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Table S1 Certified Reference Material (CRM NIES-18-Japan) in-house QA/QC for arsenic speciation (n=9) in µg/L.

	Measured Values (μg/L)
	AsB
	AsIII
	DMA
	MMA
	AsV

	First Assay

	CRM 18 (Measured)
	68
	0.5
	43
	0.10
	1.40

	CRM 18 (Measured)
	78
	0.3
	42
	0.04
	1.75

	CRM 18 (Measured)
	77
	0.3
	42
	0.03
	1.50

	CRM 18 (Measured)
	76
	0.3
	42
	0.07
	1.26

	CRM 18 (Measured)
	65
	0.4
	42
	0.03
	1.25

	CRM 18 (Measured)
	72
	0.5
	44
	0.00
	1.50

	Mean 
	73
	0.4
	42
	0.04
	1.44

	SD 
	5.3
	0.1
	0.8
	0.04
	0.19

	Second Assay

	CRM 18 (Measured)
	64
	0.4
	42
	0.05
	1.5

	CRM 18 (Measured)
	62
	0.3
	39
	0.04
	1.3

	CRM 18 (Measured)
	59
	0.3
	41
	0.05
	1.5

	Mean 
	62
	0.3
	41
	0.05
	1.4

	SD 
	2.5
	0.1
	1.5
	0.03
	0.12

	Certified Value (μg/L)

	Mean 
	69
	N/A 
	36
	N/A 
	N/A 

	SD 
	12
	N/A 
	9
	N/A 
	N/A 



Table S2 ClinChek-Control I & II and in-house inter-assay variation assessment for arsenic speciation.

	Inter-assay QA/QC (μg/L)
	AsB
	AsIII
	DMA
	MMA
	AsV

	Control I (Measured)
	16
	5.5
	11.1
	0.01
	0.99

	Control I (Measured)
	19
	6.1
	13.4
	0.01
	1.07

	Control I (Measured)
	16
	5.5
	10.1
	0.03
	0.81

	Control I (Measured)
	17
	4.8
	10.1
	0.02
	0.73

	Control I (Measured)
	16
	5.0
	10.1
	0.00
	0.30

	Control I (Measured)
	16
	5.1
	10.7
	0.01
	0.47

	Control I (Measured)
	16
	4.9
	10.2
	0.00
	0.52

	Average
	17
	5.2
	10.8
	0.01
	0.70

	SD
	1
	0.5
	1.2
	0.01
	0.28

	Control II (Measured)
	26
	8.7
	46.1
	0.00
	38.45

	Control II (Measured)
	31
	10.5
	61.4
	0.00
	39.77

	Control II (Measured)
	29
	9.5
	48.1
	0.01
	27.01

	Control II (Measured)
	31
	9.4
	49.8
	0.04
	26.79

	Control II (Measured)
	28
	8.9
	49.3
	0.01
	26.77

	Control II (Measured)
	27
	8.8
	44.5
	0.00
	12.35

	Control 2 (Measured)
	27
	8.7
	49.0
	0.01
	18.55

	Average
	28
	9.2
	49.8
	0.01
	27.10

	SD
	2
	0.7
	5.5
	0.01
	9.83




Table S3 Sample size of TAs and speciated urinary arsenic (Spec), and the population census of each category used in post-stratification. In the last five columns, the number of speciated concentrations below the limit of detection (LOD) with % in relation to each category sample size is shown within parentheses. No measured concentrations of TAs resulted in values below LOD.
	Categories
	Population
	Sample Size
	 
	Speciated Concentrations < LOD* (%)**

	 
	Size
	TAs
	Spec 
	 
	AsB
	AsIII
	DMA
	MMA
	AsV

	Belo Horizonte
	
	
	
	
	
	
	
	

	Total Pop 
	2,375,151
	506
	138
	 
	18 (13)
	37 (26 8)
	 3 (2 2)
	30 (21 7)
	  0

	Female
	1,261,638
	286
	83
	
	11 (13 3)
	22 (26 5)
	 1 (1 2)
	19 (22 9)
	  0

	Male
	1,113,513
	220
	55
	
	  7 (12 7)
	15 (27 3)
	 2 (3 6)
	11 (20)
	  0

	Age 0-9
	278,079
	19
	5
	 
	  1 (20)
	  2 (40)
	 0
	  1 (20)
	  0

	Age 10-19
	354,201
	40
	8
	
	  1 (12 5)
	  2 (25)
	 0
	  2 (25)
	  0

	Age 20-59
	1,443,299
	338
	87
	
	13 (14 9)
	26 (29 9)
	 2 (2 3)
	22 (25 3)
	  0

	Age 60+
	299,572
	109
	38
	
	  3 (7 9)
	  7 (18 4)
	 1 (2 6)
	  5 (13 2)
	  0

	Barreiro
	282,552
	44
	11
	 
	  0
	  0
	  0
	  0
	  0

	Central-South
	283,776
	86
	26
	
	  6 (23 1)
	11 (42 3)
	  2 (7 7)
	  8 (30 8)
	  0

	East
	238,539
	50
	15
	
	  0
	  4 (26 7)
	  0
	  2 (13 3)
	  0

	Northeast
	290,353
	65
	16
	 
	  1 (6 2)
	  4 (25)
	  0
	  3 (18 8)
	  0

	Northwest
	268,038
	63
	23
	
	  4 (17 4)
	  4 (17 4)
	  1 (4 3)
	  5 (21 7)
	  0

	North
	212,055
	42
	13
	
	  1 (7 7)
	  3 (23 1)
	  0
	  1 (7 7)
	  0

	West
	308,549
	64
	15
	 
	  3 (20)
	  6 (40)
	  0
	  4 (26 7)
	  0

	Pampulha
	226,11
	33
	6
	
	  1 (16 7)
	  1 (16 7)
	  0
	  1 (16 7)
	  0

	Venda Nova
	265,179
	59
	13
	
	  2 (15 4)
	  4 (30 8)
	  0
	  6 (46 2)
	  0

	
	
	
	
	
	
	
	
	
	

	Metropolitan
	 
	 
	 
	 
	 
	 
	 
	 

	Total
	5,414,701
	35
	10
	
	  0
	  1 (10)
	  0
	  1 (10)
	  1 (10)

	Female
	2,605,409
	17
	3
	
	  0
	  0
	  0
	  0
	  1 (33 3)

	Male
	2,809,292
	18
	7
	 
	  0
	  1 (14 3)
	  0
	  1 (14 3)
	  0

	* Limit of detection (LOD): arsenobetaine (AsB = 0 24 µg/L); arsenous acid (AsIII = 0 08 µg/L); dimethylarsinic acid (DMA = 0 17 µg/L); monomethylarsonic acid (MMA = 0 06 µg/L); and arsenic acid (AsV = 0 04 µg/L) 
** % in relation to each category speciation sample size 
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Table S4 Total acid digested urinary arsenic and toxic fraction levels (μg/g creat and µg/L) of Belo Horizonte compared to other studies.
	
	Total Population: Concentrations in μg/g creat
	
	Total Population: Concentrations in μg/L

	
	GM
	Percentile (95% Confidence Interval)
	
	GM
	Percentile (95% Confidence Interval)

	
	(95% C I )
	50th
	75th
	90th
	95th
	
	(95% C I )
	50th
	75th
	90th
	95th

	
	Total Acid Digest Urinary Arsenic

	BH  2018/19: N = 506

	
	9 68 (9 17-10 2)
	8 90 (8 50-9 50)
	13 2 (12 6-13 9)
	19 7 (17 9-23 5)
	29 2 (23 4-33 8)
	
	11 0 (10 3-11 8)
	10 7 (9 83-11 8)
	16 8 (15 6-18 5)
	26 7 (22 9-32 8)
	39 3 (32 1-46 8)

	USA  2015/16 (CDC 2021): N = 3058

	
	6 69 (6 32-7 08)
	5 56 (5 32-5 85)
	10 7 (9 74-11 5)
	24 9 (20 1-30 0)
	45 8 (32 0-65 3)
	
	5 96 (5 53-6 43)
	5 41 (4 92-5 84)
	11 1 (9 91-12 2)
	25 0 (20 8-30 0)
	44 6 (35 7-53 8)

	FRANCE 2014-16 (Fillol et al. 2021): N = 2419 (age 18 to 74)

	
	27 7 (25 9-29 7)
	24 1 (-)
	52 3 (-)
	122 99 (-)
	245 5 (200 8-304 2)
	
	20 8 (19 4-22 4)
	17 7 (-)
	39 3 (-)
	97 5 (-)
	178 7 (150 1-215 5)

	CANADA 2009-11 (CHMS 2013): N = 6311 (age 3 to 79)

	
	9 1 (7 7-11)
	7 8 (6 7-8 9)
	19 (15-24)
	-
	76 (58-94)
	
	8 6 (7 3-10)
	7 2 (6 1-8 3)
	17 (13-21)
	-
	71 (56-87)

	SOUTH KOREA (Lee et al. 2012): N = 4702 (age ≥ 20)

	
	41 1 (39 5-42 8)
	41 2 (38 9-43 1)
	61 9 (59 2-64 6)
	87 4 (82 6-91 5)
	108 7 (102 3-116 0)
	
	43 5 (41 6-45 4)
	45 5 (43 2-48 4)
	67 6 (64 8-70 3)
	94 2 (91 1-98 7)
	119 7 (112 7-126 8)

	MALAYSIA 2017/18 (Anual et al. 2021): N = 817 (age 18 to 88)

	
	52 7 (48 9-56 7)
	51 0 (-)
	105 9 (-)
	207 8 (-)
	313 9 (-)
	
	48 2 (44 8-51 8)
	47 8 (-)
	103 1 (-)
	194 8 (-)
	259 5 (-)

	

	   
	
	
	
	
	
	
	
	
	
	
	

	
	Toxic Fraction Urinary Arsenic

	BH  2018/19: N = 138

	
	5 21 (4 32-6 28)
	4 78 (4 38-5 25)
	7 15 (5 60-10 1)
	16 0 (8 40-28 9)
	28 8 (10 1-33 2)
	
	5 23 (4 45-6 15)
	5 82 (4 21-6 64)
	8 63 (7 59-10 9)
	14 4 (9 40-19 2)
	19 2 (12 1-35 4)

	USA 2015/16 (CDC 2021): N = 3094

	
	4 94 (4 70-5 20)
	4 77 (4 60-5 05)
	7 51 (7 29-7 66)
	11 6 (10 7-12 5)
	16 2 (14 3-17 9)
	
	4 41 (4 17-4 67)
	4 08 (3 79-4 49)
	6 55 (6 16-7 06)
	10 5 (9 43-11 7)
	14 5 (12 8-17 3)

	FRANCE 2014-16 (Fillol et al. 2021): N = 600 (age 18 to 74)

	
	8 18 (7 49-8 94)
	7 97 (-)
	12 5 (-)
	18 5 (-)
	29 8 (22 8-40 1)
	
	5,77 (5 27-6 32)
	5 43 (-)
	9 24 (-)
	14 7 (-)
	21 3 (17 6-25 2)

	CANADA 2018/19 (CHMS 2021): N = 2531 (age 3 to 79)

	
	5 20 (4 50-6 00)
	4 60 (4 00-5 30)
	-
	16 0 (12 0-20 0)
	21 0 (14 0-29 0)
	
	4 80 (4 20-5 40)
	4 60 (3 80-5 30)
	-
	16 0 (12 0-20 0)
	27 0 (16 0-38 0)

	

	   
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	



Table S5 Urinary arsenic species (μg/g creat and in µg/L) to the total population of Belo Horizonte compared to other studies.
	 
	Urinary Arsenic Species in μg/g creat: Total Population 
	
	Urinary Arsenic Species in μg/L: Total Population 

	Spec 
	GM
	Percentile (95% Confidence Interval)
	
	GM
	Percentile (95% Confidence Interval)

	
	(95% C I )
	50th 
	75th
	90th
	95th
	
	(95% C I )
	50th 
	75th
	90th
	95th

	   BELO HORIZONTE 2018/19   N = 138     LODs (μg/L): AsB = 0 24, AsIII = 0 08, DMA = 0 17, MMA = 0 06, AsV = 0 04

	AsB
	2 70 (1 95-3 74)
	2 55 (1 93-3 68)
	6 89 (4 27-9 48)
	13 5 (8 29-71 0)
	65 0 (9 31-76 7)
	
	2 71 (1 99-3 69)
	2 46 (1 83-3 31)
	7 58 (4 64-14 6)
	18 9 (12 2-36 5)
	31 8 (14 5-97 1)

	AsIII
	0 31 (0 23-0 43)
	0 46 (0 24-0 65)
	0 90 (0 72-1 13)
	1 42 (1 03-2 80)
	2 12 (1 14-4 91)
	
	0 32 (0 24-0 42)
	0 38 (0 24-0 49)
	0 97 (0 50-1 28)
	1 80 (1 05-2 41)
	2 12 (1 60-3 18)

	DMA
	2 51 (2 05-3 08)
	2 28 (1 94-2 69)
	4 01 (2 70-5 26)
	8 38 (4 70-18 5)
	16 5 (5 19-19 1)
	
	2 52 (2 07-3 08)
	2 70 (2 00-4 04)
	4 98 (4 19-6 87)
	8 05 (6 04-13 2)
	12 8 (7 48-21 9)

	MMA
	0 53 (0 37-0 74)
	0 76 (0 70-0 87)
	1 22 (1 02-1 69)
	2 63 (1 35-5 10)
	4 75 (1 63-7 4)
	
	0 53 (0 39-0 72)
	0 78 (0 57-0 89)
	1 44 (1 09-2 04)
	2 83 (1 81-3 47)
	3 44 (2 29-6 37)

	AsV
	0 89 (0 70-1 13)
	1 10 (0 85-1 31)
	1 86 (1 47-2 29)
	3 51 (2 03-5 38)
	5 26 (2 96-7 53)
	
	0 90 (0 71-1 12)
	1 20 (0 92-1 37)
	1 99 (1 51-2 24)
	2 59 (2 10-3 20)
	3 12 (2 29-5 23)

	   USA  2015/16 (CDC 2021)   N = 3091     LODs (μg/L): AsB = 1 16, AsIII = 0 12, DMA = 1 91, MMA = 0 20, AsV = 0 79

	AsB
	*
	< LOD
	4 55 (3 73-5 29)
	13 7 (10 3-18 4)
	29 0 (20 2-46 7)
	
	*
	< LOD 
	3 44 (2 77-4 44)
	14 6 (10 9-18 1)
	27 6 (22 1-38 6)

	AsIII
	*
	< LOD
	0 47 (0 35-0 61)
	0 80 (0 67-1 00)
	1 14 (0 92-1 34)
	
	*
	< LOD
	0 53 (0 39-0 67)
	0 88 (0 70-1 10)
	1 12 (0 96-1 33)

	DMA
	3 41 (3 26-3 56)
	3 32 (3 15-3 48)
	5 19 (5 03-5 40)
	8 45 (7 56-9 51)
	12 6 (10 6-14 4)
	
	3 04 (2 89-3 21)
	2 85 (2 65-3 12)
	4 85 (4 59-5 13)
	8 25 (7 32-9 53)
	11 8 (10 0-14 6)

	MMA
	*
	0 38 (<LOD-0 42)
	0 64 (0 56-0 73)
	1 01 (0 93-1 15)
	1 31 (1 24-1 41)
	
	*
	0 28 (<LOD-0 44)
	0 68 (0 59-0 79)
	1 10 (0 97-1 29)
	1 45 (1 29-1 58)

	AsV
	*
	< LOD
	< LOD
	< LOD
	< LOD
	
	*
	< LOD
	< LOD
	< LOD
	< LOD

	   CANADA 2018/19 (CHMS 2021): N = 2531 (3 to 79 years)     LODs (μg/L): AsO = 0 1, AsIII = 0 25, DMA = 0 14, MMA = 0 13, AsV = 0 14

	AsO1
	1 40 (1 10-1 70)
	1 30 (0 97-1 60)
	-
	23 0 (14 0-32 0)
	51 0 (34 0-68 0)
	
	1 30 (1 00-1 60)
	1 20 (0 90-1 50)
	-
	27 0 (14 0-39 0)
	63 0 (37 0-88 0)

	AsIII
	0 49 (0 42-0 58)
	0 44 (0 36-0 51)
	-
	1 90 (1 30-20 4)
	3 30 (1 50-5 10)
	
	0 45 (0 39-0 52)
	0 42 (0 35-0 49)
	-
	2 10 (1 50-2 70)
	3 60 (1 80-5 50)

	DMA
	4 00 (3 50-4 60)
	3 50 (3 10-4 00)
	-
	13 0 (9 50-16 0)
	17 0 (12 0-23 0)
	
	3 70 (3 20-4 20)
	3 50 (3 00-4 10)
	-
	13 0 (9 30-16 0)
	21 0 (13 0-30 0)

	MMA
	0 43 (0 37-0 51)
	0 42 (0 34-0 49)
	-
	0 99 (0 90-1 10)
	1 20 (1 10-1 40)
	
	0 40 (0 35-0 45)
	0 41 (0 34–0 48)
	-
	1 00 (0 87-1 20)
	1 50 (1 20-1 70)

	AsV
	*
	< LOD
	-
	< LOD
	0 32 (<LOD-0 36)
	
	*
	< LOD
	-
	< LOD
	0 15 (<LOD-0 18)

	

	
	
	
	
	
	
	
	
	
	
	
	

	< LOD means less than the limit of detection in μg/L      1: AsO = Arsenobetaine (AsB) + arsenocholine      * Not calculated: % <LOD was too high to provide a valid result 




