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Table S1 Recovery rate（µg/L）
	Metals
	Background value
	Standard concentration
	Measurement 
value
	Recovery rate（%）

	V
	0.32
	0.50
	0.81
	98.00

	Fe
	161.56
	100.00
	276.61
	115.05

	Co
	1.08
	0.50
	1.59
	102.00

	Zn
	195.01
	200.00
	386.21
	95.60

	Cu
	67.98
	50.00
	117.19
	98.42

	As
	72.54
	50.00
	115.14
	85.20

	Se
	76.81
	50.00
	128.45
	103.28

	Mo
	78.38
	100.00
	168.31
	89.93

	Cd
	0.84
	0.50
	1.39
	110.00

	Te
	97.32
	100.00
	195.71
	98.39

	Tl
	0.47
	0.50
	0.95
	96.00

	Pb
	0.78
	0.50
	1.29
	102.00





Table S2 Regression equation, Correlation coefficient, Limits of detection, Limit of quantitation and Detection rate
	Urinary metals
	Regression equation
	Correlation coefficient
	LOD (µg/L)
	LOQ (µg/L)
	Detection rate

	  V
	y=2.6226x +0.0188
	0.9997
	0.004797
	500
	83.38%

	  Fe
	y=3.0239x+13.1476
	0.9999
	2.091
	50
	82.02%

	Co
	y=5.0575x+0.0445
	1.0000
	0.00113
	50
	96.54%

	Zn
	y=1.1066x+7.6790
	0.9998
	0.8589
	500
	92.76%

	Cu
	y=1.8156x+0.7954
	1.0000
	0.01853
	500
	96.64%

	As
	y=0.6868x+0.0925
	0.9999
	0.1175
	500
	99.35%

	  Se
	y=0.0183x+0.0011
	0.9997
	0.08746
	50
	99.40%

	Mo
	y=0.0819x+0.0013
	0.9999
	0.002476
	50
	99.50%

	Cd
	y=0.0734x+0.00057
	1.0000
	0.003853
	50
	98.62%

	Te
	y=0.0074x+0.0878
	0.9997
	0.7752
	500
	87.93%

	Tl
	y=0.3155x+0.0013
	0.9999
	0.001164
	5
	98.97%

	Pb
	y=0.2410x+0.0174
	1.0000
	0.008656
	50
	88.91%


Note: LOD, limit of detection.







[image: ]
Figure S1 Correlations between urinary metals among the cross-sectional study population (n =693)
Abbreviations: V, Vanadium; Fe, Iron; Co, Cobalt; Zn, zinc; Cu, Copper; As, Arsenic; Se, Selenium; Mo, Molybdenum; Cd, Cadmium; Te, Tellurium; Tl, Thallium; Pb, Lead. 
Note: All relevant coefficients in the table P<0.05 


[image: ]Figure S2 The weights correspond to the proportion of the positive or negative partial effect of each metal mixture in the quantile g-computation model. All the study participants (n = 693). The models were adjusted for age, sex, BMI, exercise frequency, smoking status, alcohol-drinking status, and dietary habits. 


Table S3 Quantile-based g-computation of urinary metals and hypertension 
	
	Mixture OR a (95% CI)
	Weights

	Mixture OR
	0.76(0.53,1.00)
	

	    Positive direction
	1.29
	

	        Cadmium(Cd)
	
	0.502

	Zinc(Zn)
	
	0.142

	Vanadium(V)
	
	0.075

	Iron(Fe)
	
	0.075

	Molybdenum(Mo)
	
	0.054

	Tellurium(Te)
	
	0.050

	Cobalt(Co)
	
	0.041

	Lead (Pb)
	
	0.032

	Thallium(Tl)
	
	0.029

	    Negative direction
	-0.527
	

	Selenium(Se)
	
	0.687

	Copper(Cu)
	
	0.309

	Arsenic (As)
	
	0.004


Models were adjusted for age, sex, BMI, exercise frequency, smoking status, alcohol drinking status, dietary habit.
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Table S4 Urinary metal concentrations and risk of hypertension stratified by BMI
	[bookmark: _Hlk129638265]metal
	BMI≥28(n=101)
	BMI<28(n=592)

	
	OR
	SE
	Z
	P
	95% CI
	OR
	SE
	Z
	P
	95% CI

	V
	

	Q1
	1(ref.)
	1(ref.)

	Q2
	4.00
	2.73
	2.03
	0.042*
	1.05~15.25
	1.30
	0.34
	1.02
	0.306
	0.78~2.17

	Q3
	4.25
	2.80
	2.20
	0.028*
	1.17~15.45
	1.06
	0.28
	0.20
	0.838
	0.62~1.79

	Q4
	7.00
	5.00
	2.73
	0.006*
	1.73~28.33
	2.31
	0.57
	3.36
	0.001*
	1.41~3.76

	Fe
	

	Q1
	1(ref.)
	1(ref.)

	Q2
	1.67
	1.08
	0.79
	0.432
	0.47~5.96
	1.81
	0.48
	2.26
	0.024*
	1.08~3.04

	Q3
	3.43
	2.17
	1.95
	0.052
	0.99~11.85
	1.42
	0.39
	1.31
	0.192
	0.84~2.42

	Q4
	8.50
	5.96
	3.05
	0.002*
	2.15~33.62
	2.58
	0.66
	3,69
	<0.001*
	1.56~4.28

	Co
	

	Q1
	1(ref.)
	1(ref.)

	Q2
	1.5
	0.90
	0.68
	0.499
	0.46~4.86
	0.71
	0.20
	-1.23
	0.217
	0.42~1.22

	Q3
	1.69
	1.05
	0.85
	0.395
	0.50~5.68
	1.18
	0.30
	0.66
	0.512
	0.72~1.95

	Q4
	3.60
	2.19
	2.11
	0.035*
	1.09~11.86
	2.35
	0.58
	3.45
	0.001*
	1.45~3.81

	Zn
	

	Q1
	1(ref.)
	1(ref.)

	Q2
	0.44
	0.29
	-1.26
	0.209
	0.13~1.57
	1.04
	0.28
	0.13
	0.896
	0.61~1.75

	Q3
	0.98
	0.58
	-0.04
	0.970
	0.31~3.13
	1.38
	0.36
	1.25
	0.212
	0.83~2.30

	Q4
	3.67
	2.21
	2.15
	0.031*
	1.12~11.98
	2.54
	0.64
	3.69
	<0.001*
	1.55~4.17

	Cu
	

	Q1
	1(ref.)
	1(ref.)

	Q2
	0.38
	0.22
	-1.63
	0.103
	0.12~1.22
	0.54
	0.15
	-2.28
	0.023*
	0.32~0.92

	Q3
	1.17
	0.66
	0.28
	0.777
	0.39~3.56
	1.01
	0.25
	0.04
	0.969
	0.62~1.65

	Q4
	2.17
	1.28
	1.31
	0.190
	0.68~6.88
	1.46
	0.36
	1.57
	0.117
	0.91~2.35

	As
	
	
	
	
	
	
	
	
	
	

	Q1
	1(ref.)
	1(ref)

	Q2
	0.42
	0.29
	-1.24
	0.217
	0.11~1.66
	0.90
	0.24
	-0.39
	0.696
	0.54~1.50

	Q3
	3.6
	2.11
	2.19
	0.029*
	1.14~11.34
	1.12
	0.29
	0.44
	0.658
	0.68~1.85

	Q4
	4.5
	2.73
	2.48
	0.013*
	1.37~14.78
	1.68
	0.42
	2.08
	0.037*
	1.03~2.73

	Se
	
	
	
	
	
	
	
	
	
	

	Q1
	1(ref.)
	1(ref)

	Q2
	0.51
	0.31
	-1.11
	0.266
	0.15~1.68
	0.67
	0.17
	-1.55
	0.120
	0.40~1.11

	Q3
	1.3
	0.75
	0.46
	0.648
	0.42~4.01
	0.86
	0.22
	-0.60
	0.550
	-0.53~1.41

	Q4
	2.6
	1.52
	1.63
	0.103
	0.82~8.20
	1.26
	0.31
	0.94
	0.346
	0.78~2.03

	Mo
	
	
	
	
	
	
	
	
	
	

	Q1
	1(ref)
	1(ref)

	Q2
	0.68
	0.42
	-0.63
	0.530
	0.21~2.25
	0.63
	0.17
	-1.72
	0.085
	0.37~1.07

	Q3
	1.21
	0.63
	0.37
	0.714
	0.43~3.39
	1.02
	0.26
	0.09
	0.928
	0.62~1.70

	Q4
	3.18
	2.00
	1.84
	0.066
	0.93~10.92
	1.75
	0.42
	2.29
	0.022*
	1.08~2.82

	Cd
	
	
	
	
	
	
	
	
	
	

	Q1
	1(ref)
	1(ref)

	Q2
	1.13
	0.66
	0.20
	0.842
	0.35~3.57
	0.74
	0.22
	-1.01
	0.315
	0.40~1.34

	Q3
	2.25
	1.35
	1.35
	0.178
	0.69~7.32
	1.72
	0.47
	2.01
	0.044*
	1.01~2.93

	Q4
	7.5
	4.73
	3.20
	0.001*
	2.18~25.80
	5.24
	1.38
	6.28
	<0.001*
	3.13~8.80

	Te
	
	
	
	
	
	
	
	
	
	

	Q1
	1(ref)
	1(ref)

	Q2
	0.45
	0.28
	-1.31
	0.192
	0.14~1.49
	1.09
	0.28
	0.33
	0.741
	0.66~1.81

	Q3
	0.79
	0.44
	-0.43
	0.667
	0.27~2.33
	0.98
	0.26
	-0.08
	0.933
	0.58~1.65

	Q4
	3.09
	1.95
	1.78
	0.074
	0.90~10.67
	2.07
	0.51
	2.93
	0.003*
	1.27~3.35

	Tl
	
	
	
	
	
	
	
	
	
	

	Q1
	1(ref)
	1(ref)

	Q2
	0.65
	0.39
	-0.71
	0.475
	0.20~2.09
	0.98
	0.26
	-0.06
	0.952
	0.59~1.64

	Q3
	0.68
	0.40
	-0.66
	0.509
	0.21~2.13
	0.97
	0.25
	-0.12
	0.904
	0.58~1.62

	Q4
	1.96
	1.13
	1.18
	0.240
	0.40~6.05
	2.06
	0.51
	2.92
	0.004*
	1.27~3.35

	Pb
	
	
	
	
	
	
	
	
	
	

	Q1
	1(ref)
	1(ref)

	Q2
	0.55
	0.37
	-0.89
	0.373
	0.14~2.06
	1.03
	0.27
	0.13
	0.895
	0.62~1.74

	Q3
	1.56
	0.87
	0.79
	0.431
	0.52~4.67
	1.21
	0.32
	0.73
	0.468
	0.72~2.04

	Q4
	6.65
	4.46
	2.83
	0.005*
	1.79~24.73
	2.39
	0.60
	3.48
	<0.001*
	1.46~3.89


*P < 0.05









	
[bookmark: _Hlk129638365][bookmark: _GoBack][image: ]Figure S3 The screening of variables. A: The trend between lambda(λ) and the number of variables. A cross-validation method was used. B: The relationship between lambda(λ) and lasso coefficients. 1, V; 2, Fe; 3, Co; 4, Zn; 5, Cu; 6, As; 7, Se; 8, Mo; 9, Cd; 10, Te; 11, Tl; 12, Pb; 13, age; 14, sex; 15, BMI; 16, exercise frequency; 17, smoking status; 18, alcohol drinking status; 19, dietary habits.
[image: ]
[bookmark: _Hlk129638432]Figure. S4. Associations between metal quartiles and the odds of the levels of systolic blood pressure in single-metal regression models. The quartiles of metals were classified according to the metal concentrations in the urinary, with the first quartiles being the reference groups. All the models were adjusted for sex, age, body mass index (BMI), smoking status, alcohol drinking status, exercise frequency, and dietary habits. Rhombus means coefficients; horizon lines represent 95% confidence intervals; vertical dot-dash lines mean 1; p-trend, p values for trend; * indicate significance at P < 0.05.
[bookmark: _Hlk129638472][image: ]Figure. S5. Associations between metal quartiles and the odds of the levels of diastolic blood pressure in single-metal regression models. The quartiles of metals were classified according to the metal concentrations in the urinary, with the first quartiles being the reference groups. All the models were adjusted for sex, age, body mass index (BMI), smoking status, alcohol drinking status, exercise frequency, and dietary habits. Rhombus means coefficients; horizon lines represent 95% confidence intervals; vertical dot-dash lines mean 1; p-trend, p values for trend; * indicate significance at P < 0.05.
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SBP P-trend

V

<0.001*

Q1 1

Q2 1.02(-2.25,4.30)

Q3 0.78(-2.50,4.06)

Q4 6.81(3.51,10.11)

Fe

<0.001*

Q1 1

Q2 3.11(-0.18,6.40)
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<0.001*

Q1 1

Q2 0.92(-2.28,4.12)
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Q4 11.00(7.72,14.28)

Pb
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0.280

Q1

1

Q2

1.92(-0.01,3.85)

Q3

-0.41(-2.35,1.52)

Q4

1.93(-0.02,3.87)

Fe

0.296

Q1

1
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Q1 1
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Q3  0.66(-1.29,2.60)

Q4 2.68(0.71,4.65)
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