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[bookmark: OLE_LINK12]S1 Table Univariate logistic regression analysis of risk factors associated with osteoporosis
	Variables
	OR
	95% CI
	P-value

	
	
	
	

	Age, (years)
	1.09 
	1.06-1.11
	<0.001

	Gender, n (%)
	4.14
	2.37-7.26
	<0.001

	Education level, n (%)
	
	
	

	Middle school or lower
	
	Reference
	

	High school
	0.92 
	0.47-1.79
	0.800

	College or more
	0.33 
	0.24-0.45
	0.444

	Marital status, n (%)
	
	
	

	Married
	
	Reference
	

	Never married
	0.62  
	0.19-2.05
	0.433

	Other
	2.46 
	1.53-3.93
	<0.001

	PIR, n (%)
	0.80 
	0.69-0.92
	0.002

	BMI (kg/m2)
	0.86 
	0.81-0.90
	<0.001

	Drinking status, n (%)
	1.26
	0.99-1.62
	0.065

	Smoking status, n (%)
	1.23 
	0.78-1.95
	0.376

	Physical activity
	
	
	

	Sedentary
	Reference

	Insufficient
	0.76
	0.39-1.45
	0.399

	Moderate
	1.10
	0.58-2.08
	0.778

	Vigorous
	0.27
	0.12-0.65
	0.003

	Diabetes mellitus, n (%)
	1.10 
	0.70-1.75
	0.674

	Hypertension, n (%)
	1.81 
	0.35-0.89
	0.015

	Log10 Pb μg/dL
	1.81
	0.81-4.06
	0.151

	[bookmark: _Hlk135327593]Log10 Cd μg/dL
	3.83
	2.08-7.02
	<0.001

	Log10 Hg μg/dL
	1.18 
	0.71-1.98
	0.517

	Log10 Se μg/dL
	0.00  
	0.00-0.02
	<0.001

	Log10 Mn μg/dL
	2.38
	0.52-10.92
	0.264


BMI, body mass index; PIR, family poverty income ratio; Pb, lead; Cd, cadmium; Hg, mercury; Se, selenium; Mn, manganese.


S2 Table The joint effect of heavy metals mixtures on the risk of osteoporosis in WQS model
	Outcome
	OR
	95% CI
	P-value

	Positive

	Crude model
	1.04
	1.02-1.02
	0.000

	Model I
	1.03
	1.01, 1.05
	0.005

	Negative

	Crude model
	0.98
	-0.03, 0.00
	0.098

	Model I
	0.98
	0.96, 1.0
	0.061


WQS, weighted quantile sum; OR, odds ratio; CI, confidence interval; Crude model adjusted for none, while Model I adjusted for all covariates.


[bookmark: OLE_LINK176]S3 Table PIPs of each heavy metal for the risk of osteoporosis in BKMR model
	
	PIP

	log10 Pb
	0.40

	log10 Cd
	1.00

	log10 Hg
	0.00

	log10 Se
	0.86

	log10 Mn
	0.84


[bookmark: OLE_LINK181]This model adjusted for all covariates. PIP, posterior inclusion probability; BKMR, Bayesian kernel machine regression; Pb, lead; Cd, cadmium; Hg, mercury; Se, selenium; Mn, manganese.


S4 Table Association between Cd exposure and inflammation and oxidative stress
	Inflammation and oxidative 
stress markers
	Model I
	
	Model II

	
	β (95% CI)
	P-value
	
	β (95% CI)
	P-value

	White blood cell
	0.63(0.24,1.02)
	0.002
	
	0.72(0.31,1.13)
	<.001

	Alkaline phosphatase
	4.58(2.17,6.99)
	<.001
	
	2.62(0.25,4.98)
	0.030

	Bilirubin
	-0.06(-0.11,-0.01)
	0.020
	
	-0.09(-0.14,-0.04)
	0.001

	Gamma glutamyl transferase
	9.32(-0.67,19.31)
	0.068
	
	3.92(-6.47,14.31)
	0.460


Model I adjusted for all covariates. Model II adjusted for all covariates and other heavy metals. Cd, manganese; OR, odds ratio; CI, confidence interval.


S5 table The effects of inflammation and oxidative stress biomarkers on the risk of osteoporosis.
	Inflammation and oxidative stress markers
	Model I
	
	Model II

	
	OR (95% CI)
	P-value
	
	OR (95% CI)
	P-value

	White blood cell
	1.00(0.90, 1.11)
	0.990
	
	1.00(0.91, 1.11)
	0.944

	Alkaline phosphatase
	1.01(1.01, 1.02)
	0.015
	
	1.01(1.01, 1.02)
	0.013

	Bilirubin
	0.31(0.11, 0.82)
	0.019
	
	0.35(0.13, 0.90)
	0.030

	Gamma glutamyl transferase
	1.00(0.99, 1.00)
	0.325
	
	1.00(0.99, 1.00)
	0.331


[bookmark: _GoBack]Model I adjusted for all covariates. Model II adjusted for all covariates and other heavy metals. OR, odds ratio; CI, confidence interval.



Supplementary Figures

[image: Supplementary Figure 1]
S1 Fig Flowchart of participants included in this study. NHANES, National Health and Nutrition Examination Survey; BMD, bone mineral density; BMI, body mass index; PIR, family poverty income ratio; GGT, gamma glutamyl transferase.








[image: Supplementary Figure 2]
S2 Fig Pearson correlations among the five heavy metals. Pb, lead; Cd, cadmium; Hg, mercury; Se, selenium; Mn, manganese.
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