Supplemental Tables and Figures

Supplemental Table 1. Hours spent in the home and outdoors by season
	
	Hours spent in the home
	
	Hours spent outdoors

	
	Geometric mean 
	Median (IQR) 
	
	Geometric mean 
	Median (IQR) 

	Winter
	15.0
	16.0 (14.2-17.1)
	
	1.2
	0.9 (0.6-1.8)

	Spring
	14.6
	15.0 (13.4-16.2)
	
	2.4
	2.9 (1.3-4.7)

	Summer
	16.2
	16.8 (14.0-20.2)
	
	2.0
	2.4 (0.7-4.6)

	Fall
	14.6
	15.0 (13.5-17.0)
	
	1.6
	1.9 (0.7-3.4)

	Kruskal-Wallis rank test 
	p=0.005
	
	p<0.001


Supplemental Table 2. Associations between time spent outdoors and urinary 1-OHPG concentrations by season, and effect modification by season
Table 2a. Associations between time spent outdoors (hours) and urinary 1-OHPG concentrations by season

	
	β (95% CI)
	P-value

	Winter
	-0.038 (-0.198, 0.121)
	0.638

	Spring
	0.029 (-0.059, 0.118)
	0.516

	Summer 
	0.147 (0.048, 0.246)
	0.003

	Fall
	-0.067 (-0.164, 0.031)
	0.181


Multivariable linear regression with GEE: adjusted for urinary creatinine, gender, age, atopic status, season, caregiver’s education

Table 2b. Effect modification of seasons on associations between time spent outdoors (hours) and urinary 1-OHPG concentrations

	Interaction terms
	P-valuea
	P-value b
	P-value c

	Winter x time spent outdoors
	0.060
	0.047
	0.078

	Spring x time spent outdoors
	0.946
	0.926
	0.925

	Summer x time spent outdoors
	0.001
	<0.001
	<0.001

	Fall x time spent outdoors
	0.500
	0.384
	0.514


Multivariable linear regression with GEE
aAdjusted for urinary creatinine, gender, age, atopic status, season, caregiver’s education
b Adjusted for indoor PM2.5, urinary creatinine, gender, age, atopic status, season, caregiver’s education
c Adjusted for air nicotine, urinary creatinine, gender, age, atopic status, season, caregiver’s education
Supplemental Table 3. Descriptive characteristics of the DISCOVER study (n=118)
	Participant characteristics, total (n=118)
	No. (%)

	Female  
	61 (52)

	Age at baseline, years
	10 (5-12)*

	Race
	

	    African American
	112 (95)

	Atopic status
	

	    Non-atopic
	33 (30)

	    Atopic
	83 (70)

	Asthma status 
	

	    Non-Asthmatic
	16 (14)

	    Asthmatic
	102 (86)

	Caregiver education level (n=116)
	

	    Less than high school
	29 (25)

	    HS diploma
	47 (41)

	    College or higher
	40 (34)

	Household income (n=72)
	

	    <$25,000
	53 (74)

	    ≥$25,000
	19 (26)

	Health Insurance (n=113)
	

	    Public
	100 (88)

	    Private or other 
	16 (12)

	Smoking in the home
	

	    No smoking in the home
	55 (47)

	    Smoking in the home
	63 (53)

	BMI category (n=116)
	

	    Underweight (<5th percentile)
	8 (7)

	    Normal (BMI percentile 5th-<85th percentile)
	55 (47)

	    Overweight (BMI percentile 85th-<95th percentile)
	16 (14)

	    Obese (BMI percentile >95th percentile)
	37 (32)


* Mean (range)
Supplemental Table 4. Comparisons of creatinine corrected 1-OHPG from urine collected on day 3 and day 7
	Urinary 1-OHPG (µmol/mol Cr)
	
	
	

	
	AM (SD)
	GM
	Median (IQR)
	n

	1-OHPG/Cr all samples
	0.17 (0.21)
	0.088
	0.11 (0.05-0.22)
	594

	1-OHPG/Cr day 3
	0.16 (0.19)
	0.085
	0.11 (0.05-0.21)
	255

	1-OHPG/Cr day 7
	0.18 (0.22)
	0.092
	0.11 (0.05-0.23)
	339

	Wilcoxon sign-rank test (day 3 vs. day 7)
	p=0.422
	
	
	

	
	
	
	
	

	Correlations: Log 1-OHPG/Cr (day 3 vs. day 7)
	
	
	

	
	r
	p-value
	
	

	Pearson’s correlation coefficient 
	0.27
	<0.001
	
	

	Spearman’s rho
	0.34
	<0.001
	
	

	
	
	
	
	

	Multivariable Linear Regression with GEE: Log 1-OHPG/Cr (day 3 vs. day 7)
	

	
	β (95% CI)
	P-value
	

	Crude*
	0.190 (0.065, 0.316)
	0.003
	

	Adjusted**
	0.204 (0.085, 0.323)
	0.001
	


* Adjusted for urinary creatinine
 ** Adjusted for urinary creatinine, gender, age, atopic status, season, caregiver’s education
Supplemental Table 5. Predictors of urinary 1-OHPG concentrations – multivariable linear regression analysis with GEE
	
	β (95% CI)
	P-value

	Urinary creatinine
	0.403 (0.259, 0.547)
	<0.001

	Gender (reference: boys)
	
	

	   Unadjusted for Cr
	0.376 (0.072, 0.680)
	0.015

	   Adjusted for Cr
	0.381 (0.093, 0.668)
	0.010

	Age 
	-0.023 (-0.100, 0.055)
	0.566

	Atopic and asthma statuses
	
	

	   Atopic non-asthmatic (reference)
	-
	-

	   Non-atopic asthmatics
	-0.110(-0.609, 0.389)
	0.665

	   Atopic asthmatic
	-0.459 (-0.932, 0.014)
	0.057

	BMI percentile (continuous)
	0.001 (-0.004, 0.005)
	0.833

	BMI percentile categories
	
	

	   Normal weight (reference)
	-
	-

	   Overweight
	0.007 (-0.495, 0.508)
	0.979

	   Obese
	-0.025 (-0.344, 0.294)
	0.877

	   Underweight
	-0.162 (-0.790, 0.467)
	0.614

	Season
	
	

	   Winter (reference)
	-
	-

	   Spring
	0.752 (0.186, 0.336)
	0.572

	   Summer
	-0.072 (-0.377, 0.234)
	0.645

	   Fall
	0.079 (-0.158, 0.316)
	0.514

	Heating seasona
	0.081 (-0.135, 0.297)
	0.464

	Caregiver education
	
	

	   Some HS (reference)
	-
	-

	   HS diploma
	-0.172 (-0.517, 0.172)
	0.327

	   Attended college/college degree
	-0.334 (-0.680, 0.011)
	0.058

	Indoor PAH sources
	
	

	Time with windows open
	-0.065 (-0.248, 0.118)
	0.485

	Type of stove (gas stove)
	-0.250 (-0.637, 0.137)
	0.205

	Stove use
	-0.106 (-0.292, 0.080)
	0.263

	Burn food
	0.185 (-0.204, 0.575)
	0.351

	Candles or incense
	-0.048 (-0.340, 0.243)
	0.745

	Types of heating
	
	

	    Radiator
	-0.134 (-0.430, 0.162)
	0.374

	    Forced air
	0.004 (-0.254, 0.262)
	0.975

	Type of curb
	
	

	    Parking lot
	0.220 (-0.149, 0.588)
	0.243

	    Arterial street
	0.032 (-0.299, 0.363)
	0.850

	    Side street
	-0.175 (-0.432, 0.081)
	0.180

	Curb distance 
	0.012 (-0.093, 0.117)
	0.820


aNon-heating season (reference) (March 2-October 31) vs. heating season (Nov 1-March 1)
Adjusted for variables in the table

Adjusted for urinary creatinine, gender, age, atopic status, season, caregiver’s education
Supplemental Table 6. Descriptive statistics for air nicotine concentrations stratified by self-reported adult smoking in the home
	
	Air nicotine concentration (μg/m3) 

	
	Non-smoking homes
	Smoking homes

	Number of samples
	176
	170

	Arithmetic mean (SD)
	0.21 (0.55)
	1.28 (1.49)

	Geometric mean
	0.06
	0.52

	Median (IQR)
	0.04 (0.02-0.10)
	0.77 (0.19-1.95)

	95%ile
	1.36
	4.25

	Range
	0.005-3.51
	0.02-8.77


Supplemental Table 7. Urinary 1-OHPG concentrations in children (µmol/mol creatinine)
	 Study
	 Year
	Age/Gender
	Mean (SD)a (µmol/mol Cr)
	Median (IQR)

(µmol/mol Cr)

	 DISCOVER/Asthma-Diet (n=118)
	 2008-2012
	 all: ages 5-13
	GM: 0.089

AM: 0.172 (0.207)
	 0.113 (0.048-0.225)

	 
	 
	 boys
	GM: 0.072

AM: 0.149 (0.179)
	 0.097 (0.035-0.203)

	 
	 
	 girls
	GM: 0.109

AM: 0.195 (0.231)
	 0.142 (0.064-0.238)

	 NHANES (US)
	 1999-2000
	 ages 6-11
	GM: 0.049
	0.047

	
	
	 ages 12-19
	GM: 0.037
	0.037

	
	 2001-2002
	 ages 6-11
	GM: 0.035
	0.031

	
	
	 ages 12-19
	GM: 0.023
	0.023

	
	 Average 1999-2002
	 ages 6-11
	GM: 0.042
	0.039

	
	
	 ages 12-19
	GM: 0.030
	0.030

	 
	 2003-2004 
	 ages 6-11
	GM: 0.062
	0.058

	
	
	 ages 12-19
	GM: 0.046
	0.042

	NHANES (Huang et al. 2004)
	1999-2000
	 Non-smokers 12-19
	GM: 0.031
	

	
	
	 Smokers 12-19
	GM: 0.079
	

	Christchurch, NZ (Epton et al. 2008) (n=98)
	 2004 (Autumn) control
	 boys ages 12-18
	GM: 0.019
	0.020 (0.01–0.04)

	 
	 2004 (Winter) control
	 boys ages 12-18
	GM: 0.023
	0.025 (0.01–0.04)

	
	 2004 (Winter I) high pollution
	 boys ages 12-18
	GM: 0.040
	0.043

	
	 2004 (Winter II) high pollution
	 boys ages 12-18
	GM: 0.039
	0.042

	
	 2004 (Autumn) control
	 asthmatic boys 12-18
	AM: 0.027 (0.021)
	0.023

	
	 2004 (Winter) control
	 asthmatic boys 12-18
	AM: 0.032 (0.018)
	0.028

	
	 2004 (Winter I) high pollution
	 asthmatic boys 12-18
	AM: 0.060 (0.033)
	0.058

	
	 2004 (Winter II) high pollution
	 asthmatic boys 12-18
	AM: 0.060 (0.065)
	0.042

	 South Korea (Kang et al. 2002) (n=137)
	 1997
	 ages 11-13
	GM: 0.10
	0.09

	 Mexico (Sanchez-Guerra et al. 2012) (n=82)
	 2008
	 ages 6-10
	GM: 0.38
	0.37

	 Taiwan (Hu et al. 2011) 
	 2009 all samples (n=387)
	 ages 1-13
	GM: 0.123 (2.19)
	

	
	 High exposure community 1
	
	GM: 0.153 (2.03)
	

	
	 High exposure community 2
	
	GM: 0.141 (2.12)
	

	
	 Low exposure community 1
	
	GM: 0.085 (2.28)
	

	
	 Low exposure community 2
	
	GM: 0.096 (2.01)
	

	 San Louis Potosi, Mexico (Martinez-Salinas et al. 2010)
	 Tercera, 75 brick kilns (n=30)
	 ages 3-13
	AM: 0.2 (0.2)
	0.2 (0.09-0.4)

	
	 Domingo, heavy traffic (n=17)
	 ages 3-13
	AM: 0.2 (0.2)
	0.1 (<LOD-0.2)

	
	 Centro, urban moderate traffic    (n=39)
	 ages 3-13
	AM: 0.08 (0.2)
	0.08 (0.04-0.1)

	Thailand (Tuntariwoon et al. 2007)
	 Urban school children day 1
	 boys ages 9-13
	
	0.16

	
	 Rural school children day 1
	 boys ages 9-13
	
	0.11

	 Guangzhou, China (Fan et al. 2012)
	 Control (n=35)
	 ages 6-7
	AM: 0.14 (0.11)
	0.10

	
	 Polluted area (n=39)
	 ages 4-6
	AM: 0.65 (0.07)
	0.55

	 South Korea (Lee SM et al. 2009) 
	 2004 all samples (n=72)
	 ages 7-15
	GM: 0.050 (2.42)
	

	   
	 Close to steel mill (n=38)
	
	GM: 0.062 (2.12)
	

	
	 Remote site (n=34)
	
	GM: 0.040 (2.65)
	

	 South Korea (Lee SM et al. 2009)
	 2004 all samples (n=1012)
	 ages 7-15
	GM: 0.041 (2.23)
	

	
	 Close to steel mill (n=406)
	
	GM: 0.048 (1.88)
	

	
	 Remote site (n=606)
	
	GM: 0.041 (2.43)
	

	 Germany (Heudorf and Angerer 2001)
	 Children (n=261)
	 ages 6-12
	
	0.06

	 Denmark (Hansen et al. 2005)
	 Urban children (n=204)
	 ages 3-13
	
	0.10

	 Yonsei, South Korea (Kim et al. 2005)
	 Asthmatic children (n=30)
	 mean age: 4.9
	GM: 0.430 (0.343)
	

	
	 Non-asthmatic children (n=30)
	 mean age: 5.5
	GM: 0.239 (0.175)
	


aAM: arithmetic mean; GM: geometric mean
