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	[bookmark: _GoBack]Supplementary Table 1 Prevalence of tobacco smoke exposure by survey cycles in participants aged ≥3 years in NHANES 2001-2014.

	NHANES cycle
	Total participants
	Active smokers
	Passive smokers

	2001-2002
	7017
	1286 (18.33%)
	598 (8.52%)

	2003-2004
	7291
	1355 (18.58%)
	678 (9.30%)

	2005-2006
	7343
	1326 (18.06%)
	566 (7.71%)

	2007-2008
	6160
	1206 (19.58%)
	485 (7.87%)

	2009-2010
	7434
	1428 (19.21%)
	442 (5.95%)

	2011-2012
	6726
	1154 (17.16%)
	389 (5.78%)

	2013-2014
	7367
	1347 (18.28%)
	473 (6.42%)

	Note: Active smoking indicates participants had a serum cotinine level >10 ng/mL, and 1–10 ng/mL for passive smoking.



Supplementary Table 2 Association between continuous serum cotinine and 25(OH)D by age-gender groups in NHANES 2001-2014.
	Age
	Gender
	Crude model
	
	Adjusted model a

	
	
	β (95% CI)
	
	β (95% CI)

	3-11 years
	All
	-0.002 (-0.006, 0.001)
	
	0.007 (0.003, 0.010)

	
	Female
	-0.002 (-0.007, 0.003)
	
	0.008 (0.003, 0.014)

	
	Male
	-0.003 (-0.007, 0.002)
	
	0.005 (0.000, 0.010)

	12-19 years
	All
	-0.003 (-0.006, -0.001)
	
	0.006 (0.003, 0.008)

	
	Female
	-0.004 (-0.008, 0.001)
	
	0.004 (-0.001, 0.008)

	
	Male
	-0.006 (-0.010, -0.003)
	
	0.005 (0.002, 0.008)

	20-59 years
	All
	-0.007 (-0.009, -0.006)
	
	-0.007 (-0.008, -0.005)

	
	Female
	-0.011 (-0.013, -0.009)
	
	-0.011 (-0.013, -0.008)

	
	Male
	-0.004 (-0.006, -0.002)
	
	-0.003 (-0.004, -0.001)

	≥60 years
	All
	-0.022 (-0.025, -0.020)
	
	-0.013 (-0.016, -0.011)

	
	Female
	-0.029 (-0.033, -0.025)
	
	-0.020 (-0.024, -0.016)

	
	Male
	-0.017 (-0.020, -0.014)
	
	-0.009 (-0.012, -0.006)


a Estimates were adjusted for age (continuous), ethnicity/race (categorical), PIR (continuous), BMI (categorical), alcohol use (dichotomous; ≥12 years), vigorous activity (dichotomous; ≥12 years), moderate activity (dichotomous; ≥12 years), kidney health condition (dichotomous; ≥20 years), and NHANES cycle (categorical). Gender was also adjusted for total population, and oral use of contraceptives (dichotomous) was additionally adjusted for females aged ≥12 years.
Supplementary Table 3 Associations of tobacco smoke exposure with VD status by age-gender groups in NHANES 2001-2014.
	
	
	
	Crude model
	Adjusted model a

	Age
	Gender
	Exposure
	Deficiency
	Inadequacy
	Intoxication
	Deficiency
	Inadequacy
	Intoxication

	
	
	
	OR (95% CI)
	OR (95% CI)
	OR (95% CI)
	OR (95% CI)
	OR (95% CI)
	OR (95% CI)

	3-11 yrs
	All
	Nonsmokers
	reference
	reference

	
	
	Passive smokers
	1.15 (0.71, 1.86)
	1.06 (0.80, 1.25)
	1.16 (0.49, 2.79)
	0.83 (0.49, 1.4)
	0.86 (0.72, 1.04)
	1.35 (0.52-3.53)

	
	
	Active smokers
	NA
	NA
	NA
	NA
	NA
	NA

	
	Female
	Nonsmokers
	reference
	reference

	
	
	Passive smokers
	1.18 (0.66, 2.11)
	1.04 (0.83, 1.31)
	0.42 (0.06, 3.2)
	0.80 (0.42, 1.51)
	0.81(0.62, 1.05)
	0.60 (0.07, 5.1)

	
	
	Active smokers
	NA
	NA
	NA
	NA
	NA
	NA

	
	Male
	Nonsmokers
	reference
	reference

	
	
	Passive smokers
	1.58 (1.15, 2.18)
	1.22 (1.01, 1.47)
	0.69 (0.09, 5.42)
	1.03 (0.72, 1.48)
	1.01 (0.81, 1.26)
	0.87 (0.11, 6.98)

	
	
	Active smokers
	NA
	NA
	NA
	NA
	NA
	NA

	12-19 yrs
	All
	Nonsmokers
	reference
	reference

	
	
	Passive smokers
	1.52 (1.24, 1.85)
	1.15 (1.11, 1.32)
	0.46 (0.14, 1.48)
	0.98 (0.77, 1.25)
	1.01 (0.86, 1.19)
	0.63 (0.19, 2.09)

	
	
	Active smokers
	0.9 (0.73, 1.13)
	0.88 (0.76, 1.00)
	1.87 (1.04, 3.35)
	0.62 (0.47, 0.81)
	0.83 (0.70, 0.98)
	1.22 (0.63, 2.34)

	
	Female
	Nonsmokers
	reference
	reference

	
	
	Passive smokers
	1.58 (1.21, 2.05)
	1.13 (0.92, 1.39)
	0.43 (0.10, 1.78)
	0.96 (0.68, 1.37)
	0.99 (0.76, 1.29)
	0.43 (0.10, 1.93)

	
	
	Active smokers
	0.79 (0.57, 1.09)
	0.67 (0.54, 0.85)
	1.21 (0.51, 2.89)
	0.59 (0.39, 0.90)
	0.70 (0.52, 0.94)
	0.38 (0.14, 1.01)

	
	Male
	Nonsmokers
	reference
	reference

	
	
	Passive smokers
	1.58 (1.15, 2.18)
	1.22 (1.01, 1.47)
	0.69 (0.09, 5.42)
	1.06 (0.73, 1.52)
	1.04 (0.83, 1.30)
	1.15 (0.14, 1.01)

	
	
	Active smokers
	1.26 (0.93, 1.71)
	1.11 (0.94, 1.32)
	4.62 (1.97, 11.42)
	0.67 (0.47, 0.97)
	0.91 (0.74, 1.13)
	4.02 (1.36, 11.90)

	20-59 yrs
	All
	Nonsmokers
	reference
	reference

	
	
	Passive smokers
	2.19 (1.82, 2.63)
	1.16 (1.01, 1.35)
	1.06 (0.61, 1.83)
	1.60 (1.28, 2.00)
	0.98 (0.83, 1.16)
	1.59 (0.90, 2.82)

	
	
	Active smokers
	1.49 (1.35, 1.65)
	1.06 (0.99, 1.14)
	0.83 (0.63, 1.09)
	1.67 (1.47, 1.90)
	1.21 (1.11, 1.32)
	0.91 (0.66, 1.24)

	
	Female
	Nonsmokers
	reference
	reference

	
	
	Passive smokers
	3.22 (2.50, 4.14)
	1.51 (1.21, 1.89)
	1.58 (0.84, 2.95)
	2.11 (1.54, 2.89)
	1.25 (0.97, 1.62)
	1.97 (1.02, 3.80)

	
	
	Active smokers
	1.62 (1.41, 1.87)
	1.11 (1.00, 1.23)
	0.95 (0.69, 1.33)
	1.94 (1.62, 2.32)
	1.38 (1.22, 1.57)
	0.86 (0.59, 1.26)

	
	Male
	Nonsmokers
	reference
	reference

	
	
	Passive smokers
	1.65 (1.24, 2.19)
	0.97 (0.79, 1.18)
	0.88 (0.27, 2.86)
	1.23 (0.88, 1.71)
	0.82 (0.66, 1.03)
	1.05 (0.31, 3.48)

	
	
	Active smokers
	1.52 (1.31, 1.77)
	1.04 (0.94, 1.14)
	1.14 (0.68, 1.92)
	1.41 (1.17, 1.70)
	1.08 (0.96, 1.20)
	1.10 (0.61, 1.98)

	≥60 yrs
	All
	Nonsmokers
	reference
	reference

	
	
	Passive smokers
	2.93 (2.07, 4.15)
	1.55 (1.20, 2.02)
	0.37 (0.12, 1.16)
	2.04 (1.37, 3.03)
	1.27 (0.95, 1.69)
	0.38 (0.09, 1.58)

	
	
	Active smokers
	2.72 (2.27, 3.27)
	1.92 (1.70, 2.17)
	0.94 (0.66, 1.33)
	2.30 (1.85, 2.86)
	1.75 (1.52, 2.01)
	0.96 (0.64, 1.45)

	
	Female
	Nonsmokers
	reference
	reference

	
	
	Passive smokers
	3.52 (2.14, 5.79)
	1.72 (1.14, 2.60)
	0.70 (0.22, 2.25)
	2.39 (1.34, 4.25)
	1.45 (0.92, 2.28)
	0.63 (0.15, 2.65)

	
	
	Active smokers
	3.40 (2.62, 4.41)
	2.03 (1.67, 2.47)
	1.03 (0.64, 1.65)
	3.16 (2.31, 4.30)
	2.05 (1.64, 2.57)
	1.01 (0.60, 1.69)

	
	Male
	Nonsmokers
	reference
	reference

	
	
	Passive smokers
	2.83 (1.72, 4.67)
	1.50 (1.07, 2.10)
	NA
	1.78 (1.03, 3.10)
	1.15 (0.79, 1.66)
	NA

	
	
	Active smokers
	2.62 (2.01, 3.43)
	1.93 (1.65, 2.26)
	1.30 (0.75, 2.24)
	1.74 (1.27, 2.38)
	1.57 (1.31, 1.88)
	0.95 (0.48, 1.88)

	Notes: “NA” indicate the estimates could not be derived in the group due to limited cases. a Adjusted for age (continuous), ethnicity/race (categorical), PIR (continuous), BMI (categorical), alcohol use (dichotomous; ≥12 years), vigorous activity (dichotomous; ≥12 years), moderate activity (dichotomous; ≥12 years), kidney health condition (dichotomous; ≥20 years), and NHANES cycle (categorical). Gender was also adjusted for total population, and oral use of contraceptives (dichotomous) was additionally adjusted for females aged ≥12 years.



