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Table S1. Urinary As metabolites by quartile of total speciated urinary As: Median (25"-75"

percentile).
All Total speciated urinary As quartile (ng/L)

participants' <27.1 >27.1-<55.8 >55.8-105 >105
DMAs (ug/L)t 42.2 (20.5-77.6) 9.9 (4.9-15.9) 30.4 (25.6-36.5)  55.6 (48.5-67.8)  113.1(91.1-143)
MAs (ug/L)} 7.7 (3.3-14.9) 1.7(0.8-2.6) 5.4 (4.1-7.3) 11.0 (8.5-14.0) 21.6 (16.2-30.0)
iAs (ug/L){ 5.0 (1.9-10.0) 0.7 (0.4-1.6) 3.5(2.3-4.9) 7.1(5.2-9.2) 14.3 (10.3-21.3)
DMASs/MAs ratiof 5.5(4.0-7.4) 5.8 (4.3-7.9) 5.8 (4.3-7.6) 5.2(3.9-7.3) 5.1 (3.8-6.8)
MAs/iAs ratiof 1.6 (1.2-2.1) 1.7 (1.2-2.9) 1.6 (1.2-2.2) 1.6 (1.2-1.9) 1.5 (1.2-1.9)
% DMAs] 76.8 (70.6-81.5)  78.5(72.4-83.2)  77.2(72.4-82.4)  76.0(70.1-80.8)  75.6 (69.4-80.0)
% MAs} 14.0 (10.9-17.7)  13.5(10.3-16.9)  13.4(10.7-16.9) 14.5(11.1-184) 14.7(11.7-18.2)
% 1As] 8.9 (6.4-12.3) 7.9 (4.9-12.3) 8.6 (6.1-12.0) 9.1(7.0-12.2) 9.7 (7.2-13.0)
Creatinine (ug/L) 1 135 (74.8-173) 79 (44-135) 121 (69-160) 143 (95-183) 163 (132-213)

'N=1090 participants with measures of speciated urinary As in the primary analysis sample.
1 Kruskall-Wallis test P<0.05



Table S2. Associations between water and urinary arsenic and continuous indicators of cardiometabolic risk: Coefficient 95% CI.

Water As Urinary tAs
Cardiometabolic risk N Ln Water As Ln Water As N Ln Urinary tAs Ln Urinary tAs
marker (age, gender) (multivariable) (age and gender) (multivariable)
B (95% CI) B (95% CI) B 95% CI) B (95% CI)

Subjects not on medication
for condition of interest”
Fasting glucose, mg/dL 957 0.92 (0.17,1.67)*  0.93 (0.17, 1.69)* 1003  2.21 (0.59, 3.83)* 3.15 (1.30, 5.00)*
2-hour glucose, mg/dL 957 1.54 (0.18,2.90)*  1.41 (0.05,2.78)* 1003  3.58 (0.56,6.61)* 4.13 (0.72,7.53)*
Triglycerides, mg/dL 1004 4.57 (2.35,6.78)*  4.05 (1.86,6.25)* 1053  9.39 (4.51, 14.28)* 8.14 (2.63, 13.65)*
Cholesterol, mg/dL 1004 2.15 (1.00,3.30)*  2.21 (1.06,3.37)* 1053 341 (0.91,5.91)* 4.74 (1.85,7.63)*
LDL, mg/dL 980 0.60 (-0.37,1.57)  0.68 (-0.30, 1.66) 1026  0.58 (-1.51,2.67) 1.58 (-0.85,4.01)
HDL, mg/dL 1004 0.85 (0.56, 1.14)*  0.96 (0.67,1.25)* 1053  0.78 (0.15, 1.41)* 1.29 (0.57,2.02)*
SBP, mm Hg 912 0.67 (0.16, 1.18)*  0.60 (0.11, 1.09)* 960 -0.43 (-1.53, 0.66) 0.48 (-0.72, 1.68)
DBP, mm Hg 912 0.15 (-0.18,0.47)  0.09 (-0.22,0.40) 960 -0.40 (-1.08, 0.29) 0.02 (-0.72, 0.76)
No diabetes’
Fasting glucose, mg/dL 855 0.29 (-0.02, 0.60)** 0.34 (0.03,0.65)* 897 0.81 (-0.14, 1.48)* 0.87 (0.10, 1.63)*
2-hour glucose, mg/dL 855 0.62 (-0.18,1.42)  0.60 (-0.20,1.39) 897 0.62 (-1.20, 2.44) 1.39 (-0.58, 3.35)
Triglycerides, mg/dL 824 3.58 (1.32,5.84)* 344 (1.20,5.67)* 863 7.65 (2.76, 12.53)* 5.80 (0.29, 11.30)*
Cholesterol, mg/dL 824 1.95 (0.77,3.14)*  2.10 (0.91,3.29)* 863 2.51 (-0.11, 5.13) 3.26 (0.23,6.29)*
LDL, mg/dL 808 0.58 (-0.41,1.57)  0.71 (-0.29,1.71) 846 0.03 (-2.17,2.22) 0.67 (-1.88,3.22)
HDL, mg/dL 824 0.87 (0.57,1.18)* 094 (0.63,1.25)* 863 0.82 (0.14, 1.50)* 1.30 (0.52,2.09)*
SBP, mm Hg 772 0.44 (-0.07, 0.96)** 0.45 (-0.04, 0.95)** 813 -0.56 (-1.68, 0.56) 0.61 (-0.60, 1.83)
DBP, mm Hg 772 0.06 (-0.28,0.40)  0.05 (-0.27,0.38) 813 -0.49 (-1.22,0.23) 0.00 (-0.78, 0.79)
No diabetes, by %DMAs
Fasting glucose, mg/dL

%DMAs <median” 452 0.11 (-0.28,0.51)  0.20 (-0.20, 0.60) 452 0.42 (-0.40, 1.23) 0.51 (-0.43, 1.45)

%DMAs >median 403 0.49 (0.01,0.97)*  0.46 (-0.03,0.94) 403 1.64 (0.53,2.75)* 1.22 (-0.09, 2.53)**
2-hour glucose, mg/dL

%DMAs <median 452 -0.22 (-1.31,0.87)  -0.04 (-1.14,1.05) 452 -0.87 (-3.21, 1.46) -0.47 (-3.03, 2.09)

%DMAs >median™’ 403 1.49 (0.33,2.66)*  1.40 (0.22,2.57)* 403 3.90 (1.12, 6.68)* 3.92 (0.76, 7.07)*
Triglycerides, mg/dL

%DMAs <median™’ 369 2.57 (-0.68,5.82) 2.74 (-0.47,5.94)** 390 3.34 (-3.37,10.06) 3.02 (-3.64, 9.69)

%DMAs >median 301 5.19 (1.77,8.62)*  4.73 (1.21,8.26)* 310 14.73 (6.63, 22.83)* 13.13 (4.65, 21.60)*




Water As Urinary tAs

Cardiometabolic risk N Ln Water As Ln Water As N Ln Urinary As Ln Urinary As
marker (age, gender) (multivariable) (age and gender) (multivariable)
B 95% CI) B 95% CI) B 95% CI) B 95% CI)

Cholesterol, mg/dL

%DMAs <median” 369 2.20 (0.47,3.92)* 232 (0.55,4.09)* 390 0.76 (-2.85,4.38) 0.97 (-2.76, 4.70)

%DMAs >median 301 2.51 (0.58,4.45)* 2.54 (0.58,4.51)* 310 4.45 (-0.29,9.20)**  3.51 (-1.42, 8.43)
LDL, mg/dL

%DMAs <median 365 0.75 (-0.72,2.21)  0.84 (-0.67,2.34) 385 0.39 (-3.45,2.68) -0.31 (-3.49, 2.86)

%DMAs >median 295 0.81 (-0.87,2.48)  0.81 (-0.91,2.53) 304 0.10 (-4.02,4.21) -0.70 (-4.99, 3.59)
HDL, mg/dL

%DMAs <median” 369 1.07 (0.55,1.59)*  1.12 (0.59, 1.64)* 390 0.23 (-0.87,1.33) 0.45 (-0.66, 1.56)

%DMAs >median 301 0.83 (0.39,1.28)*  0.93 (0.47,1.40)* 310 1.47 (0.40, 2.55)* 1.66 (0.54,2.80)*
SBP, mm Hg

%DMAs <median’ 361 0.12 (-0.63,0.86)  0.05 (-0.67,0.76) 383 -1.04 (-2.59,0.51) -1.09 (-2.59,0.41)

%DMAs >median 278 0.93 (0.11, 1.75)*  0.66 (-0.14,1.47) 289 0.41 (-1.57,2.38) 0.15 (-1.81,2.11)
DBP, mm Hg

%DMAs <median’ 361 -0.42 (-0.95,0.10)  -0.47 (-0.98, 0.03)** 383 -0.77 (-1.85,0.31) -0.96 (-2.02, 0.09)*

%DMAs >median 278 0.56 (0.04, 1.07)*  0.40 (-0.09,0.90) 289 -0.01 (-1.24,1.21) -0.19 (-1.38,1.01)

*P<0.05 **P<0.10 for coefficient (95% CI) from linear models adjusted for age and gender; multivariable models also include education, smoking
status, alcohol consumer, recent seafood intake, weight status, elevated waist circumference and water source. Urinary As models additionally
adjusted for log-transformed urinary creatinine and > median % DMAs, Mas, and iAs in urine. Urinary As = X[dimethylated (DMAs), mono-
methylated (Mas) and inorganic (iAs) species].

*Ln urinary As by elevated %DMAs (>76.6%) interaction P<0.10 in both age/gender- and multivariable-adjusted models, evaluated using product
terms.

"Ln water As by elevated %DMAs (>76.6%) interaction P<0.10 in both age/gender- and multivariable-adjusted models, evaluated using product
terms.

*Exclusions. Fasting and 2-hour glucose were analyzed among individuals not reporting use of diabetes medication; SBP and DBP analyzed
among individuals not reporting use of hypertensive medication. Diabetes and hypertension medicine reported to be used by n=87 and 130
individuals respectively in the primary analysis sample (n=81 and 126 with water As measures). "No diabetes: Excludes individuals with fasting

plasma glucose >126 mg/dL, 2h plasma glucose >200 mg/dL, or self-reported diabetes diagnosis.



Table S3. Joint effect of water arsenic combined with arsenic metabolism indicators on cardiometabolic risk: Odds ratios (95% CI).

Cardiometabolic As metabolism Household water arsenic concentration quartile (ug/L)
Outcome Indicator
<25.5 >25.5-<47.9 >47.9-<79.0 >79.0
Dysglycemia® %DMAS"
Diabetes Low 1.00 2.32 (1.06-5.11)* 1.17 (0.49-2.78) 0.87 (0.37-2.04)
High 1.03 (0.46-2.31) 2.72 (1.25-5.93)* 2.28 (1.06-4.88)*" 2.61 (1.22-5.57)*"*
Prediabetes Low 1.00 0.59 (0.26-1.36) 1.14 (0.55-2.35) 0.88 (0.42-1.84)
High 0.92 (0.45-1.86) 1.62 (0.81-3.22) 0.90 (0.43-1.87) 1.34 (0.66-2.73)
Triglycerides >150 mg/dL Low 1.00 1.49 (0.85-2.61) 1.58 (0.90-2.78) 1.18 (0.66-2.08)
High 1.43 (0.83-2.49) 2.01 (1.16-3.47)*" 2.12 (1.22-3.66)*" 3.31 (1.89-5.78)*"
Cholesterol >200 mg/dL Low 1.00 1.47 (0.60-2.29) 2.19 (1.14-4.19) 1.52 (0.78-2.95)
High 1.18 (0.59-2.28) 2.34 (0.98-3.61)** 1.95 (1.03-3.70)* 2.09 (1.10-3.96)*
LDL >130 mg/dL Low 1.00 1.19 (0.55-2.57) 1.76 (0.83-3.71) 1.05 (0.48-2.33)
High 1.15 (0.54-2.43) 2.13 (1.04-4.35)* 1.69 (0.82-3.50) 1.85 (0.90-3.81)**
HDL <40/50 mg/dL Low 1.00 0.86 (0.50-1.49) 0.54 (0.31-0.92)* 0.59 (0.34-1.02)**
High 1.37 (0.78-2.41) 0.96 (0.55-1.67) 1.00 (0.57-1.76) 0.80 (0.46-1.39)
Hypertension® Low 1.00 1.31 (0.69-2.48) 1.21 (0.63-2.30) 1.72 (0.91-3.24)**
High 1.45 (0.78-2.67) 1.85 (1.00-3.43)* 1.89 (1.02-3.49)* 1.69 (0.91-3.14)**
Dysglycemia %MAs
Diabetes Low 1.00 2.11 (1.06-4.22)* 1.65 (0.82-3.30) 1.72 (0.86-3.44)
High 0.43 (0.19-0.99) 1.28 (0.59-2.77) 0.79 (0.36-1.74) 0.67 (0.31-1.45)
Prediabetes Low 1.00 1.37 (0.72-2.59) 0.61 (0.29-1.27) 1.06 (0.54-2.10)
High 0.53 (0.26-1.10) 0.34 (0.13-0.84)* 0.99 (0.51-1.94) 0.70 (0.34-1.42)
Triglycerides >150 mg/dL Low 1.00 1.62 (0.97-2.70)** 1.70 (1.00-2.89)* 2.44 (1.43-4.15)*"*
High 0.89 (0.52-1.55) 1.10 (0.62-1.95) 1.25(0.73-2.14) 1.04 (0.60-1.79)
Cholesterol >200 mg/dL Low 1.00 2.17 (1.16-4.03)* 2.29 (1.22-4.29)* 1.92 (1.01-3.67)*
High 1.24 (0.63-2.42) 1.68 (0.85-3.32) 1.93 (1.02-3.67)* 1.76 (0.92-3.37)**
LDL >130 mg/dL Low 1.00 2.33 (1.10-4.94)* 2.39 (1.12-5.11)* 2.44 (1.14-5.22)*
High 1.93 (0.89-4.20) 2.02 (0.90-4.54)* 2.17 (0.99-4.72)** 1.45 (0.64-3.31)
HDL <40/50 mg/dL Low 1.00 0.74 (0.42-1.29) 0.61 (0.35-107)** 0.62 (0.35-1.09)*
High 0.72 (0.41-1.27) 0.60 (0.34-1.06)** 0.49 (0.28-0.85)* 0.42 (0.23-0.72)*
Hypertension Low 1.00 1.67 (0.95-2.94)** 1.71 (0.96-3.06)** 1.49 (0.82-268)

High

1.00 (0.54-1.85)

0.88 (0.46-1.69)

0.93 (0.51-1.70)

1.30 (0.71-2.37)




Cardiometabolic

As metabolism

Household water arsenic concentration quartile (ug/L)

Outcome Indicator
<25.5 >25.5-<47.9 >47.9-<79.0 >79.0
Dysglycemia %iAs
Diabetes Low 1.00 2.03 (0.98-4.20)** 2.53 (1.62-6.08)** 2.03 (0.49-2.48)*
High 1.09 (0.48-2.50) 3.32 (1.62-6.80)* 1.10 (0.49-2.48) 1.37 (0.64-2.92)
Prediabetes Low 1.00 1.81 (0.86-3.85) 1.80 (0.86-2.91) 1.48 (0.69-3.19)
High 2.14 (1.04-4.42)* 1.62 (0.73-3.58) 1.32 (0.59-2.94) 1.93 (0.91-4.07)**
Triglycerides >150 mg/dL Low 1.00 1.53 (0.89-2.61) 1.41 (0.84-2.37) 2.23 (1.31-3.79)*
High 0.74 (0.42-1.28) 0.99 (0.58-1.72) 1.19 (0.68-2.07) 0.93 (0.54-1.62)*"
Cholesterol >200 mg/dL Low 1.00 2.23 (1.20-4.15)* 2.17 (1.19-3.98)* 1.88 (1.02-3.49)*
High 1.07 (0.55-2.09) 1.41 (0.73-2.70) 1.67 (0.87-3.22) 1.53 (0.80-2.91)
LDL >130 mg/dL Low 1.00 1.69 (0.86-3.30) 1.60 (0.83-3.08) 1.38 (0.70-2.71)
High 0.72 (0.33-1.54) 0.98 (0.48-2.03) 1.10 (0.52-2.30) 0.95 (0.46-1.99)
HDL <40/50 mg/dL Low 1.00 0.80 (0.45-1.42) 0.71 (0.41-1.23) 0.67 (0.38-1.17)
High 0.93 (0.52-1.63) 0.70 (0.40-1.23) 0.51 (0.29-0.90) 0.49 (0.28-0.85)
Hypertension Low 1.00 1.43 (0.79-2.61) 1.40 (0.78-2.49) 1.30 (0.72-2.34)
High 0.85(0.46-1.57) 0.99 (0.53-1.82) 0.93 (0.50-1.74) 1.30(0.70-2.38)
Dysglycemia DMAs/MAs
Diabetes Low 1.00 2.96 (1.27-6.93)* 2.01 (0.83-4.84) 1.52 (0.64-3.59)
High 2.49 (1.08-5.73)* 5.36 (2.38-12.08)* 3.85(1.71-8.69) 4.33 (1.93-9.69)*
Prediabetes Low 1.00 0.63 (0.25-1.59) 1.71 (0.82-3.56) 1.19 (0.56-2.53)
High 1.58 (0.77-3.25) 2.31 (1.13-4.75)* 1.04 (0.47-2.29) 1.79 (0.85-3.80)
Triglycerides >150 mg/dL Low 1.00 1.52 (0.85-2.72) 1.52 (0.86-2.66) 1.31 (0.74-2.30)
High 1.37 (0.79-2.39) 1.90 (1.09-3.29)* 2.18 (1.24-3.84)* 3.00 (1.71-5.27)**
Cholesterol >200 mg/dL Low 1.00 1.61 (0.82-3.19) 1.93 (1.00-3.72)* 1.69 (0.88-3.25)
High 1.25 (0.64-2.45) 2.29 (1.20-4.35)* 2.35(1.23-4.50)* 2.04 (1.06-3.92)*
LDL >130 mg/dL Low 1.00 1.10 (0.56-2.54) 1.42 (0.68-2.94) 0.89 (0.41-1.94)
High 0.93 (0.44-1.97) 1.74 (0.86-3.53) 1.67 (0.96-4.12) 1.75 (0.86-3.55)
HDL <40/50 mg/dL Low 1.00 0.90 (0.51-1.59) 0.62 (0.36-1.07)** 0.57 (0.33-0.99)*
High 1.34 (0.76-2.34) 0.91 (0.52-1.61) 0.89 (0.50-1.59) 0.83 (0.33-1.47)
Hypertension Low 1.00 1.01 (0.52-1.96) 1.04 (0.55-1.97) 1.43 (0.77-2.68)

High

1.16 (0.63-2.15)

1.78 (0.96-3.28)**

1.76 (0.94-3.49)**

1.58 (0.84-2.97)




Cardiometabolic

As metabolism

Household water arsenic concentration quartile (ug/L)

Outcome Indicator
<25.5 >25.5-<47.9 >47.9-<79.0 >79.0
Dysglycemia MAs/iAs
Diabetes Low 1.00 3.18 (1.45-6.96)** 1.75 (0.79-3.87) 1.84 (0.84-4.05)
High 0.71 (0.31-1.62) 1.34 (0.59-3.04) 1.26 (0.56-2.83) 1.05 (0.46-2.34)
Prediabetes Low 1.00 1.12 (0.59-2.14) 0.65 (0.32-1.27) 0.79 (0.41-1.54)
High 0.26 (0.12-0.55)* 0.31 (0.14-0.69)* 0.55 (0.28-1.09)* 0.49 (0.24-0.99)*
Triglycerides >150 mg/dL Low 1.00 1.40 (0.81-2.41) 1.87 (1.08-3.23)* 1.74 (1.01-3.01)*
High 1.26 (0.72-2.19) 1.91 (1.10-3.32)* 1.56 (0.91-2.69) 2.08 (1.20-3.62)*
Cholesterol >200 mg/dL Low 1.00 1.79 (0.89-3.58) 2.70 (1.38-5.28)* 1.98 (0.99-3.95)**
High 1.70 (0.86-3.39) 2.98 (1.52-5.84)* 2.34 (1.19-4.57)* 2.47 (1.25-4.86)*
LDL >130 mg/dL Low 1.00 2.89 (1.21-6.93)* 3.70 (1.56-8.79)* 2.34 (0.95-5.79)**
High 3.33 (1.42-7.83)* 3.54 (1.49-8.41)* 2.99 (1.26-7.11)* 3.37 (1.42-8.03)*
HDL <40/50 mg/dL Low 1.00 0.86 (0.49-1.51) 0.53 (0.30-0.92)* 0.60 (0.35-1.05)**
High 0.90 (0.51-1.57) 0.64 (0.36-1.13) 0.68 (0.39-1.18) 0.53 (0.30-0.92)*
Hypertension Low 1.00 1.47 (0.80-2.71) 1.27 (0.69-2.32) 1.55 (0.84-2.85)
High 1.08 (0.58-1.97) 1.22 (0.65-2.27) 1.36 (0.74-2.86) 1.36 (0.73-2.51)

*P<0.05 **P<0.10 for adjusted odds ratios (95% CI) for elevated cardiometabolic risk associated with increasing concentrations of water As

combined with As metabolism indicators; the referent are individuals in the lowest quartile of water As with < median levels of each As

metabolism indicator. Results come from multinomial or logistic models adjusted for age, gender, smoking status, alcohol consumer, BMI,

elevated waist circumference and main water source (well, treatment plant, other). The referent group for all ORs is subjects with the metabolism

indicator below the median in the lowest quartile of water As.

#P<0.10 indicates additive interaction between levels of each metabolism indicator and quartiles of water As (methods as in Vanderweele and

Knoll 2014); values bolded.

“Diabetes: fasting plasma glucose (FPG) >126 mg/dL, 2h plasma glucose (2HPG) >200 mg/dL, or self-reported diabetes diagnosis or medication
use. Pre-diabetes: FPG >110-<126 mg/dL or 2HPG >140 mg/dL. "Median cutoffs used to defined high vs. low concentrations of each As
metabolism indicator as follows: %DMAs = 76.6%; %MAs = 14.1%; DMAs/MAs = 5.441; MAs/iAs = 1.579. “Hypertension: systolic blood

pressure >140 mm Hg, diastolic blood pressure >90 or hypertensive medication use.
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