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Table S1 Characteristics of the study population (N=1,317) at the Study of Women’s Health Across the Nation Multi-Pollutant Sub-Study baseline (1999-2000).
	Characteristics
	Median (IQR) or N (%)

	Age, year
	49.4 (47.4, 51.5)

	Race/ethnicity
	

	  White
	661 (50.2)

	  Black
	283 (21.5)

	  Chinese
	170 (12.9)

	  Japanese
	203 (15.4)

	Study site
	

	   Southeast Michigan
	230 (17.5)

	   Boston
	213 (16.2)

	   Oakland
	296 (22.5)

	   Los Angeles
	354 (26.9)

	   Pittsburgh
	224 (17.0)

	Education
	

	    High school or less
	238 (18.1)

	    Some College
	429 (32.6)

	    College and above
	650 (49.4)

	Smoking status
	

	   Never smoked
	832 (63.2)

	   Former smoker
	353 (26.8)

	   Current smoker
	132 (10.0)

	Body mass index, kg/m2
	26.1 (22.6, 31.6)

	Physical activity score
	7.9 (6.6, 9.0)

	Menopausal status
	

	    Pre-menopausal
	928 (70.5)

	    Post-menopausal
	178 (13.5)

	    Unknowna
	211 (16.0)

	Systolic blood pressure, mmHg
	112 (103, 125)

	Diastolic blood pressure, mmHg
	73 (67, 81)

	Anti-hypertensive medications use
	247 (18.8)

	Seafood intake, times/week
	1.5 (0.8, 2.5)

	Rice intake, times/week
	2.0 (1.0, 5.5)

	Urinary arsenic, µg/L
	14.7 (6.9, 38.7)

	Urinary cadmium, µg/L
	0.4 (0.2, 0.8)

	Urinary mercury, µg/L
	1.2 (0.7, 2.3)

	Urinary lead, µg/L
	0.8 (0.5, 1.3)


Note: IQR: interquartile range.
* Menopausal status unknown due to hormone therapy or hysterectomy.

Table S2. Detection rates and distributions of urinary metals.
	Metals
	LOD
	Percent >LOD
	Range of concentrations, μg/L

	
	
	
	Tertile 1
	Tertile 2
	Tertile 3

	Arsenic
	0.3
	100
	0.73, 9.23
	9.24, 27.62
	27.67, 1471

	Cadmium
	0.06
	94.3
	<LOD, 0.28
	0.29, 0.65
	0.65, 23.97

	Mercury
	0.05
	99.8
	<LOD, 0.84
	0.84, 1.81
	1.81, 32.37

	Lead
	0.1
	97.8
	<LOD, 0.57
	0.57, 1.05
	1.05, 43.59


Note: LOD: limit of detection.

Table S3. Predicted mean of systolic blood pressure (mmHg) at the baseline and the end of follow-up (year 17) by tertiles of urinary heavy metal concentrations.
	Tertiles of metal concentration
	Predicted mean* (95% CI) of systolic blood pressure (mmHg)

	
	Tertile 1
	Tertile 2
	Tertile 3

	Arsenic
	
	
	

	  Baseline
	111.8 (110.0, 113.5)
	110.9 (109.2, 112.6)
	110.4 (108.7, 112.1) 

	  Year 17
	124.3 (122.4, 126.2)
	123.7 (121.8, 125.6)
	126.2 (124.2, 128.1)

	Cadmium
	
	
	

	  Baseline
	111.6 (109.8, 113.3)
	110.6 (109.0, 112.2)
	111.0 (109.2, 112.7)

	  Year 17
	124.3 (122.4, 126.3)
	124.4 (122.5, 126.2)
	125.5 (123.5, 127.5)

	Mercury
	
	
	

	  Baseline
	112.9 (111.2, 114.7) 
	110.4 (108.8, 112.1)
	109.6 (107.9, 111.4)

	  Year 17
	125.3 (123.3, 127.2)
	125.2 (123.3, 127.0)
	123.6 (121.7, 125.6)

	Lead
	
	
	

	  Baseline
	110.9 (109.2, 112.6)
	111.2 (109.6, 112.8)
	111.1 (109.3, 112.9)

	  Year 17
	123.1 (121.2, 125.0)
	125.5 (123.6, 127.4)
	125.7 (123.6, 127.7)


* Predicted value was calculated from linear mixed effects models adjusting for age at baseline, race/ethnicity, study site, specific gravity (log-transformed), education, smoking status, alcohol drinking, physical activity, body mass index at baseline, menopausal status, seafood and rice intake at baseline, and interaction term between race/ethnicity and follow-up time.

Table S4. Predicted mean of diastolic blood pressure (mmHg) at the baseline and the end of follow-up (year 17) by tertiles of urinary heavy metal concentrations.
	Tertiles of metal concentration
	Predicted mean* (95% CI) of diastolic blood pressure (mmHg)

	
	Tertile 1
	Tertile 2
	Tertile 3

	Arsenic
	
	
	

	  Baseline
	73.2 (72.14 74.2)
	72.9 (71.9, 73.9)
	72.7 (71.7, 73.7)

	  Year 17
	74.7 (73.6, 75.9)
	74.7 (73.6, 75.9)
	76.0 (74.9, 77.2)

	Cadmium
	
	
	

	  Baseline
	72.9 (71.9, 74.0)
	72.8 (71.9, 73.8)
	73.0 (72.0, 74.1)

	  Year 17
	75.0 (73.8, 76.1)
	75.1 (73.9, 76.2)
	75.5 (74.3, 76.7)

	Mercury
	
	
	

	  Baseline
	73.9 (72.9, 74.9)
	72.5 (71.5, 73.4)
	72.4 (71.4, 73.4)

	  Year 17
	74.9 (73.7, 76.1)
	75.2 (74.1, 76.4)
	75.4 (74.2, 76.5)

	Lead
	
	
	

	  Baseline
	72.8 (71.8, 73.8)
	73.2 (72.2, 74.1)
	73.0 (71.9, 74.1)

	  Year 17
	74.0 (72.9, 75.2)
	75.5 (74.3, 76.6)
	76.1 (74.9, 77.3)


* Predicted value was calculated from linear mixed effects models adjusting for age at baseline, race/ethnicity, study site, specific gravity (log-transformed), education, smoking status, alcohol drinking, physical activity, body mass index at baseline, menopausal status, seafood and rice intake at baseline, and interaction term between race/ethnicity and follow-up time.


Table S5. Estimated annualized changes in systolic and diastolic blood pressure (mmHg) by tertiles of urinary cadmium concentration stratified by smoking status
	Tertiles of cadmium concentration
	Annualized change (95% CI) in systolic blood pressure (mmHg)*
	P for interaction

	
	Tertile 1 

	Tertile 2

	Tertile 3

	

	Never smokers
	0.74 (0.64, 0.83)
	0.83 (0.74, 0.93)
	0.89 (0.80, 0.97)
	0.03

	Former/current smokers
	0.77 (0.63, 0.90)
	0.75 (0.60, 0.89)
	0.80 (0.66, 0.93)
	0.84

	
	Annualized change (95% CI) in diastolic blood pressure (mmHg)*
	

	
	Tertile 1

	Tertile 2

	Tertile 3

	

	Never smokers
	0.12 (0.06, 0.18)
	0.14 (0.08, 0.20)
	0.19 (0.13, 0.25)
	0.21

	Former/current smokers
	0.10 (0.01, 0.18)
	0.09 (0, 0.19)
	0.09 (0, 0.17)
	0.98


* Adjusted for age at baseline, race/ethnicity, study site, specific gravity (log-transformed), education, alcohol drinking, physical activity, body mass index at baseline, menopausal status, seafood and rice intake at baseline, and interaction term between race/ethnicity and follow-up time.


Table S6. Predicted mean of blood pressure (mmHg) at the baseline and the end of follow-up (year 17) by tertiles of urinary metal concentrations in the model incorporating all metals.
	Tertiles of all metal concentrations
	Predicted mean (95% CI) of diastolic blood pressure (mmHg)*

	
	Tertile 1†
	Tertile 2‡
	Tertile 3§

	Systolic blood pressure
	
	
	

	  Baseline
	112.8 (110.3, 115.0)
	110.3 (108.0, 112.5)
	110.2 (107.8, 112.6)

	  Year 17
	124.2 (121.8, 126.7)
	124.5 (122.0, 127.1)
	125.7 (123.1, 128.4)

	Diastolic blood pressure
	
	
	

	  Baseline
	73.4 (72.0, 74.7)
	72.7 (71.4, 74.0)
	73.0 (71.6, 74.4)

	  Year 17
	74.6 (73.1, 76.1)
	74.8 (73.3, 76.4)
	76.3 (74.7, 77.9)


a Models were adjusted for age at baseline, race/ethnicity, study site, specific gravity (log-transformed), education, smoking status, alcohol drinking, physical activity, body mass index at baseline, menopausal status, seafood and rice intake at baseline, and interaction term between race/ethnicity and follow-up time.
† Predicted blood pressure when arsenic, cadmium, mercury, and lead concentrations were at their tertile 1.
‡ Predicted blood pressure when arsenic, cadmium, mercury, and lead concentrations were at their tertile 2.
§ Predicted blood pressure when arsenic, cadmium, mercury, and lead concentrations were at their tertile 3.

Table S7. Estimated annualized changes in blood pressure (mmHg) by tertiles of urinary heavy metal concentrations in the multi-metal model.
	Tertiles of metal concentration
	Annual change (95% CI) in systolic blood pressure (mmHg) *
	P for interaction

	
	Tertile 1
	Tertile 2
	Tertile 3
	

	Arsenic
	
	
	
	

	  Systolic blood pressure
	0.78 (0.70, 0.85)
	0.75 (0.67, 0.82)
	0.90 (0.82, 0.98)
	0.004

	  Diastolic blood pressure
	0.15 (0.10, 0.20)
	0.10 (0.05, 0.15)
	0.15 (0.09, 0.20)
	0.24

	Cadmium
	
	
	
	

	  Systolic blood pressure
	0.81 (0.73, 0.89)
	0.81 (0.73, 0.88)
	0.80 (0.72, 0.89)
	0.99

	  Diastolic blood pressure
	0.18 (0.13, 0.24)
	0.13 (0.08, 0.18)
	0.08 (0.03, 0.13)
	0.02

	Mercury
	
	
	
	

	  Systolic blood pressure
	0.75 (0.67, 0.83)
	0.86 (0.79, 0.94)
	0.80 (0.72, 0.88)
	0.09

	  Diastolic blood pressure
	0.05 (0.01, 0.11)
	0.15 (0.11, 0.20)
	0.18 (0.13, 0.24)
	0.0008

	Lead
	
	
	
	

	  Systolic blood pressure
	0.75 (0.67, 0.83)
	0.84 (0.77, 0.92)
	0.84 (0.75, 0.92)
	0.19

	  Diastolic blood pressure
	0.08 (0.02, 0.13)
	0.13 (0.09, 0.18)
	0.18 (0.13, 0.23)
	0.02


* Adjusted for age at baseline, race/ethnicity, study site, specific gravity (log-transformed), education, smoking status, alcohol drinking, physical activity, body mass index at baseline, menopausal status, seafood and rice intake at baseline, and interaction term between race/ethnicity and follow-up time.


Table S8. Estimated annualized changes in systolic and diastolic blood pressures (mmHg) by tertiles of urinary arsenic concentration in a subpopulation with seafood intake < 1.5 times/week (n=657).
	Annualized change (95% CI) in blood pressure*, mmHg
	Tertiles of urinary arsenic concentration
	P for interaction

	
	Tertile 1
	Tertile 2
	Tertile 3
	

	Systolic blood pressure  
	0.74 (0.64, 0.84)
	0.80 (0.69, 0.90)
	0.83 (0.72, 0.95)
	0.15

	Diastolic blood pressure
	0.10 (0.03, 0.16)
	0.14 (0.07, 0.21)
	0.14 (0.06, 0.21)
	0.31


* Adjusted for age at baseline, race/ethnicity, study site, specific gravity (log-transformed), education, smoking status, alcohol drinking, physical activity, body mass index at baseline, menopausal status, rice intake at baseline, and interaction term between race/ethnicity and follow-up time.
Table S9. Estimated annualized changes in systolic and diastolic blood pressure (mmHg) by tertiles of urinary N-telopeptide (NTX) adjusted lead concentrations.
	Annualized change (95% CI)*
	Tertiles of NTX adjusted lead concentration
	P for interaction

	
	Tertile 1
	Tertile 2
	Tertile 3
	

	Systolic blood pressure
	0.72 (0.65, 0.80)
	0.84 (0.77, 0.92)
	0.84 (0.77, 0.92)
	0.02

	Diastolic blood pressure
	0.08 (0.03, 0.13)
	0.13 (0.08, 0.18)
	0.18 (0.13, 0.23)
	0.01


* Adjusted for age at baseline, race/ethnicity, study site, specific gravity (log-transformed), education, smoking status, alcohol drinking, physical activity, body mass index at baseline, menopausal status, seafood and rice intake at baseline, and interaction term between race/ethnicity and follow-up time.

Table S10. Estimated annualized changes in systolic blood pressure (mmHg) and diastolic blood pressure (mmHg) by tertiles of urinary heavy metal concentrations.
	Tertiles of metal concentration
	Annual change (95% CI) in systolic blood pressure (mmHg)*
	P for interaction

	
	Tertile 1
	Tertile 2
	Tertile 3
	

	Arsenic
	0.63 (0.56, 0.71)
	0.64 (0.56, 0.71)
	0.82 (0.74, 0.90)
	0.0002

	Cadmium
	0.64 (0.56, 0.71)
	0.71 (0.63, 0.79)
	0.74 (0.66, 0.82)
	0.11

	Mercury
	0.63 (0.55, 0.70)
	0.75 (0.67, 0.82)
	0.71 (0.64, 0.79)
	0.04

	Lead
	0.62 (0.54, 0.70)
	0.72 (0.65, 0.90)
	0.74 (0.67, 0.82)
	0.03

	
	Annual change (95% CI) in diastolic blood pressure (mmHg)a
	

	Arsenic
	0.06 (0.01, 0.11)
	0.07 (0.02, 0.12)
	0.16 (0.11, 0.21)
	0.003

	Cadmium
	0.08 (0.03, 0.13)
	0.10 (0.05, 0.15)
	0.10 (0.05, 0.15)
	0.77

	Mercury
	0.03 (-0.02, 0.08)
	0.12 (0.07, 0.17)
	0.14 (0.09, 0.19)
	0.0009

	Lead
	0.04 (-0.01, 0.09)
	0.10 (0.05, 0.15)
	0.14 (0.09, 0.19)
	0.007


* Adjusted for age at baseline, race/ethnicity, study site, specific gravity (log-transformed), education, smoking status, alcohol drinking, physical activity, body mass index at baseline, menopausal status, seafood and rice intake at baseline, interaction term between race/ethnicity and follow-up time, and current use of anti-hypertensive medications.


