)

	P interaction
	HRs (95%CIs)

	P interaction
	HRs (95%CIs)
	P interaction

	Age

	< 65 
	0.94(0.91,0.97)
	.016
	0.94(0.91,0.98)
	.10
	0.94(0.91,0.98)
	<.001
	0.89(0.82,0.97)
	.003
	0.89(0.83,0.96)
	.001

	≥65
	0.97(0.93,1.01)
	
	0.98(0.94,1.02)
	
	1.00(0.96,1.05)
	
	0.99(0.90,1.09)
	
	1.00(0.92,1.09)
	

	Gender

	Female
	0.97(0.87,1.07)
	.64
	0.98(0.88,1.08)
	.97
	0.92(0.83,1.02)
	.89
	0.89(0.70,1.14)
	.93
	0.87(0.70,1.08)
	.98

	Male
	0.95(0.90,0.99)
	
	0.97(0.92,1.02)
	
	0.93(0.89,0.98)
	
	0.85(0.76,0.96)
	
	0.87(0.79,0.97)
	

	Race
	
	
	
	

	White
	0.95(0.91,1.00)
	.67
	0.97(0.93,1.02)
	.86
	0.93(0.89,0.97)
	.49
	0.85(0.77,0.95)
	.43
	0.86(0.78,0.95)
	.22

	Non-white
	0.85(0.66,1.10)
	
	0.95(0.58,1.56)
	
	0.97(0.74,1.27)
	
	0.89(0.45,1.75)
	
	1.11(0.63,1.96)
	

	Smoke
	
	
	
	

	Never
	0.98(0.90,1.08)
	.31
	0.98(0.90,1.08)
	.44
	1.00(0.91,1.10)
	.065
	1.01(0.81,1.25)
	.048
	1.01(0.83,1.22)
	.074

	Former
	0.93(0.86,1.01)
	
	0.94(0.86,1.03)
	
	0.90(0.82,0.98)
	
	0.76(0.63,0.93)
	
	0.80(0.67,0.95)
	

	Current
	0.95(0.89,1.01)
	
	0.98(0.92,1.04)
	
	0.93(0.87,0.99)
	
	0.87(0.75,1.01)
	
	0.87(0.76,1.00)
	

	Alcohol
	
	
	
	

	Never
	0.97(0.75,1.24)
	.81
	0.91(0.69,1.20)
	.96
	1.09(0.86,1.40)
	.31
	1.240.75,2.05)
	.31
	1.24(0.70,2.19)
	.62

	Former
	0.95(0.91,0.99)
	
	0.97(0.92,1.01)
	
	0.92(0.88,0.97)
	
	0.87(0.78,0.96)
	
	0.84(0.76,0.94)
	

	Current
	0.94(0.77,1.14)
	
	1.07(0.90,1.26)
	
	0.94(0.77,1.15)
	
	0.70(0.46,1.07)
	
	0.81(0.51,1.31)
	

	Diabetes
	
	
	
	

	No diabetes
	0.95(0.90,0.99)
	.57
	0.98(0.93,1.02)
	.39
	0.93(0.89,0.97)
	.85
	0.85(0.76,0.95)
	,72
	0.86(0.78,0.950
	.54

	Diabetes
	0.99(0.85,1.14)
	
	0.90(0.76,1.07)
	
	0.94(0.81,1.08)
	
	0.92(0.65,1.28)
	
	0.95(0.70,1.28)
	

	CVD history
	
	
	
	

	No CVD history
	0.96(0.91,1.01)
	.68
	0.96(0.91,1.01)
	.32
	0.94(0.89,0.99)
	.80
	0.87(0.77,0.98)
	.72
	0.89(0.80,0.99)
	.60

	CVD history
	0.93(0.85,1.03)
	
	1.01(0.93,1.10)
	
	0.92(0.83,1.01)
	
	0.83(0.66,1.04)
	
	0.82(0.67,1.01)
	

	Total cholesterol
	
	
	
	

	<5.65 (median) mmol/L
	0.96(0.91,1.02)
	.55
	0.97(0.91,1.03)
	.92
	0.94(0.89,1.00)
	.71
	0.88(0.77,1.01)
	.69
	0.90(0.80,1.02)
	.43

	≥5.65 (median) mmol/L
	0.92(0.86,0.99)
	
	0.97(0.90,1.05)
	
	0.90(0.84,0.97)
	
	0.82(0.69,0.97)
	
	0.82(0.71,0.96)
	

	Qral Ca, Mg supplemental intake and drug history affecting the metabolism of calcium and magnesium

	No 
	0.95(0.91,1.00)
	.57
	0.97(0.93,1.02)
	.83
	0.93(0.89,0.97)
	.84
	0.85(0.77,0.95)
	.85
	0.87(0.79,0.96)
	.93

	Yes
	0.89(0.78,1.03)
	
	0.95(0.82,1.10)
	
	0.90(0.78,1.04)
	
	0.81(0.58,1.12)
	
	0.82(0.61,1.11)
	



Hazard ratios (HR) per 1-SD increase was calculated in full-adjusted model adjusting for age, sex, ethnic, systolic blood pressure, diastolic blood pressure, total cholesterol, history of diabetes, history of cardiovascular disease, healthy lifestyle score, educational attainment, employment status, the index of multiple deprivation (England), family income level and each water mineral. The median level of total cholesterol was 5.65 mmol/L. 
Abbreviations: CVD, cardiovascular disease history; AAA, abdominal aortic aneurysm


Supplementary Table S6. Associations between water minerals and incident AAA by excluding people with oral Ca, Mg supplemental intake and drug history affecting the metabolism of calcium and magnesium.
	Water minerals
	Model 1

	Model 2


	
	HRs (95%CIs)

	P value
	HRs (95% CIs)

	P value

	Ca concentration

	Ca per SD
	0.92(0.88,0.96)
	<.001
	0.95(0.91,1.00)
	.040

	Q1
	Ref
	
	Ref
	

	Q2
	1.05(0.94,1.18)
	.40
	1.05(0.94,1.18)
	.40

	Q3
	0.92(0.81,1.04)
	.17
	0.94(0.83,1.06)
	.33

	Q4
	0.77(0.67,0.88)
	<.001
	0.85(0.74,0.98)
	.022

	CaCO3 concentration

	CaCO3 per SD
	0.90(0.85,0.94)
	<.001
	0.93(0.89,0.97)
	.003

	Q1
	Ref
	
	Ref
	

	Q2
	1.00(0.89,1.13)
	.97
	1.02(0.90,1.15)
	.80

	Q3
	0.87(0.77,0.98)
	.017
	0.90(0.80,1.01)
	.080

	Q4
	0.76(0.67,0.87)
	<.001
	0.85(0.74,0.96)
	.012

	Mg concentration

	Mg per SD
	0.96(0.91,1.00)
	.062
	0.97(0.93,1.02)
	.21

	Q1
	Ref
	
	Ref
	

	Q2
	0.93(0.83,1.03)
	.18
	0.97(0.87,1.08)
	.57

	Q3
	1.05(0.91,1.22)
	.52
	1.05(0.90,1.21)
	.56

	Q4
	0.89(0.78,1.01)
	.080
	0.93(0.81,1.06)
	.28

	Water hardness (using the USGS criteria)

	Soft water (≤60mg/L)
	Ref
	
	Ref
	

	Moderately hard water (60-120mg/L)
	0.97(0.87,1.09)
	.63
	0.98(0.88,1.10)
	.73

	Hard water (120-180mg/L)
	0.71(0.55,0.91)
	.007
	0.73(0.57,0.94)
	.016

	Very hard water (>180mg/L)
	0.79(0.71,0.88)
	<.001
	0.85(0.77,0.95)
	.005

	Water hardness (using the WHO criteria)

	Soft water (<200mg/L)
	Ref
	
	Ref
	

	Hard water (≥200mg/L)
	0.81(0.73,0.89)
	<.001
	0.87(0.79,0.96)
	.004







Abbreviations: Ca, calcium; Mg, magnesium; CaCO3, calcium carbonate.


Supplementary Table S7.The association between domestic hard water and the risk of symptomatic AAA based on the second round data collection (n=16,195, case=42).

	Water minerals
	Model 1

	Model 2


	
	HRs (95%CIs)

	P value
	HRs (95% CIs)

	P value

	Ca concentration

	Ca per SD
	0.89(0.65,1.21)
	.46
	0.92(0.68,1.26)
	.62

	Q1
	Ref
	
	Ref
	

	Q2
	1.41(0.61,3.25)
	.43
	1.40(0.60,3.27)
	.43

	Q3
	1.65(0.71,3.86)
	.25
	1.82(0.77,4.29)
	.17

	Q4
	0.68(0.24,1.90)
	.46
	0.74(0.26,2.09)
	.57

	CaCO3 concentration

	CaCO3 per SD
	0.86(0.62,1.19)
	.36
	0.89(0.64,1.24)
	.49

	Q1
	Ref
	
	Ref
	

	Q2
	0.99(0.88,1.11）
	.87
	1.34(0.55,3.25)
	.51

	Q3
	0.87(0.78,0.97)
	.012
	1.32(0.55,2.56)
	.53

	Q4
	0.76(0.67,0.86)
	<.001
	0.97(0.37,2.54)
	.96

	Mg concentration

	Mg per SD
	0.86(0.60,1.23)
	.42
	0.91(0.64,1.30)
	.62

	Q1
	Ref
	
	Ref
	

	Q2
	1.56(0.77,3.16)
	.21
	1.63(0.80,3.31)
	.18

	Q3
	0.61(0.17,2.17)
	.45
	0.64(0.18,2.28)
	.49

	Q4
	0.87(0.31,2.46)
	.79
	0.99(0.35,2.85)
	.99

	Water hardness (using the USGS criteria)

	Soft water (≤60mg/L)
	Ref
	
	Ref
	

	Moderately hard water (60-120mg/L)
	2.49(0.97,6.36)
	.57
	2.63(1.02,6.74)
	.44

	Hard water (120-180mg/L)
	1.59(0.80,3.19)
	.19
	1.59(0.79,3.19)
	.19

	Very hard water (>180mg/L)
	0.49(0.16,1.46)
	.20
	0.53(0.18,1.59)
	.26

	Water hardness (using the WHO criteria)

	Soft water (<200mg/L)
	Ref
	
	Ref
	

	Hard water (≥200mg/L)
	0.39(0.12,1.27)
	.12
	0.44(0.13,1.42)
	.17





Supplementary Table S8. Associations between water minerals and incident AAA by including 357,922 participants who live in the current address for no less than 8 years.
	Water minerals
	Model 1

	Model 2


	
	HRs (95%CIs)

	P value
	HRs (95% CIs)

	P value

	Ca concentration

	Ca per SD
	0.91 (0.86, 0.96)
	[bookmark: OLE_LINK3] .001
	0.94(0.89,1.00)
	.053

	Q1
	Ref
	
	Ref
	

	Q2
	1.03(0.89,1.19)
	.68
	1.03(0.89,1.19)
	.66

	Q3
	0.89(0.76,1.04)
	.14
	0.92(0.79,1.07)
	.28

	Q4
	0.74(0.63,0.88)
	.001
	0.83(0.70,0.98)
	.031

	CaCO3 concentration

	CaCO3 per SD
	 0.87(0.82,0.92）
	<.001
	0.91(0.85,0.96)
	.001

	Q1
	Ref
	
	Ref
	

	Q2
	1.05(0.91,1.22)
	.51
	1.07(0.92,1.25)
	 .35

	Q3
	0.80(0.69,0.92)
	.002
	0.83(0.72,0.97)
	.016

	Q4
	0.73(0.62,0.85)
	<.001
	0.81(0.69,0.95)
	.011

	Mg concentration

	Mg per SD
	0.95(0.89,1.00)
	.061
	0.96(0.91,1.02)
	.20

	Q1
	Ref
	
	Ref
	

	Q2
	0.83(0.73,0.96)
	.009
	0.87(0.76,1.00)
	.043

	Q3
	1.01(0.84,1.21)
	.92
	1.00(0.83,1.20)
	.99

	Q4
	0.84(0.71,0.98)
	.032
	0.88(0.75,1.04)
	.13

	Water hardness (using the USGS criteria)

	Soft water (≤60mg/L)
	Ref
	
	Ref
	

	Moderately hard water (60-120mg/L)
	0.96(0.84,1.10)
	.58
	0.98(0.85,1.12)
	.74

	Hard water (120-180mg/L)
	0.62(0.44,0.86)
	.004
	0.64(0.46,0.89)
	.009

	Very hard water (>180mg/L)
	0.75(0.65,0.86)
	<.001
	0.82(0.71,0.93)
	.003

	Water hardness (using the WHO criteria)

	Soft water (<200mg/L)
	Ref
	
	Ref
	

	Hard water (≥200mg/L)
	0.77(0.68,0.87)
	.001
	0.83(0.73,0.94)
	.003












	


Supplementary Table S9. Fine-Grey competing risk model
	Water minerals
	SHRs (95% CIs) for continuous (per SD increase)
	P values

	Ca concentration
	0.95(0.91,0.99)
	 .025

	CaCO3 concentration
	0.93(0.89,0.97)
	 .002

	Mg concentration
	0.98(0.93,1.02)
	 .27

	Water hardness
	0.86(0.77,0.95)
	.004



Water hardness compares combined soft/moderate/hard (0–180 mg/L CaCO₃) vs. very hard (>180 mg/L) per USGS criteria.

