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Supplemental Information Analytical Method Quality and Control Summary of Pesticides Analyzed in Urine

[bookmark: _Hlk90362316]The analysis of human urine was performed at NSF International (Ann Arbor, MI, USA) by LC-MS-MS. A Thermo Scientific Transcend TXII Turbulent Flow system interfaced with a Thermo Scientific Quantiva triple quadrupole mass spectrometer was used to evaluate eight different pesticides in MRM positive and negative mode. The method was developed to simulate The Centers for Disease Control and Prevention (CDC) “Specific Organophosphorous Pesticides, Synthetic Pyrethroids, and Select Herbicides (Universal Pesticides) Method 6103.03”, revised 05/1/2013. The NSF method was evaluated against similar acceptance criteria established within the CDC method.

The validated analyte calibration curve correlation coefficient (R2) ranges were 0.992 or greater.  The method accuracy (% nominal concentration) and precision (%RSD) were determined through six replicate analyses of analytes spiked at four different concentrations in pooled control human urine across validation runs on three separate days (n =18), which reflects both the intra-day and inter-day variability of the assay.  The accuracy range across all analytes was 86–115% with precision range for the urine quality control samples across all analytes being 1.0–12%.

Standards of known purity and identity were used during preparation of the calibration, quality control and internal standards. All standards and internal standards used in the method had a purity greater than 98%.  All other reagents used in the method had a purity greater than 99%.  

[bookmark: _Hlk90362336][bookmark: _Hlk90362350][bookmark: _Hlk90362374][bookmark: _Hlk90362409]Optima methanol, optima water, and optima formic acid were of LCMS grade and were purchased from Fisher Chemical (Fair Lawn, NJ, USA). Control human urine (pooled) was purchased from BioreclamationIVT (Westbury, NY, USA). 3-phenoxybenzoic acid, 3-phenoxybenzoic acid (13C6), 4-fluoro-3-phenoxy-benzoic acid, 4-fluoro-3-phenoxy-benzoic acid (13C6), 2,4-dichlorophenoxyacetic acid, 2,4-dichlorophenoxyacetic acid (13C6), 2,4,5-trichlorophenoxyacetic acid, 2,4,5-trichlorophenoxyacetic acid (13C6), 2-isopropyl-4-methyl-pyrimidinol, 2-isopropyl-4-methyl-pyrimidinol (13C4), 2-[(dimethoxyphosphorothioyl) sulfanyl] succinic acid, 2-[(dimethoxyphosphorothioyl) sulfanyl] succinic acid (d6), para-nitrophenol, para-nitrophenol (d4), 3,5,6-trichloro-2-pyridinol, and 3,5,6-trichloro-2-pyridinol (13C3) were purchased from Cambridge Isotope Laboratories (Andover, MA, USA). β-glucuronidase from E. coli K12 used for deconjugation during the incubation step was purchased from Sigma-Aldrich (St. Louis, MO, USA).   

Samples were thawed and vortex-mixed to ensure homogeneity. Standards and reagents were allowed to reach room temperature before use. All samples, method blanks, calibration standards, and quality control (QC) samples were prepared manually using Thermo 96-deep well collection plates and then incubated.  After incubation, samples are then transferred to a 96-well Waters Oasis HLB extraction plate for off-line solid phase extraction (SPE).  The sample extracts were then analyzed using a Dionex UltiMate 3000 UHPLC system with reversed-phase chromatography using a Waters XBridge C18 analytical column.  All chemicals of interest were detected by heated electrospray ionization (HESI)–MS/MS using a Thermo Scientific Quantiva Mass Spectrometer.

The LC-MS-MS was calibrated with a minimum of 5 standards for each compound of interest.  An R2 value of >0.98 was the minimum criteria for an acceptable calibration curve. Continuing calibration checks after every 10 samples were also utilized throughout the analytical run to ensure the LC-MS-MS system was maintaining acceptable performance. Samples that exceeded the highest calibration point of any compound were further diluted to ensure the concentration of that compound was within the range of the calibration curve.

Analysis of glyphosate and its metabolite aminomethylphosphoric acid (AMPA) in human urine was performed at NSF International (Ann Arbor, MI, USA) using gas chromatography tandem triple quadrupole mass spectrometry (GC-MS/MS) on an Agilent 7890B GC coupled to an Agilent 7000C GC/MS Triple Quad. An in-house method was developed based on the method described in Conrada, A., C. Schröter-Kermania, H. Hoppeb, M. Rüthera, S. Piepera, M. Kolossa-Gehring. Glyphosate in German adults – Time trend (2001 to 2015) of human exposure to a widely used herbicide. Int J. Hyg. Environ. Health. (2017) 202: 8-16. 

All reagents were analytical grade unless stated otherwise. Reference compounds glyphosate and Aminomethylphosphoric Acid (AMPA) and the derivatizing reagents Trifluoroacetic anhydride (TFAA) and 2,2,2-Trifluoroethanol (TFE) were purchased from Sigma-Aldrich (St. Louis, MO, USA). Internal standards (IS) Glyphosate-2-13C, 15N and AMPA-13C-15N-D2 were obtained from Cambridge Isotope Laboratories (Tewksbury, MA, USA) as solutions in water. LCMS grade water was obtained from Fisher Scientific (Fair Lawn, NJ, USA). Analytical solvents, methanol, acetonitrile and ethyl acetate were purchased from Avantor (Radnor, PA, USA).

The unpreserved urine samples, calibration standards, matrix spike samples, and blanks were derivatized using the following method. 50 µL of urine sample and 20 µL of IS solution (50 ng/mL of each IS) were evaporated to dryness under nitrogen with 0.5mL of acetonitrile. The derivatizing reagents TFEE and TFAA were added to the samples and they were heated at 110˚C for 1 hour. After cooling to room temperature, the reaction mixture was evaporated under nitrogen and the residue was dissolved in ethyl acetate and transferred to a sample vial for GC-M/MS analysis. Calibration standards for glyphosate and AMPA were prepared at concentrations from 0.1 to 20 ng/mL in water with 10% methanol. Matrix spikes were prepared in duplicate at an analyte concentration of 0.5 ng/mL, 2 ng/mL, and 5 ng/mL using pooled reference urine purchased from BioIVT (Westbury, NY, USA).

The analytes were separated by gas chromatography using an Agilent 7890B GC equipped with an MMI injector. The GC column was an Agilent DB-624 UI (30 m x 0.25mm x 1.4 µm) with a 10 meter guard column installed. The injector temperature was 250˚C; the injection volume was 2 µL performed pulsed splitless with a 50 psi pulse pressure. The oven temperature was held at 80˚C for 1 min, then ramped to 160˚C at 20˚C per min, held for 1 min, ramped at 25˚C to 260˚C and held for 5 min to bake out. 
Quantitation was performed by an Agilent 7000C GC/MS/MS operated in negative ion mode using methane as the chemical ionization gas. The ion transitions used are listed in the table below. The 1st transitions were used for quantitation and the 2nd and 3rd transitions were used for qualifiers.

	Compound
	1st MRM Ion (Collision Energy)
	2nd MRM Ion (Collision Energy)
	3rd MRM Ion (Collision Energy)
	Retention time

	Glyphosate
	370>245 (15)
	351>268 (15)
	370>270 (15)
	9.9

	Glyphosate-2-13C, 15N
	371>245 (15)
	352>269 (15)
	371>271 (15)
	9.9

	AMPA
	351>268 (15)
	351>245 (15)
	271>188 (15)
	9.2

	AMPA-13C-15N-D2
	355>275 (15)
	355>245 (15)
	275>192 (15)
	9.2
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	Table S1. Summary statistics and variability measures for uncorrected concentrations (ng/mL) (148 participants; n = 650 samples).

	Biomarker Acronym
	Biomarker name
	
	Uncorrected concentrations, ng/mL

	
	
	LOD
	%>LOD
	GMa(GSD)
	Min
	Median (p25, p75)
	Max

	2,4-D
	2,4- dicholorphenoxyacetic acid
	0.31
	58.4
	0.4 (2.1)
	0.02
	0.4 (0.2, 0.6)
	12

	4F-3PBA
	4-fluoro-3-phenoxybenzoic acid
	0.1
	5.1
	-
	0.02
	<LOD
	21

	IMPY
	2-isopropyl-4-methyl-pyrimidinol
	0.1
	96.8
	0.6 (2.3)
	0.04
	0.6 (0.3, 1)
	10

	MDA
	2- [(dimethoxyphosphorothioyl) sulfanyl] succinic acid
	1.0
	6.3
	-
	0.05
	<LOD
	18

	3PBA
	3-phenoxybenzoic acid
	0.11
	95.1
	0.7 (3.6)
	0.02
	0.6 (0.3, 1.4)
	306

	PNP
	4- nitrophenol
	0.1
	99.8
	1.3 (2.2)
	0.08
	1.2 (0.8, 2.1)
	22

	2,4,5-T
	2,4,5-tricholorphenoxyacetic acid
	0.1
	30.6
	-
	0.01
	<LOD (<LOD, 0.1)
	17

	TCPY
	3,5,6-trichloro-2-pyridinol
	0.1
	97.5
	3.1 (2.8)
	0.07
	3.6 (1.9, 5.9)
	43

	AMPA
	Aminomethylphosphonic acid
	0.2
	90.8
	0.5 (2.2)
	0.03
	0.5 (0.3, 0.8)
	12

	GPS
	Glyphosate
	0.2
	93.1
	0.5 (2.1)
	0.00
	0.5 (0.4, 0.9)
	5


a. For the calculation of the geometric mean (GM), we used instrument read values when available or LOD/√2 for all biomarkers with a %>LOD > 50%.
Abbreviations: LOD: Limit of detection; %>LOD: percent of samples with concentrations above the limit of detection; GM: geometric mean; GSD: geometric standard deviation; 95%CI: 95% confidence interval.




Table S2. Crude and adjusted associations between asthma symptoms and urinary pesticide concentrations in 148 asthmatic inner-city children (n=650) a
	Asthma Symptoms
	 Biomarker
	Crude 
	Adjusted b

	 
	 
	N
	OR (95%CI)
	p 
	N
	aOR (95%CI)
	p 

	Coughing, wheezing, or chest tightness
	IMPY
	148
	0.91 (0.64, 1.29)
	0.585
	148
	0.97 (0.67, 1.41)
	0.87

	
	3PBA
	148
	1.02 (0.83, 1.25)
	0.880
	148
	1.02 (0.83, 1.25)
	0.86

	
	PNP
	148
	0.95 (0.65, 1.39)
	0.786
	148
	1.01 (0.66, 1.54)
	0.96

	
	TCPY
	148
	1.48 (1.10, 1.98)**
	0.009
	148
	1.60 (1.17, 2.18)**
	<0.01

	
	AMPA
	148
	1.58 (1.06, 2.34)*
	0.024
	148
	1.50 (1.01, 2.25)*
	0.05

	
	GPS
	148
	1.10 (0.69, 1.73)
	0.690
	148
	1.11 (0.70, 1.74)
	0.66

	
	2,4-D
	148
	1.07 (0.84, 1.35)
	0.605
	148
	1.06 (0.83, 1.36)
	0.62

	Maximal symptom days 
	IMPY
	148
	1.02 (0.70, 1.49)
	0.908
	148
	1.05 (0.70, 1.59)
	0.81

	
	3PBA
	148
	0.97 (0.77, 1.23)
	0.823
	148
	0.97 (0.76, 1.23)
	0.79

	
	PNP
	148
	1.06 (0.75, 1.51)
	0.738
	148
	1.08 (0.72, 1.61)
	0.72

	
	TCPY
	148
	1.33 (1.01, 1.75)*
	0.044
	148
	1.38 (1.02, 1.86)*
	0.04

	
	AMPA
	148
	1.35 (0.95, 1.92)
	0.091
	148
	1.31 (0.90, 1.91)
	0.15

	
	GPS
	148
	1.00 (0.66, 1.50)
	0.986
	148
	1.01 (0.66, 1.55)
	0.96

	
	2,4-D
	148
	1.14 (0.90, 1.45)
	0.278
	148
	1.14 (0.89, 1.47)
	0.31

	Slowed activity due to asthma
	IMPY
	148
	1.17 (0.73, 1.90)
	0.512
	148
	1.13 (0.66, 1.92)
	0.66

	
	3PBA
	148
	0.93 (0.70, 1.25)
	0.651
	148
	0.90 (0.66, 1.22)
	0.49

	
	PNP
	148
	1.41 (0.96, 2.07)
	0.079
	148
	1.29 (0.81, 2.07)
	0.28

	
	TCPY
	148
	1.09 (0.87, 1.38)
	0.451
	148
	1.07 (0.82, 1.40)
	0.61

	
	AMPA
	148
	1.20 (0.83, 1.73)
	0.337
	148
	1.22 (0.79, 1.87)
	0.37

	
	GPS
	148
	1.14 (0.72, 1.82)
	0.574
	148
	1.22 (0.73, 2.04)
	0.44

	
	2,4-D
	148
	1.20 (0.92, 1.57)
	0.184
	148
	1.18 (0.88, 1.59)
	0.26

	Exercise-related symptoms
	IMPY
	148
	1.17 (0.69, 1.97)
	0.566
	148
	1.14 (0.66, 1.97)
	0.64

	
	3PBA
	148
	1.17 (0.92, 1.50)
	0.209
	148
	1.15 (0.89, 1.48)
	0.28

	
	PNP
	148
	1.48 (0.87, 2.51)
	0.149
	148
	1.44 (0.80, 2.58)
	0.22

	
	TCPY
	148
	1.51 (1.05, 2.17)*
	0.025
	148
	1.63 (1.09, 2.44)*
	0.02

	
	AMPA
	148
	1.74 (1.02, 2.95)*
	0.042
	148
	1.65 (0.93, 2.92)
	0.09

	
	GPS
	148
	1.25 (0.75, 2.10)
	0.391
	148
	1.30 (0.73, 2.33)
	0.37

	
	2,4-D
	148
	0.98 (0.72, 1.34)
	0.913
	148
	1.01 (0.72, 1.42)
	0.96





Table S2 (continued). Crude and adjusted associations between asthma symptoms and urinary pesticide concentrations in 148 asthmatic inner-city children (n=650)a
	Asthma Symptoms 

	 Biomarker
	Crude 
	Adjusted b

	 
	 
	N
	OR (95%CI)
	p 
	N
	aOR (95%CI)
	p 

	Cough without a cold
	IMPY
	148
	0.64 (0.40, 1.04)
	0.074
	148
	0.55 (0.34, 0.91)*
	0.02

	
	3PBA
	148
	0.99 (0.74, 1.34)
	0.974
	148
	0.95 (0.69, 1.32)
	0.76

	
	PNP
	148
	1.01 (0.64, 1.60)
	0.959
	148
	0.88 (0.51, 1.52)
	0.65

	
	TCPY
	148
	1.13 (0.75, 1.69)
	0.561
	148
	1.11 (0.72, 1.71)
	0.63

	
	AMPA
	148
	1.44 (0.84, 2.47)
	0.185
	148
	1.49 (0.85, 2.62)
	0.16

	
	GPS
	148
	1.33 (0.67, 2.61)
	0.415
	148
	1.42 (0.67, 3.03)
	0.36

	
	2,4-D
	148
	0.89 (0.61, 1.31)
	0.561
	148
	0.91 (0.62, 1.35)
	0.65

	Slowed speech due to asthma
	IMPY
	148
	1.33 (0.74, 2.40)
	0.347
	148
	1.22 (0.59, 2.54)
	0.59

	
	3PBA
	148
	1.42 (1.05, 1.91)*
	0.022
	148
	1.40 (1.05, 1.87)*
	0.02

	
	PNP
	148
	1.84 (0.98, 3.44)
	0.057
	148
	1.97 (0.91, 4.29)
	0.09

	
	TCPY
	148
	1.09 (0.71, 1.67)
	0.685
	148
	1.09 (0.68, 1.76)
	0.72

	
	AMPA
	148
	1.89 (0.69, 5.17)
	0.216
	148
	1.63 (0.65, 4.09)
	0.30

	
	GPS
	148
	0.93 (0.34, 2.57)
	0.894
	148
	0.94 (0.39, 2.26)
	0.88

	
	2,4-D
	148
	0.92 (0.55, 1.56)
	0.768
	148
	0.94 (0.53, 1.68)
	0.84

	Short-acting Beta Agonist (SABA) use
	IMPY
	148
	0.98 (0.66, 1.46)
	0.940
	148
	1.04 (0.68, 1.59)
	0.86

	
	3PBA
	148
	1.09 (0.87, 1.38)
	0.450
	148
	1.11 (0.87, 1.42)
	0.40

	
	PNP
	148
	0.82 (0.56, 1.20)
	0.311
	148
	0.84 (0.55, 1.29)
	0.44

	
	TCPY
	148
	1.24 (0.95, 1.62)
	0.110
	148
	1.29 (0.97, 1.72)
	0.08

	
	AMPA
	148
	1.22 (0.83, 1.78)
	0.314
	148
	1.16 (0.81, 1.68)
	0.42

	
	GPS
	148
	0.90 (0.65, 1.24)
	0.519
	148
	0.88 (0.64, 1.21)
	0.44

	
	2,4-D
	148
	1.16 (0.92, 1.47)
	0.213
	148
	1.18 (0.92, 1.51)
	0.18

	Nocturnal wakening with symptoms
	IMPY
	146
	0.68 (0.41, 1.14)
	0.142
	146
	0.72 (0.41, 1.27)
	0.26

	
	3PBA
	146
	0.84 (0.62, 1.14)
	0.256
	146
	0.82 (0.59, 1.13)
	0.22

	
	PNP
	146
	0.82 (0.54, 1.25)
	0.356
	146
	0.91 (0.56, 1.49)
	0.71

	
	TCPY
	146
	1.36 (0.87, 2.13)
	0.183
	146
	1.37 (0.84, 2.22)
	0.20

	
	AMPA
	146
	1.24 (0.73, 2.13)
	0.430
	146
	1.06 (0.63, 1.77)
	0.83

	
	GPS
	146
	1.08 (0.54, 2.16)
	0.826
	146
	1.07 (0.58, 2.00)
	0.82

	
	2,4-D
	146
	1.02 (0.75, 1.39)
	0.897
	146
	0.94 (0.67, 1.32)
	0.73



a. Asthma symptom variables were treated as dichotomous outcomes using binomial regression models with generalized estimating equations and log link to obtain ORs; pesticide concentrations were modeled as continuous variables (log-10 transformed concentrations) except for 2,4-D was modeled as dichotomous (above versus below detection limit). Information was missing for some participants: nocturnal awakening with asthma symptoms missing on 2 children; cough without a cold missing on 1 child. 
b. Multivariable models were adjusted for age, sex, race, caregiver education, season, and presence of smokers in the home as a proxy for environmental tobacco smoke exposure (n=148).
Abbreviations: OR=Odds Ratio; aOR=Adjusted Odds Ratio; 95%CI: 95% Confidence Interval.
* p-value <0.05



Table S3. Crude and adjusted associations between healthcare utilization and urinary pesticide concentrations in 148 asthmatic inner-city children (n=650) a
	Healthcare Utilization
	 Biomarker
	Crude 
	Adjusted b

	 
	 
	N
	OR (95%CI)
	p 
	N
	aOR (95%CI)
	p 

	ED visit for asthma
	IMPY
	148
	0.82 (0.48, 1.42)
	0.478
	148
	0.92 (0.52, 1.64)
	0.79

	
	3PBA
	148
	1.03 (0.77, 1.38)
	0.844
	148
	1.06 (0.77, 1.44)
	0.73

	
	PNP
	148
	1.53 (0.83, 2.82)
	0.170
	148
	1.72 (0.84, 3.51)
	0.14

	
	TCPY
	148
	1.04 (0.70, 1.54)
	0.858
	148
	1.11 (0.72, 1.72)
	0.64

	
	AMPA
	148
	1.29 (0.71, 2.34)
	0.404
	148
	1.19 (0.67, 2.12)
	0.55

	
	GPS
	148
	0.57 (0.33, 0.98)*
	0.042
	148
	0.54 (0.29, 0.98)*
	0.04

	
	2,4-D
	148
	0.79 (0.53, 1.18)
	0.255
	148
	0.82 (0.54, 1.23)
	0.33

	Acute care visit
	IMPY
	148
	0.75 (0.44, 1.26)
	0.273
	148
	0.81 (0.47, 1.38)
	0.43

	
	3PBA
	148
	0.96 (0.74, 1.23)
	0.735
	148
	0.96 (0.73, 1.26)
	0.78

	
	PNP
	148
	1.22 (0.67, 2.20)
	0.513
	148
	1.36 (0.70, 2.63)
	0.36

	
	TCPY
	148
	1.20 (0.82, 1.74)
	0.347
	148
	1.28 (0.86, 1.90)
	0.22

	
	AMPA
	148
	1.24 (0.75, 2.04)
	0.397
	148
	1.16 (0.70, 1.92)
	0.56

	
	GPS
	148
	0.83 (0.49, 1.41)
	0.492
	148
	0.80 (0.46, 1.37)
	0.41

	
	2,4-D
	148
	0.83 (0.58, 1.17)
	0.285
	148
	0.83 (0.58, 1.19)
	0.30

	Unscheduled doctor's visit
	IMPY
	148
	0.96 (0.51, 1.79)
	0.888
	148
	0.98 (0.52, 1.87)
	0.96

	
	3PBA
	148
	1.01 (0.72, 1.42)
	0.954
	148
	0.96 (0.68, 1.36)
	0.82

	
	PNP
	148
	0.88 (0.43, 1.77)
	0.715
	148
	0.87 (0.40, 1.87)
	0.72

	
	TCPY
	148
	1.12 (0.68, 1.85)
	0.649
	148
	1.16 (0.70, 1.94)
	0.57

	
	AMPA
	148
	1.27 (0.64, 2.55)
	0.497
	148
	1.24 (0.61, 2.50)
	0.55

	
	GPS
	148
	1.38 (0.53, 3.57)
	0.511
	148
	1.34 (0.52, 3.47)
	0.55

	
	2,4-D
	148
	0.78 (0.52, 1.19)
	0.254
	148
	0.78 (0.51, 1.20)
	0.25

	Hospitalization for asthma
	IMPY
	148
	0.52 (0.17, 1.58)
	0.252
	148
	0.37 (0.10, 1.44)
	0.15

	
	3PBA
	148
	1.38 (0.54, 3.52)
	0.500
	148
	1.46 (0.66, 3.20)
	0.35

	
	PNP
	148
	2.54 (0.80, 8.07)
	0.115
	148
	2.31 (0.57, 9.37)
	0.24

	
	TCPY
	148
	3.67 (1.36, 9.94)*
	0.010
	148
	2.84 (1.08, 7.43)*
	0.03

	
	AMPA
	148
	0.71 (0.15, 3.44)
	0.669
	148
	0.74 (0.13, 4.21)
	0.74

	
	GPS
	148
	1.26 (0.40, 3.99)
	0.697
	148
	0.91 (0.35, 2.36)
	0.85

	
	2,4-D
	148
	1.39 (0.54, 3.58)
	0.494
	148
	1.18 (0.47, 2.92)
	0.73


a. Healthcare utilization variables were treated as dichotomous outcomes using binomial regression models with generalized estimating equations and log link to obtain ORs; pesticide concentrations were modeled as continuous variables (log-10 transformed concentrations) except for 2,4-D was modeled as dichotomous (above versus below detection limit).
b. Multivariable models were adjusted for age, sex, race, caregiver education, season, and presence of smokers in the home as a proxy for environmental tobacco smoke exposure (n=148).
Abbreviations: OR=Odds Ratio; aOR=Adjusted Odds Ratio; 95%CI: 95% Confidence Interval.
* p-value <0.05




Table S4. Crude and adjusted associations between lung function and inflammation and urinary pesticide concentrations in 148 asthmatic inner-city children (n=650) a
	Lung function & lung inflammation  
	Biomarker 
	Crude 
	Adjusted b

	
	
	N
	β (95%CI)
	p 
	N
	βadj (95%CI)
	p 

	FEV1 percent predicted
	IMPY
	144
	-1.14 (-4.28, 2.00)
	0.477
	144
	-1.43 (-4.71, 1.85)
	0.39

	
	3PBA
	144
	0.07 (-1.26, 1.39)
	0.923
	144
	-0.07 (-1.45, 1.30)
	0.92

	
	PNP
	144
	-1.46 (-3.89, 0.96)
	0.236
	144
	-2.09 (-4.95, 0.77)
	0.15

	
	TCPY
	144
	0.05 (-2.04, 2.13)
	0.964
	144
	-0.13 (-2.31, 2.05)
	0.91

	
	AMPA
	144
	-2.73 (-5.61, 0.16)
	0.064
	144
	-2.70 (-5.59, 0.19)
	0.07

	
	GPS
	144
	-0.05 (-2.97, 2.88)
	0.974
	144
	0.05 (-2.88, 2.98)
	0.97

	
	2,4-D
	144
	-1.40 (-3.26, 0.46)
	0.140
	144
	-1.32 (-3.18, 0.53)
	0.16

	FVC percent predicted
	IMPY
	144
	-0.38 (-2.73, 1.97)
	0.753
	144
	-0.73 (-3.18, 1.72)
	0.56

	
	3PBA
	144
	-0.46 (-1.66, 0.74)
	0.452
	144
	-0.54 (-1.79, 0.72)
	0.40

	
	PNP
	144
	-1.30 (-3.22, 0.62)
	0.184
	144
	-2.20 (-4.49, 0.10)
	0.06

	
	TCPY
	144
	0.05 (-1.48, 1.58)
	0.952
	144
	-0.21 (-1.76, 1.33)
	0.79

	
	AMPA
	144
	-0.90 (-3.20, 1.40)
	0.442
	144
	-0.78 (-3.04, 1.48)
	0.50

	
	GPS
	144
	-0.54 (-2.78, 1.69)
	0.634
	144
	-0.37 (-2.65, 1.91)
	0.75

	
	2,4-D
	144
	-1.02 (-2.46, 0.41)
	0.162
	144
	-0.97 (-2.41, 0.48)
	0.19

	FEV1/FVC%
	IMPY
	144
	-0.91 (-2.66, 0.84)
	0.306
	144
	-0.89 (-2.80, 1.01)
	0.36

	
	3PBA
	144
	0.33 (-0.63, 1.28)
	0.503
	144
	0.20 (-0.78, 1.18)
	0.69

	
	PNP
	144
	-0.41 (-2.22, 1.41)
	0.659
	144
	-0.24 (-2.19, 1.72)
	0.81

	
	TCPY
	144
	-0.01 (-1.40, 1.39)
	0.994
	144
	0.03 (-1.42, 1.48)
	0.97

	
	AMPA
	144
	-1.66 (-3.42, 0.09)
	0.063
	144
	-1.75 (-3.52, 0.02)
	0.05

	
	GPS
	144
	0.38 (-1.28, 2.04)
	0.655
	144
	0.38 (-1.24, 2.01)
	0.64

	
	2,4-D
	144
	-0.55 (-1.59, 0.48)
	0.296
	144
	-0.50 (-1.54, 0.54)
	0.35

	FeNO
	IMPY
	145
	0.03 (-0.04, 0.10)
	0.371
	145
	0.01 (-0.05, 0.08)
	0.67

	
	3PBA
	145
	0.02 (-0.03, 0.07)
	0.424
	145
	0.02 (-0.02, 0.07)
	0.37

	
	PNP
	145
	0.01 (-0.05, 0.08)
	0.701
	145
	0.00 (-0.07, 0.07)
	0.99

	
	TCPY
	145
	0.02 (-0.03, 0.07)
	0.544
	145
	0.00 (-0.05, 0.05)
	0.85

	
	AMPA
	145
	-0.05 (-0.12, 0.02)
	0.165
	145
	-0.05 (-0.12, 0.02)
	0.15

	
	GPS
	145
	0.01 (-0.09, 0.10)
	0.909
	145
	0.01 (-0.07, 0.10)
	0.78

	
	2,4-D
	145
	0.01 (-0.03, 0.06)
	0.622
	145
	0.01 (-0.03, 0.05)
	0.69


a. We ran linear regression models with generalized estimating equations to obtain beta coefficients; pesticide concentrations were modeled as continuous variables (log-10 transformed concentrations) except for 2,4-D was modeled as dichotomous (above versus below detection limit). Information on lung function was missing for 4 participants and on FeNO on 3 participants. 
b. Multivariable models were adjusted for age, sex, race, caregiver education, season, and presence of smokers in the home as a proxy for environmental tobacco smoke exposure.
Abbreviations: β: Beta coefficient; aβ: Adjusted Beta Coefficient; 95%CI: 95% Confidence Interval. 
* p-value <0.05
	Table S5. Detection frequency and uncorrected concentrations of pesticide biomarkers (ng/mL) in MAACS children (n=148 children, 650 samples) compared to all children and Black children from the National Health and Nutrition Examination Survey (NHANES).

	Biomarker Acronym
	MAACS Children 
5-17 years of age 
(2007-2009)
	 
	NHANES Children 
6-17 years of age (2007-2010)

	
	
	
	All Children
	
	Black Children

	
	%>LOD
	GM
	Median (p25, p75)
	
	N
	%>LOD
	GMa
	Median (p25, p75)
	
	N
	%>LOD
	GMa
	Median (p25, p75)

	2,4-D
	58.4
	0.4
	0.4 (<LOD, 0.6)
	
	1,376
	59.5
	0.4
	0.30 (0.28, 0.60)
	
	316
	59.3
	0.39
	0.28 (0.28, 0.58)

	4F-3PBA
	5.1
	-
	<LOD
	
	1,376
	4.9
	-
	<LOD
	
	316
	5.3
	-
	<LOD

	IMPY
	96.8
	0.6
	0.6 (0.3, 1)
	
	1,376
	18.6
	-
	<LOD
	
	316
	31.2
	-
	<LOD

	MDA
	6.3
	-
	<LOD
	
	1,372
	17.4
	-
	<LOD
	
	316
	16.4
	-
	<LOD

	3PBA
	95.1
	0.7
	0.6 (0.3, 1.4)
	
	1,334
	66.3
	0.42
	0.40 (<LOD, 1.13)
	
	302
	61.1
	0.34
	0.36 (<LOD, 0.96)

	PNP
	99.8
	1.3
	1.2 (0.8, 2.1)
	
	1,373
	85.8
	0.59
	0.69 (0.27, 1.30)
	
	315
	90.1
	0.66
	0.73 (0.33, 1.41)

	2,4,5-T
	30.6
	-
	0.1 (0.1, 0.1)
	
	1,376
	0.5
	-
	<LOD
	
	316
	0.9
	-
	<LOD

	TCPY
	97.5
	3.1
	3.6 (1.9, 5.9)
	
	1,376
	90.5
	1.27
	1.56 (0.75, 2.49)
	
	316
	93.5
	1.51
	1.80 (0.83, 2.92)

	AMPAb
	90.8
	0.5
	0.5 (0.3, 0.8)
	
	-
	-
	-
	-
	
	-
	-
	-
	-

	GPSc
	93.1
	0.5
	0.5 (0.4, 0.9)
	 
	1,532
	62.6
	0.48
	0.48 (0.27, 0.80)
	 
	357
	63.2
	0.52
	0.51 (0.30, 0.85)

	a.  For the calculation of the geometric mean (GM), we used instrument read values when available or LOD/√2  for all biomarkers with a %>LOD > 50%.
b. At time of publication, human exposure to AMPA has not been measured in NHANES.
c. GPS was measured in NHANES during the 2013-2016 cycle and has not measured in earlier cycles at time of publication. 
Abbreviations: LOD: Limit of detection; %>LOD: Percent of samples with concentrations above the analytical limit of detection for each specified analyte; 
95%CI: 95% confidence interval; GM: geometric mean. Pesticide biomarkers: 2,4-D: 2,4- dicholorphenoxyacetic acid; 4F-3PBA: 4-fluoro-3-phenoxybenzoic acid; 
IMPY: 2-isopropyl-4-methyl-pyrimidinol; MDA: 2-[(dimethoxyphosphorothioyl) sulfanyl] succinic acid; 3PBA: 3-phenoxybenzoic acid; PNP: 4-nitrophenol; 
2,4,5-T: 2,4,5-tricholorphenoxyacetic acid; TCPY: 3,5,6-trichloro-2-pyridinol; AMPA: Aminomethylphosphonic acid; GPS: Glyphosate.


 
