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Table S1. Average background levels, limit of detection (LOD), intra-assay precision, and inter-day precision for the assay of dialkyl phosphates. 
	Analyte
	Average Background
	LOD 
	Relative recovery
	Intra-assay precision
	Inter-day precision

	
	
	
	
	Accuracy
	Precision
	Accuracy
	Precision

	
	(ng/mL)
	(ng/mL)
	(%)
	(%)
	(%)
	(%)
	(%)

	DMP
	0.008
	0.010
	107
	-13
	7
	-19
	6

	DEP
	0.004
	0.014
	96
	14
	11
	-15
	11

	DMTP
	0.000
	0.007
	107
	-6
	8
	-12
	7

	DMDTP
	0.001
	0.029
	81
	-23
	6
	-23
	6

	DETP
	0.017
	0.203
	105
	-5
	10
	-11
	11

	DEDTP
	0.011
	0.164
	97
	-5
	8
	-1
	11

	Average
	0.007
	0.071
	99
	-6.3
	8.3
	-13
	8.7

	Std. Dev
	0.006
	0.090
	10
	12.2
	1.9
	7.6
	2.6




Table S2. Accuracy and precision in test samples spiked with 0.75 ng/mL of DAPs.
	Analyte
	Spiked value
	Measured value
	Standard deviation
	Recovery
	Accuracy
	Precision

	
	(ng/mL)
	(ng/mL)
	
	(%)
	(%)
	(%)

	DMP
	0.75
	0.748
	0.086
	99.8
	-0.22
	11

	DEP
	0.75
	0.822
	0.176
	110
	9.6
	21

	DMTP
	0.75
	0.718
	0.113
	95.8
	-4.2
	16

	DMDTP
	0.75
	0.626
	0.115
	83.5
	-16
	18

	DETP
	0.75
	0.701
	0.181
	93.5
	-6.5
	25

	DEDTP
	0.75
	0.771
	0.267
	103
	2.8
	35

	Average
	0.75
	0.731
	0.156
	98
	-2.3
	21

	Std Dev.
	-
	0.156
	0.066
	8.9
	8.9
	8.2





Table S3. Comparison of characteristics between women included (n = 1,073) and excluded (n = 327) in data analysis due to QA/QC compromised results. Percentiles of samples (%) are shown in parentheses.  The p-value is the result of testing the equality of variance of the data.
	Characteristics
	Included data
	Excluded data
	P-value

	Age
	49.5 (2.66)
	49.5 (2.59)
	0.821

	BMI
	
	
	0.842

	 Normal or underweight
	454 (42.5)
	135 (41.3)
	

	 Overweight
	282 (26.3)
	89 (27.2)
	

	 Obese
	332 (30.9)
	95 (29.1)
	

	Site
	
	
	0.001

	 Southeast Michigan
	208 (19.4)
	42 (12.8)
	

	 Boston, MA
	157 (14.6)
	71 (21.7)
	

	 Oakland, CA
	249 (23.2)
	59 (18.0)
	

	 Los Angeles, CA
	268 (25.0)
	95 (29.1)
	

	 Pittsburgh, PA
	177 (16.5)
	56 (17.1)
	

	Race/ethnicity
	
	
	<0.001

	White
	527 (49.1)
	173 (52.6)
	

	Black
	240 (22.4)
	59 (18.0)
	

	Chinese
	152 (14.2)
	25 (7.6)
	

	Japanese
	140 (13.0)
	66 (20.2)
	

	Education
	
	
	0.466

	≤ High school
	197 (18.4)
	51 (15.6)
	

	> High school
	342 (31.9)
	100 (30.6)
	

	College
	250 (23.3)
	87 (26.6)
	

	Postgraduate
	263 (24.5)
	85 (26.0)
	

	Hardship to pay for basics
	
	
	0.895

	 Very or Somewhat hard
	336 (31.3)
	103 (31.5)
	

	 Not hard at all
	734 (68.4)
	221 (67.5)
	

	Sampling season
	
	
	<0.001

	 Winter
	225 (21.0)
	43 (13.1)
	

	 Spring
	295 (27.5)
	134 (41.0)
	

	 Summer
	305 (28.4)
	142 (43.4)
	

	 Autumn
	248 (23.1)
	8 (2.4)
	

	Alcohol consumption
	
	
	0.926

	 Tertile 1 (< 1/month)
	567 (52.8)
	171 (52.3)
	

	 Tertile 2 (≥ 1/month and < 2/week)
	249 (23.2)
	79 (24.2)
	

	 Tertile 3 (≥ 2/week)
	253 (23.6)
	75 (22.9)
	

	Smoking status
	
	
	0.713

	 Never
	672 (62.6)
	210 (64.2)
	

	 Former
	284 (26.5)
	87 (26.6)
	

	 Current
	115 (10.7)
	30 (9.2)
	

	Passive smoking exposure
	
	
	0.669

	 Tertile 1 (0 hours/week)
	641 (59.7)
	191 (58.4)
	

	 Tertile 2 (1−4 hours/week)
	241 (22.5)
	81 (24.8)
	

	 Tertile 3 (5+ hours/week)
	188 (17.5)
	54 (16.5)
	

	Menopause statusb
	
	
	0.430

	Postmenopause (natural or surgery)
	121 (11.5)
	178 (54.4)
	

	Perimenopause
	635 (60.2)
	48 (14.7)
	

	Premenopause
	158 (15.0)
	41 (12.5)
	

	Unknown due to hormone therapy
	141 (13.4)
	56 (17.1)
	

	Total physical activityc
	
	
	0.067

	 Tertile 1 (score ≤ 6.95)
	335 (31.2)
	84 (25.7)
	

	 Tertile 2 (6.95 < score ≤ 8.5)
	359 (33.5)
	103 (31.5)
	

	 Tertile 3 (8.5 < score)
	338 (31.5)
	122 (37.3)
	

	Total calorie intake, kcal
	
	
	0.729

	 Tertile 1 (kcal ≤ 1462.3)
	353 (32.9)
	115 (35.2)
	

	 Tertile 2 (1462.3 < kcal ≤ 1951.3)
	352 (32.8)
	104 (31.8)
	

	 Tertile 3 (kcal > 1951.3)
	364 (33.9)
	106 (32.4)
	

	Vegetable consumption
	
	
	0.469

	 Tertile 1 (≤ 5−6/week)
	391 (36.4)
	131 (40.1)
	

	 Tertile 2 (> 5−6/week and ≤ 2/day)
	355 (33.1)
	103 (31.5)
	

	 Tertile 3 (> 2/day)
	323 (30.1)
	91 (27.8)
	

	Fruit consumption
	
	
	0.621

	 Tertile 1 (< 5−6/week)
	394 (36.7)
	112 (34.3)
	

	 Tertile 2 (≥ 5−6/week and < 1/day)
	389 (36.3)
	118 (36.1)
	

	 Tertile 3 (≥ 1/day)
	286 (26.7)
	95 (29.1)
	

	Cereal consumption
	
	
	0.741

	 Tertile 1 (≤ 5−6/week)
	533 (49.7)
	170 (52.0)
	

	 Tertile 2 (> 5−6/week and ≤ 2/day)
	229 (21.3)
	66 (20.2)
	

	 Tertile 3 (> 2/day)
	307 (28.6)
	89 (27.2)
	

	Meat consumption
	
	
	0.795

	 Seldom
	795 (74.1)
	111 (33.9)
	

	 Sometimes
	172 (16.0)
	106 (32.4)
	

	 Often
	54 (5.0)
	108 (33.0)
	



Table S4. Distributions of DAP concentrations (µg/g Cr) adjusted for creatinine basis. 
	
	
	
	
	
	Percentiles

	Analyte
	Detection
frequency (%) 
	LOD
	GM
	GSD
	5th
	25th
	50th
	75th
	95th
	Maximum

	DMP 
	100
	0.010
	7.57
	2.89
	1.32
	3.71
	7.60
	15.6
	43.2
	120

	DMTP 
	100
	0.014
	5.04
	4.04
	0.57
	1.82
	4.86
	14.2
	55.0
	279

	DMDTP 
	100
	0.007
	0.66
	3.89
	0.09
	0.25
	0.56
	1.53
	8.26
	64.0

	DEP 
	100
	0.029
	3.04
	2.63
	0.65
	1.56
	3.00
	5.86
	15.9
	82.4

	DETP 
	89
	0.203
	1.04
	3.21
	<LOD 
	0.48
	1.03
	2.06
	7.75
	42.7

	DEDTP 
	3
	0.164
	-
	-
	<LOD
	<LOD 
	<LOD 
	<LOD 
	<LOD 
	7.50

	DMAP 
	-
	-
	111
	3.11
	17.3
	52.7
	108
	249
	785
	2908

	DEAP 
	-
	-
	28.7
	2.53
	6.32
	15.8
	28.0
	52.3
	139
	599

	DAP 
	-
	-
	152
	2.74
	30.5
	75.5
	147
	304
	884
	3097


LOD, limit of detection; GM, geometric mean; GSD, geometric standard deviation; DMP, dimethylphosphate; DMTP, dimethylthiophosphate; DMDTP, dimethyldithiophosphate; DEP, diethylphosphate; DETP, diethylthiophosphate; DEDTP, diethyldithiophosphate; DMAP, dimethyl alkylphosphate; DEAP, diethyl alkylphosphate; DAP, dialkylphosphate. 


Table S5. Variable inflation factor (VIF) values for each covariate in the model of total DAP.
	
	VIF

	Age
	1.26

	Site
	6.83

	Race/ethnicity
	8.35

	Education
	1.44

	Menopause status
	1.39

	Hardship to pay for basics
	1.18

	Total calorie intake
	1.20

	Vegetable consumption
	1.41

	Fruit consumption
	1.42

	Cereal consumption
	1.21

	Meat consumption
	1.21

	Sampling season
	1.24

	Alcohol consumption
	1.35

	Smoking status
	1.38

	Passive smoking exposure
	1.44

	BMI
	1.57

	Total physical activity
	1.30




Table S6. Twenty-eight EPA-registered organophosphates pesticides and their potential dialkyl phosphate metabolites.  Circles indicate the metabolites of pesticides.
	Pesticide
	Use
	Half-life
	Time frame
	DMP
	DMTP
	DMDTP
	DEP
	DETP
	DEDTP
	Reference

	Azinphos methyl
	Insecticide
	30 hours
	1959-2013
	O
	O
	O
	
	
	
	Hartwig, 2020

	Chlorpyrifos methyl
	Insecticide
	27 hours
	1965-present
	O
	O
	
	
	
	
	Nolan et al., 1984

	Dichlorvos (DDVP)
	Insecticide
	14 mins
	1961-1995
	O
	
	
	
	
	
	WHO, 1988

	Dicrotophos
	Insecticide
	3-15 days (in soil)
	~present
	O
	
	
	
	
	
	US EPA, 1981

	Dimethoate
	Insecticide acaricide
	23.8 hours
	The 1950s-present
	O
	O
	O
	
	
	
	CDC, 2017

	Fenitrothion
	Insecticide acaricide
	3-4 days
	~present
	O
	O
	
	
	
	
	EHC, 1992

	Fenthion
	Insecticide acaricide
	11-12 hours
	~present
	O
	O
	
	
	
	
	APVMA, 2011

	Isazaphos-methyl
	Insecticide
	2 days
	1959-2013
	O
	O
	
	
	
	
	CDRS, 1974

	Malathion
	Insecticide
	3 hours
	The early 2000s-present
	O
	O
	O
	
	
	
	Kevin N. Baer, 2005

	Methidathion
	Insecticide
	7.4-9.7 hours
	~2014
	O
	O
	O
	
	
	
	WHO, 2006

	Methyl parathion
	Insecticide
	17.5 hours
	The 1940s-2002
	O
	O
	
	
	
	
	Abu-Qare et al., 2001

	Naled
	Insecticide
	2 hours
	1959-present
	O
	
	
	
	
	
	G.M. Fent, 2014

	Oxydemeton-methyl
	Insecticide
	2-20 hours
	~present
	O
	O
	
	
	
	
	Abdollahi et al., 2014

	Phosmet
	Insecticide
	18 hours
	1966-present
	O
	O
	O
	
	
	
	Wauchope et al., 1992

	Pirimiphos-methyl
	Insecticide
	24 hours
	1977-present
	O
	O
	
	
	
	
	WHO, 1974

	Temephos
	larvicide
	10 hours
	~present
	O
	O
	
	
	
	
	Gallo and Lawryk, 1991

	Trichlorfon
	Insecticide
	30 mins
	~present
	O
	
	
	
	
	
	EHC, 1992b

	Chlorethoxyfos
	Insecticide herbicide
	27 hours
	1995-2018
	
	
	
	O
	O
	
	Nolan et al., 1984

	Chlorpyrifos
	Insecticide
	27 hours
	1965-2020
	
	
	
	O
	O
	
	WHO, 2018

	Coumaphos
	Insecticide
	7 days
	1958-present
	
	
	
	O
	O
	
	CDC, 2017b

	Diazinon
	Insecticide
	24-96 hours
	The 1970s-present
	
	
	
	O
	O
	
	Roberts et al., 2007

	Disulfoton
	Insecticide
	-
	~2009
	
	
	
	O
	O
	O
	Fent, 2014

	Ethion
	Insecticide acaricide
	85 hours (in goats)
	The 1950s-1998
	
	
	
	O
	O
	O
	Mosha et al., 1990

	Parathion
	Insecticide acaricide
	48 hours
	The 1940s-2002
	
	
	
	O
	O
	
	WHO, 1980

	Phorate
	Insecticide acaricide
	24 hours
	~present
	
	
	
	O
	O
	O
	WHO, 2004

	Sulfotep
	Insecticide fumigant
	-
	1951-2004
	
	
	
	O
	O
	
	Fantke et al., 2014
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