Supplemental material


Table of Contents
Table S1 Distribution of the creatinine-corrected urinary PAHs and metals in NHANES 2011–2012 (n=1,123).
Table S2 Posterior inclusion probabilities for conditional inclusion into lung function using Bayesian kernel machine regression model.
Table S3 Association between single exposure and WBC.
Figure S1 The flowchart of study design. 
Figure S2 Pearson correlations between urinary concentrations of 10 PAH metabolites and 11 metals.
[bookmark: _Hlk129119453]Figure S3 Univariate exposure-response functions and 95% CI for each urinary PAHs and metals with the other metabolites fixed at the median level.
Figure S4 The single-exposure effect (estimates and 95% CI) for urinary PAHs and metals and lung function.
Figure S5 Single chemical interaction summary for urinary PAHs and metals on FVC, FEV1, FEV1/FVC, PEF, FEF25-75%.
Figure S6 Weight of each PAHs and metals in the association with FVC, FEV1, FEV1/FVC, PEF, and FEF25-75% by quantile-based g-computation regression.



	Table S1 Distribution of urinary PAHs and metals in NHANES 2011–2012 (n=1,123).

	Chemicals
	[bookmark: _Hlk137024087]Detection rate
	GM
	LOD (ng/L)
	Percentiles

	
	
	
	
	5th
	25th
	50th
	75th
	95th

	Urinary PAHs (ng/mmol creatinine)

	1-OHNa
	99.92%
	230.56
	44
	38.67
	74.71
	185.76
	591.20
	2,411.46

	2-OHNa
	100.00%
	551.11
	42
	134.00
	262.68
	524.37
	1,129.68
	2,660.82

	3-OHFlu
	98.07%
	12.77
	10
	2.74
	5.31
	8.91
	26.04
	136.26

	2-OHFlu
	100.00%
	32.66
	10
	9.43
	14.66
	24.03
	55.97
	259.87

	3-OHPh
	96.71%
	8.39
	10
	2.50
	4.62
	7.38
	14.33
	39.96

	1-OHPh
	99.88%
	17.03
	10
	5.86
	10.16
	15.74
	26.56
	61.40

	2-OHPh
	97.51%
	8.58
	10
	2.89
	5.09
	7.71
	13.45
	33.18

	[bookmark: OLE_LINK1]1-OHP
	98.83%
	14.33
	10
	3.82
	8.03
	12.76
	24.20
	74.76

	9-OHFlu
	99.92%
	34.39
	10
	9.11
	17.97
	30.97
	61.43
	170.31

	4-OHPh
	76.48%
	2.77
	10
	0.75
	1.54
	2.51
	4.46
	13.26

	[bookmark: _Hlk137112236]Urinary metals (ng/mmol creatinine)

	Ba
	99.28%
	147.86
	100
	33.69
	85.56
	152.76
	251.01
	634.34

	Cd
	77.60%
	22.82
	56
	5.12
	12.61
	22.15
	41.64
	99.79

	Co
	99.36%
	37.56
	48
	15.00
	23.70
	35.39
	54.01
	124.76

	Cs
	100.00%
	495.31
	120
	213.68
	349.53
	487.02
	703.55
	1,155.51

	Mo
	100.00%
	[bookmark: _Hlk137112223]4,239.03
	80
	1,554.21
	2,854.43
	4,264.60
	6,267.63
	1,1781.25

	Mn
	69.13%
	15.55
	990
	3.98
	9.08
	15.14
	26.61
	61.69

	Pb
	96.01%
	46.00
	80
	14.14
	28.83
	45.35
	73.83
	164.86

	Sb
	86.10%
	6.55
	41
	2.26
	3.95
	6.33
	10.07
	24.36

	Tl
	99.44%
	19.17
	20
	8.29
	13.43
	18.92
	26.45
	49.59

	W
	86.47%
	8.21
	26
	2.54
	4.74
	7.79
	13.49
	37.54

	U
	73.84%
	0.73
	3.3
	0.22
	0.41
	0.69
	1.15
	3.22

	Abbreviations: PAHs, polycyclic aromatic hydrocarbons; GM, geometric mean; LOD, limits of detection. 





	Table S2 Posterior inclusion probabilities for conditional inclusion into lung function using Bayesian kernel machine regression model.

	Chemicals (ng/mmol creatinine)
	PIPs 

	
	FVC
	FEV1
	FEV1/FVC
	PEF
	FEF25-75%

	1-OHNa
	0.043
	0.425
	0.0003
	0.217
	0.073

	2-OHNa
	0.024
	0.369
	0.002
	0.240
	0.082

	[bookmark: _Hlk137193987]3-OHFlu
	0.041
	0.468
	0.947
	0.336
	0.813

	[bookmark: _Hlk137193826]2-OHFlu
	0.140
	0.794
	0.076
	0.963
	0.273

	3-OHPh
	0.077
	0.469
	0.066
	0.273
	0.149

	[bookmark: _Hlk137193810]1-OHPh
	0.854
	0.975
	0.035
	0.903
	0.293

	2-OHPh
	0.835
	0.783
	0.025
	0.322
	0.093

	[bookmark: _Hlk137194368]1-OHP
	0.054
	0.461
	0.098
	0.320
	0.286

	9-OHFlu
	0.134
	0.593
	0.004
	0.368
	0.074

	[bookmark: _Hlk137194172]4-OHPh
	0.097
	0.500
	0.002
	0.338
	0.080

	Ba
	0.036
	0.349
	0.005
	0.415
	0.106

	[bookmark: _Hlk137193974]Cd
	0.058
	0.687
	0.987
	0.350
	0.590

	Co
	0.100
	0.437
	0.004
	0.299
	0.081

	Cs
	0.948
	0.856
	0.010
	0.398
	0.170

	Mo
	0.092
	0.418
	0.012
	0.273
	0.096

	Mn
	0.067
	0.427
	0.007
	0.283
	0.153

	Pb
	0.049
	0.485
	0.007
	0.347
	0.095

	Sb
	0.031
	0.319
	0.004
	0.282
	0.194

	[bookmark: _Hlk137194130]Tl
	0.176
	0.661
	0.012
	0.585
	0.075

	W
	0.058
	0.382
	0.003
	0.354
	0.088

	U
	0.103
	0.338
	0.001
	0.289
	0.072

	Notes: Model was adjusted for gender, age, race, height, PIR, smoking status and drinking status.




	Table S3 Association between single exposure and WBC.

	Chemicals
	WBC
	

	
	β (95% CI)
	P

	PAHs
	
	

	1-OHNa
	0.33 (-0.16, 0.81)
	0.174

	2-OHNa
	0.99 (0.38, 1.60)
	0.003

	3-OHFlu 
	0.53 (0.08, 0.99)
	0.025

	2-OHFlu 
	0.85 (0.37, 1.33)
	0.002

	3-OHPh 
	0.49 (-0.13, 1.12)
	0.114

	1-OHPh 
	0.26 (-0.30, 0.82)
	0.348

	2-OHPh 
	0.70 (-0.05, 1.46)
	0.066

	1-OHP 
	0.52 ( -0.12, 1.15)
	0.107

	9-OHFlu 
	0.57 ( -0.01, 1.15)
	0.054

	4-OHPh 
	0.49 (-0.09, 1.08)
	0.091

	∑OHNa 
	0.88 (0.15, 1.61)
	0.022

	∑OHFlu 
	0.76 (0.18, 1.33)
	0.013

	∑OHPh 
	0.48 (-0.20, 1.16)
	0.157

	∑PAH
	0.93 (0.16, 1.69)
	0.021

	Metals
	
	

	Ba
	-0.02 (-0.37, 0.33)
	0.913

	Cd
	0.05 (-0.41, 0.50)
	0.825

	Co
	0.76 (0.12, 1.40)
	0.020

	Cs
	-0.29 (-0.98, 0.40)
	0.382

	Mo
	-0.19 (-0.79, 0.41)
	0.511

	Mn
	-0.24 (-0.72, 0.25)
	0.319

	Pb
	-0.13 (-0.77, 0.52)
	0.683

	Sb
	0.24 (-0.25, 0.73)
	0.319

	Tl
	-0.58 (-1.40, 0.24)
	0.152

	W
	0.28 (-0.15, 0.72)
	0.189

	U
	0.05 (-0.28, 0.39)
	0.745

	Notes: Model was adjusted for gender, age, race, height, PIR, smoking status and drinking status.
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Figure S1 The flowchart of study design.
Abbreviations: family poverty-income ratio, PIR; polycyclic aromatic hydrocarbons, PAH. 
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Figure S2 Pearson correlations between urinary concentrations of 10 PAH metabolites and 11 metals.
Note: All the correlations were statistically significant (all P <0.001).
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Figure S3 Univariate exposure-response functions and 95% CI for each urinary PAHs and metals with the other metabolites fixed at the median level.
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Figure S4 The single-exposure effect (estimates and 95% CI) for urinary PAHs and metals and lung function.
[image: ]
Figure S5 Single Variable Interaction Summaries for urinary PAHs and metals on FVC, FEV1, FEV1/FVC, PEF, FEF25-75%.
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Figure S6 Weight of each PAHs and metals in the association with FVC, FEV1, FEV1/FVC, PEF, and FEF25-75% by quantile-based g-computation regression.
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