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Figure S1. Correlations between urinary metals among the study population (n = 3451).


Table S1 the lower limit of detection of urinary metals
	Urinary metals (μg/L)
	Limit of detection (LOD)
	N (%) of below LOD

	Barium
	0.060
	14(0.41)

	Cadmium
	0.036
	236(6.83)

	Cobalt
	0.023
	4(0.12)

	Cesium
	0.086
	1(0.03)

	Molybdenum
	0.800
	0(0.00)

	Lead
	0.030
	21(0.61)

	Antimony
	0.022
	804(23.30)

	Stannum
	0.090
	284(8.23)

	Strontium
	2.340
	0(0.00)

	Thallium
	0.018
	21(0.61)

	Tungsten
	0.018
	628(18.20)

	Uranium
	0.002
	642(18.60)

	Manganese
	0.130
	2463(71.37)





Table S2 Overall weighted median levels of urinary metals (Sr, Tl, Tu, Ur) in NHANES 2013-2016.
	
	Sr (μg/L)
	Tl (μg/L)
	Tu (μg/L)
	Ur (μg/L)

	
	Median(IQR)
	Median(IQR)
	Median(IQR)
	Median(IQR)

	Overall
	92.42(49.58,151.98)
	0.15(0.09,0.25)
	0.05(0.02,0.11)
	0.005(0.002,0.010)

	Age, year
	
	
	
	

	20-39
	94.37(48.87,161.59)
	0.16(0.09,0.27)
	0.07(0.03,0.13)
	0.005(0.002,0.010)

	40-59
	96.23(48.65,154.84)
	0.16(0.08,0.26)
	0.05(0.02,0.10)
	0.004(0.002,0.010)

	≥60
	82.15(51.44,137.14)
	0.14(0.08,0.21)
	0.05(0.02,0.10)
	0.005(0.003,0.010)

	p-value
	0.042
	<0.001
	<0.001
	0.203

	Sex
	
	
	
	

	Male
	99.98(58.04,167.82)
	0.17(0.09,0.26)
	0.06(0.03,0.12)
	0.005(0.003,0.010)

	Female
	81.04(44.23,142.99)
	0.14(0.08,0.23)
	0.05(0.02,0.10)
	0.004(0.002,0.010)

	p-value
	<0.001
	<0.001
	<0.001
	0.010

	Race
	
	
	
	

	Mexican American
	98.10(51.63,167.98)
	0.16(0.09,0.26)
	0.06(0.03,0.12)
	0.006(0.003,0.013)

	Other Hispanic
	99.98(51.09,163.78)
	0.16(0.10,0.25)
	0.05(0.02,0.11)
	0.005(0.002,0.009)

	Non-Hispanic White 
	91.92(48.87,150.66)
	0.14(0.08,0.23)
	0.05(0.02,0.10)
	0.004(0.002,0.010)

	Non-Hispanic Black
	85.40(48.76,139.48)
	0.19(0.12,0.28)
	0.08(0.04,0.14)
	0.005(0.003,0.009)

	Non-Hispanic Asian
	96.93(52.99,161.75)
	0.17(0.10,0.30)
	0.04(0.02,0.09)
	0.004(0.001,0.008)

	Other Race
	94.82(52.94,173.92)
	0.17(0.08,0.28)
	0.04(0.02,0.14)
	0.004(0.002,0.011)

	p-value
	0.042
	<0.001
	<0.001
	<0.001

	BMI, kg/m2
	
	
	
	

	<25 
	85.60(44.59,145.20)
	0.14(0.08,0.23)
	0.05(0.01,0.09)
	0.004(0.001,0.009)

	25 to 30
	92.07(50.98,151.09)
	0.15(0.08,0.24)
	0.05(0.02,0.11)
	0.005(0.002,0.010)

	≥30
	98.92(52.62,157.74)
	0.17(0.10,0.26)
	0.07(0.03,0.12)
	0.005(0.003,0.011)

	p-value
	0.087
	<0.001
	<0.001
	<0.001

	Education
	
	
	
	

	Less than 9th grade 
	83.30(49.61,151.75)
	0.14(0.08,0.24)
	0.06(0.02,0.10)
	0.005(0.003,0.009)

	9-11th grade
	102.99(60.55,160.71)
	0.16(0.10,0.24)
	0.07(0.03,0.14)
	0.006(0.003,0.012)

	High school education or higher
	92.07(48.77,151.70)
	0.15(0.08,0.25)
	0.05(0.02,0.11)
	0.005(0.002,0.010)

	p-value
	0.057
	0.420
	0.030
	0.009

	Smoking
	
	
	
	

	Never
	87.86(46.04,144.32)
	0.15(0.08,0.25)
	0.05(0.02,0.11)
	0.004(0.002,0.009)

	Former 
	96.50(53,86,161.30)
	0.16(0.09,0.25)
	0.06(0.02,0.10)
	0.005(0.002,0.010)

	Current
	97.91(55.33,171.25)
	0.15(0.09,0.25)
	0.07(0.03,0.13)
	0.006(0.003,0.012)

	p-value
	0.014
	0.220
	0.025
	<0.001

	Drinking
	
	
	
	

	No
	90.81(48.92,145.23)
	0.14(0.08,0.24)
	0.06(0.02,0.12)
	0.005(0.003,0.010)

	Yes
	92.93(49.58,152.60)
	0.16(0.09,0.25)
	0.05(0.02,0.11)
	0.004(0.002,0.010)

	p-value
	0.420
	0.110
	0.370
	0.140

	FIPR
	
	
	
	

	<1.3
	86.28(50.22,151.80)
	0.14(0.08,0.23)
	0.06(0.02,0.13)
	0.006(0.003,0.011)

	1.3 to 3.5
	98.52(52.86,158.39)
	0.16(0.09,0.25)
	0.06(0.02,0.12)
	0.005(0.003,0.011)

	>3.5
	88.14(47.19,147.64)
	0.15(0.08,0.25)
	0.05(0.02,0.10)
	0.004(0.001,0.009)

	p-value
	0.150
	0.180
	0.012
	0.002

	Survey year
	
	
	
	

	2013-2014
	85.48(47.19,144.07)
	0.15(0.08,0.24)
	0.05(0.02,0.11)
	0.005(0.002,0.010)

	2015-2016
	97.51(52.73,159.84)
	0.16(0.09,0.25)
	0.06(0.03,0.11)
	0.005(0.002,0.010)

	p-value
	0.015
	0.140
	0.079
	0.800


BMI: body mass index, FIPR: the family income-to-poverty ratio.


Table S3 Multivariable adjusted associations between urine metals and inflammatory marker in NHANES 2013-2016a.
	Urinary metal 
concentration(μg/L)
	PLT
	
	MPV
	
	PLR
	
	MPVP
	
	WBC
	
	NLR
	

	
	β(95%CI)
	p-trend
	β(95%CI)
	p-trend
	β(95%CI)
	p-trend
	β(95%CI)
	p-trend
	β(95%CI)
	p-trend
	β(95%CI)
	p-trend

	Ba
	
	0.163 
	
	0.026 
	
	0.565 
	
	0.049 
	
	0.384 
	
	0.737 

	Q1(≤0.53)
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	

	Q2(0.53-1.10)
	-0.012(-0.049,0.024)
	
	-0.006(-0.021,0.009)
	
	0.002(-0.053,0.057)
	
	0.006(-0.039,0.051)
	
	-0.005(-0.043,0.033)
	
	0.017(-0.038,0.073)
	

	Q3(1.10-2.14)
	0.014(-0.018,0.047)
	
	-0.023(-0.042,-0.003)
	
	0.011(-0.048,0.069)
	
	-0.037(-0.082,0.008)
	
	0.019(-0.015,0.052)
	
	0.022(-0.040,0.085)
	

	Q4(＞2.14）
	0.014(-0.017,0.045)
	
	-0.014(-0.029,0.002)
	
	0.011(-0.038,0.061)
	
	-0.067(-0.058,0.012)
	
	0.011(-0.031,0.052)
	
	0.009(-0.059,0.077)
	

	Cd
	
	0.240 
	
	0.051 
	
	<0.001
	
	0.123 
	
	0.005 
	
	0.016 

	Q1(≤0.07)
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	

	Q2(0.07-0.17)
	0.005(-0.038,0.048)
	
	-0.017(-0.033,-0.002)
	
	0.100(0.038,0.161)
	
	-0.022(-0.073,0.028)
	
	-0.077(-0.125,-0.029)
	
	0.019(-0.050,0.087)
	

	Q3(0.17-0.34)
	0.027(-0.016,0.070)
	
	-0.018(-0.036,-0.001)
	
	0.123(0.068,0.177)
	
	-0.045(-0.096,0.005)
	
	-0.073(-0.120,-0.025)
	
	0.028(-0.040,0.095)
	

	Q4(>0.34)
	0.031(-0.034,0.097)
	
	-0.023(-0.048,0.001)
	
	0.187(0.115,0.259)
	
	-0.054(-0.136,0.027)
	
	-0.088(-0.140,-0.036)
	
	0.094(0.023,0.164)
	

	Co
	
	0.646 
	
	0.972 
	
	0.802 
	
	0.674 
	
	0.104 
	
	0.025 

	Q1(≤0.22)
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	

	Q2(0.22-0.39)
	0.002(-0.036,0.041)
	
	-0.012(-0.028,0.005)
	
	0.027(-0.026,0.081)
	
	-0.014(-0.061,0.033)
	
	-0.008(-0.047,0.030)
	
	0.024(-0.032,0.081)
	

	Q3(0.39-0.64)
	-0.001(-0.037,0.035)
	
	-0.001(-0.017,0.014)
	
	0.013(-0.036,0.062)
	
	-0.001(-0.037,0.035)
	
	0.009(-0.031,0.049)
	
	0.034(-0.024,0.092)
	

	Q4(>0.64)
	-0.010(-0.054,0.034)
	
	-0.001(-0.018,0.016)
	
	0.009(-0.065,0.084)
	
	-0.009(-0.042,0.060)
	
	0.039(-0.009,0.087)
	
	0.081(0.016,0.146)
	

	Cs
	
	0.524 
	
	0.540 
	
	0.739 
	
	0.447 
	
	0.266 
	
	0.769 

	Q1(≤2.50)
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	

	Q2(2.50-4.10)
	-0.015(-0.044,0.015)
	
	0.004(-0.014,0.022)
	
	0.005(-0.045,0.056)
	
	0.019(-0.021,0.059)
	
	-0.013(-0.053,0.027)
	
	0.013(-0.038,0.063)
	

	Q3(4.10-6.41)
	-0.010(-0.044,0.025)
	
	0.002(-0.017,0.021)
	
	0.039(-0.021,0.099)
	
	0.011(-0.034,0.057)
	
	-0.036(-0.086,0.013)
	
	0.019(-0.036,0.075)
	

	Q4(>6.41)
	-0.015(-0.066,0.036)
	
	0.008(-0.018,0.035)
	
	-0.005(-0.055,0.045)
	
	0.023(-0.040,0.087)
	
	-0.024(-0.084,0.036)
	
	-0.016(-0.086,0.053)
	

	Mo
	
	0.698 
	
	0.656 
	
	0.374 
	
	0.633 
	
	0.423 
	
	0.989 

	Q1(≤16.53)
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	

	Q2(16.53-33.70)
	-0.001(-0.033,0.031)
	
	0.002(-0.010,0.015)
	
	0.029(-0.025,0.084)
	
	0.003(-0.034,0.040)
	
	-0.014(-0.054,0.025)
	
	0.019(-0.043,0.082)
	

	Q3(33.70-61.20)
	0.008(-0.026,0.042)
	
	-0.004(-0.024,0.017)
	
	0.038(-0.023,0.100)
	
	-0.012(-0.059,0.036)
	
	-0.047(-0.084,-0.011)
	
	-0.028(-0.097,0.042)
	

	Q4(>61.20)
	0.008(-0.041,0.054)
	
	-0.004(-0.026,0.018)
	
	0.021(-0.042,0.083)
	
	-0.010(-0.069,0.049)
	
	-0.028(-0.047,0.042)
	
	0.013(-0.051,0.077)
	

	Pb
	
	0.499 
	
	0.013 
	
	0.544 
	
	0.109 
	
	0.757 
	
	0.992 

	Q1(≤0.16)
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	

	Q2(0.16-0.31)
	0.006(-0.025,0.037)
	
	-0.019(-0.034,-0.005)
	
	0.013(-0.025,0.052)
	
	-0.025(-0.059,0.009)
	
	-0.009(-0.044,0.026)
	
	-0.002(-0.047,0.042)
	

	Q3(0.31-0.55)
	0.003(-0.023,0.028)
	
	-0.018(-0.040,0.003)
	
	0.027(-0.025,0.079)
	
	-0.021(-0.058,0.017)
	
	-0.023(-0.069,0.022)
	
	0.005(-0.055,0.065)
	

	Q4(>0.55)
	0.014(-0.027,0.055)
	
	-0.025(-0.043,-0.008)
	
	0.013(-0.044,0.069)
	
	-0.039(-0.088,0.010)
	
	-0.022(-0.044,0.040）
	
	-0.002(-0.046,0.041)
	

	Sb
	
	0.757 
	
	0.814 
	
	0.789 
	
	0.752 
	
	0.432 
	
	0.331 

	Q1(≤0.02)
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	

	Q2(0.02-0.04)
	0.020(-0.016,0.055)
	
	-0.019(-0.035,-0.004)
	
	0.012(-0.034,0.058)
	
	-0.039(-0.083,0.005)
	
	0.016(-0.026,0.057)
	
	0.008(-0.040,0.057)
	

	Q3(0.04-0.07)
	0.022(-0.018,0.063)
	
	-0.013(-0.030,0.004)
	
	0.027(-0.007,0.062)
	
	-0.035(-0.086,0.015)
	
	0.018(-0.031,0.066)
	
	0.033(-0.023,0.089)
	

	Q4(>0.07)
	0.007(-0.043,0.057)
	
	-0.004(-0.024,0.016)
	
	0.002(-0.048,0.053)
	
	-0.011(-0.075,0.053)
	
	0.021(-0.035,0.077)
	
	0.025(-0.041,0.092)
	

	Sn
	
	0.757 
	
	0.841 
	
	0.276 
	
	0.742 
	
	0.227 
	
	0.060 

	Q1(≤0.18)
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	

	Q2(0.18-0.39)
	0.028(-0.005,0.061)
	
	0.001(-0.019,0.020)
	
	0.028(-0.017,0.074)
	
	-0.027(-0.072,0.019)
	
	0.012(-0.030,0.054)
	
	0.021(-0.031,0.073)
	

	Q3(0.39-0.89)
	0.008(-0.031,0.048)
	
	0.002(-0.018,0.022)
	
	0.047(-0.004,0.098)
	
	-0.007(-0.058,0.045)
	
	-0.004(-0.050,0.042)
	
	0.045(-0.022,0.113)
	

	Q4(>0.89)
	0.014(-0.032,0.060)
	
	-0.002(-0.024,0.020)
	
	0.033(-0.029,0.095)
	
	-0.016(-0.074,0.042)
	
	0.027(-0.015,0.070)
	
	0.064(-0.008,0.135)
	

	Sr
	
	0.221 
	
	0.160 
	
	0.860 
	
	0.077 
	
	0.187 
	
	0.607 

	Q1(≤49.58)
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	

	Q2(49.58-92.42)
	0.020(-0.006,0.046)
	
	-0.009(-0.022,0.004)
	
	0.019(-0.026,0.064)
	
	-0.029(-0.062,0.004)
	
	-0.010(-0.047,0.027)
	
	-0.007(-0.066,0.053)
	

	Q3(92.42-151.98)
	0.016(-0.020,0.052)
	
	0.001(-0.013,0.014)
	
	0.017(-0.039,0.072)
	
	-0.015(-0.054,0.024)
	
	0.004(-0.036,0.045)
	
	0.013(-0.048,0.074)
	

	Q4(>151.98)
	0.019(-0.012,0.050)
	
	-0.012(-0.026,0.003)
	
	-0.010(-0.064,0.045)
	
	-0.031(-0.065,0.003)
	
	0.033(-0.015,0.082)
	
	0.014(-0.058.0.086)
	

	Tl
	
	0.404 
	
	0.965 
	
	0.228 
	
	0.535 
	
	0.030 
	
	0.977 

	Q1(≤0.09)
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	

	Q2(0.09-0.15)
	-0.021(-0.045,0.002)
	
	0.003(-0.013,0.019)
	
	0.023(-0.016,0.062)
	
	0.024(-0.009,0.057)
	
	-0.021(-0.052,0.010)
	
	0.037(-0.004,0.078)
	

	Q3(0.25-0.25)
	-0.015(-0.051,0.021)
	
	0.007(-0.017,0.030)
	
	0.013(-0.044,0.071)
	
	0.022(-0.029,0.072)
	
	-0.022(-0.069,0.026)
	
	0.013(-0.046,0.072)
	

	Q4(>0.25)
	-0.016(-0.058,0.026)
	
	-0.003(-0.025,0.020)
	
	0.038(-0.021,0.098)
	
	0.013(-0.040,0.066)
	
	-0.057(-0.103,-0.011)
	
	-0.001(-0.065,0.063)
	

	Tu
	
	0.630 
	
	0.303 
	
	0.657 
	
	0.415 
	
	0.063 
	
	0.161 

	Q1(≤0.02)
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	

	Q2(0.02-0.05)
	0.022(-0.018,0.061)
	
	-0.005(-0.022,0.011)
	
	0.039(-0.014,0.092)
	
	-0.027(-0.073,0.019)
	
	0.022(-0.019,0.064)
	
	0.057(-0.012,0.126)
	

	Q3(0.05-0.11)
	0.021(-0.013,0.054)
	
	-0.012(-0.029,0.005)
	
	0.010(-0.044,0.065)
	
	-0.032(-0.070,0.006)
	
	0.037(-0.003,0.076)
	
	0.035(-0.037,0.108)
	

	Q4(>0.11)
	0.009(-0.042,0.061）
	
	-0.006(-0.025,0.012)
	
	0.017(-0.035,0.068)
	
	-0.016(-0.072,0.040)
	
	0.040(-0.009,0.088)
	
	0.056(-0.015,0.126)
	

	Ur
	
	0.192 
	
	0.090 
	
	0.234 
	
	0.107 
	
	0.081 
	
	0.114 

	Q1(≤0.002)
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	
	0.00(ref.)
	

	Q2(0.002-0.005)
	0.035(-0.003,0.074)
	
	-0.016(-0.034,0.002)
	
	0.044(0.006,0.082)
	
	-0.051(-0.101,-0.001)
	
	-0.003(-0.0447,0.037)
	
	0.010(-0.047,0.068)
	

	Q3(0.005-0.010)
	0.033(-0.008,0.075)
	
	-0.009(-0.023,0.005)
	
	0.053(-0.002,0.108)
	
	-0.042(-0.091,0.006)
	
	0.021(-0.028,0.071)
	
	0.056(-0.027,0.140)
	

	Q4(>0.010)
	0.028(-0.011,0.067)
	
	-0.016(-0.032,0.001)
	
	0.038(-0.021,0.098)
	
	-0.044(-0.091,0.004)
	
	0.035(-0.011,0.080)
	
	0.065(-0.025,0.155)
	


[bookmark: _Hlk119785731]a Models adjusted for age, sex, race, education level, FIPR, BMI, smoking, alcohol consumption, urine creatinine, and survey period. PLT: platelet count, MPV: mean platelet volume, PLR: platelet count to lymphocyte count ratio, MPVP: platelet volume to platelet count, WBC: white blood cell, NLR: neutrophil to lymphocyte ratio, BMI: body mass index, FIPR: the family income-to-poverty ratio.
Q1: Quartile 1; Q2: Quartile 2; Q3: Quartile 3; Q4: Quartile 4.


[bookmark: _Hlk119783579]
[bookmark: _Hlk119784805]Table S4 Association of metal mixtures with inflammatory markers assessed with quantile g-calculations.
	Inflammatory markers
	β(95%CI)
	p-value

	PLT
	0.012(-0.007,0.030)
	0.219

	MPV
	-0.009(-0.017,-0.001)
	0.026

	PLR
	0.034(0.008,0.060)
	0.011

	MPVP
	-0.021(-0.045,0.003)
	0.080

	WBC
	0.004(-0.016,0.024)
	0.705

	NLR
	0.037(0.005,0.069)
	0.027
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