Supplemental Table 4. Sampling Strategies to Characterize Exposure 
	Exposure Indices
	Studies

	Urine Mercury (UHg) 

	CURRENTa UHg:

	Spot sample (Group mean UHg):
Group mean of individual single spot urine samples
	Roels (1) (2) (3) , Angotzi (4), Albers (5), Iwata (6),  Li (7), Suwa (8), Pranjic (9), Miller (10), Levine (11), Ehrenberg (12), Piikivi (13), Tang (14) , Verberk (15), Camerino (16) , Piikivi (17), Ellingsen (18), Fawer (19) , El Sadik (20), Urban (21), Zedda (22), Cavalleri (23)

	Group mean of individual’s average of two    spot urine samples collected before and after each exam period in prospective study
	Gunther (24)

	Spot sample (Group median UHg):

Group median of individual single spot urine samples
	Wastensson (25),  Roels 


(1;2) ADDIN REFMGR.CITE  (3),  Piikivi (13), Camerino (16) 

†: Vroom (26), Langworth (27)


	Spot sample (Individual UHg):

Individual UHg concentrations reported for each worker based on single sample (28); highest value of > one spot/or24-hr samples (29), or >1 sample (30)
	West (29) 
§: Zampollo (30), 
Rentos (28)
Miller (10) (PE)

	24-hr sample (Mean UHg):

Group Mean of individual single 24-hr urine samples
	Urban (31), Chapman (32),  Liang (33), Chang § (34)


	24-hr sample (Individual UHg):

Individual single 24-hr UHg concentrations reported for each worker, or subset of workers (35)
	Bidstrip (35), Vroom (36)

	HISTORICAL UHg:  

	AVE 3-Months: 
Group average of individual’s mean monthly UHg  measurements in 3 months prior to neurological exam
	Albers (5), Levine (11),
Langolf (37)

	AVE 5-Months: 
Group average of individual’s mean monthly UHg measurements for 5 months (3 months prior to exam and 2 months following exam). A few workers only had a 3-month average calculated (2 months prior- and 1 month post-exam)
	McCullough (38)†

	AVE 6-Months:  
Group average of individual’s mean monthly UHg  measurements in previous 6 months
	Albers (5),  Levine (11),  Gambini (1) (39),   Langolf (37) 

	AVE 1-Year:  

Group average of individual’s mean of monthly UHg  measurements from previous 12 months
	Albers (5),  Levine (11) , Langolf (37)†

	Group average of bi-annual “spot” UHg measurements from previous year 
(not specified if year prior to exam)
	Triebig (26) 

	Group mean of 24-hr UHg measured bi-annually for one year (not specified, but likely for the year prior to exam). 
	Soleo (40)**†

	Average of >4 UHg measurements per individual made during the year prior to exam (~2500 total samples); (results presented only as the percentage of workers within each ambient Hg exposure category with levels of UHg (<10, 10-100, 110-300, 310-600, 600-1000 µg/L)).
	Smith (41)


	Average (and range) of 5 UHg measures per individual collected at two month intervals during the year prior to exam 
	Verberk (15)

	1-YR average of group mean UHg reported for each of 4 years prior to exam (actual # of measurements not reported)  
	Schuckmann (42)

	1-YR average of group mean (median, range) of bi-annual 24-hr UHg measurements reported for each of 9 years prior to  exam (1979-1986)
	Soleo (40)

	AVE 2-Year:

Group average of individual’s mean of monthly UHg measurements in previous 24 months  
	Albers (5), Levine (11), Gambini (2) (39), 

[Zedda (22) (periodicity not reported)]

	AVE 3-Year: 

Group average of individual’s mean of monthly UHg measurements in previous 36 months  
	Albers (5) Levine (11)

	AVE 5-Year:

Group average (median) of individual’s average UHg concentration during the previous 5 years (periodicity of measurements not indicated)
	Wastensson (25)

	Group average (mean) of individual’s mean yearly UHg concentrations during the previous 5 years (used to estimate exposure group level).
	Urban (2) (31) 

	AVE Lifetime: 

Group average (median, range) of individual’s estimated lifetime average of “yearly mean UHg levels” (i.e., “the average of all the UHg results recorded during the same year”)
	Roels (1)

	Group mean and range of the individual’s mean UHg  during lifetime of exposure; mean lifetime exposure calculated by dividing the CUM Lifetime by the duration of exposure (in years)
	Ellingsen (18)

	Group average (mean, median, range) of individual’s total UHg measurements during period of exposure, divided by duration of exposure (first and last UHg recording)
	Piikivi (13)

	Group mean and range of individual’s mean UHg measurements over duration of exposure; no details provided regarding sampling frequency or methods   
	Bunn§ (43), Pranjic (9)

	CUMULATIVE: UHg (µg/L)

	CUM UHG Lifetime: 

Group mean, median, and range of individual cumulative exposure calculated by summing up previous UHG concentrations (BHg used only when no UHG available) or by summing up the yearly mean levels for the lifetime of exposure
	Wastensson (25)

	Group average (median, range) of individual’s “estimated lifetime average” UHg level multiplied by duration of exposure (in years)
	Roels (1)

	Group mean and range of the sum of individual’s yearly mean of quarterly UHg measurements throughout duration of exposure (based on 2200 samples; mean 2.9 measurements/yr/individual)
	Ellingsen (18)

	“Product of duration of exposure and UHg”; no other details given. Presumably UHg concentration based on single urine sample. 
	Urban (21)

	PEAKs: UHg (µg/L)

	Peaks >50:

Number workers with UHg levels > 50 three or more times in previous year (UHg)
	Angotzi (44)

	Peaks >100:
Number of times quarterly UHg levels were >100 during lifetime of exposure
	Piikivi (13)

	Peaks >150:
Number of times monthly UHg levels were >250 in 3,6, or 12 months prior to exam
	Langolf (37)

	Peaks >200 <300: 

Percentage of workers with UHg levels >200 but <300 during a 3-year period (1974-1976) prior to exam in 1977
	Schuckmann (42)

	Peaks >250:

Number of times monthly UHg levels were >250 in 6, 12, 24, or 36 months prior to exam
	Albers (5), Levine (11)

	Number of times monthly UHg levels were >250 in 3, 6, or 12 months prior to exam
	Langolf (37)

	Peaks >300: 

Number of times quarterly UHg levels were >300 during lifetime of exposure
	Piikivi (13)

	Reported percent of exposed workers with UHg peaks >300 during a 3-year period (1974-1976) prior to exam in 1977
	Schuckmann (42)

	Peaks >500:

Number of times monthly UHg levels were >500 in 6, 12, 24, 36 months prior to exam
	Albers (5), Levine (11)

	Number of times monthly UHg levels were >500 in 3, 6, or 12 months prior to exam
	Langolf (37)

	Highest Peak in Lifetime:

Highest peak urine ever recorded for the individual
	Langolf (37)

	Highest Peak per decade preceding exam:

Group mean, range of individual’s highest UHg ever recorded in the 1960s, and 1970s; reported separately per decade 
	Piikivi (13)

	UHg measurement, NOS: 

Urine mercury elimination in workers was used to created a “risk-index” but UHg levels were not reported and sampling details were not provided
	Gilioli  (45)

	Blood (BHg)

	CURRENTa (single determination):

	    Current BHg (whole blood)b
	

	          Group mean values reported
	Roels (2), Roels (1), Roels (3), Miller (10),  Piikivi (13), Piikivi (17),  Ellingsen (18),  Fawer (19), 

Chang§ (34)

	    Group median values reported
	Roels (1), Roels (2),  Roels (3), Triebig (26),  Piikivi (13), Langworth 6988

	    Individual BHg levels reported for subgroups
	Miller (10)

	Current BHg (serum)

    Group median values reported 
	Langworth (27)

	HISTORICAL (multiple measurements over time): 

	AVE 1-Year:  
Individual average of > 4 BHg measurements made during year prior to exam (~1400 samples). Workers categorized according to ambient Hg levels; BHg results presented as the percentage of workers with BHg (<1, 1-5, 6-10, >10 µg/dL) within each AirHg category.
	Smith (41)

	Mean value of BHg measurements made during year prior to exam (periodicity/ actual # of samples analyzed not reported)  
	Schuckmann (42), Langworth (27)

	AVE 5-Year:  
Group mean of BHg measurements made during 5 years prior to exam (periodicity/ actual # of samples analyzed not reported)  
	Langworth (27)

	AVE 20-Year:

Mean of individual BHg measurements made during 20 year period preceding exam, used as indicator of long-term exposure (based on average of 19 (8-27) samples per individual; periodicity of measurements not indicated)  
	Piikivi (17) 

	PEAK >3 (µg/dL):

Frequency of BHg peaks >3 µg/dL recorded during 5-yrs prior to exam
	Langworth (27)

	Ambient Air (AirHg)

	STATIONARY SAMPLES of AirHg (multiple measurements over time):

	Current AirHg; average “short-term”:

Average of multiple AirHg measurements (n=40; 11 area; 17 personal) collected for 7-8 hrs per workshift during time of the study
	Ehrenberg (12)

	Air Hg level, NOS: 

Range of AirHg concentrations; details of sampling not provided
	Gilioli (45) 

	Mean and range of AirHg concentrations based on area samples collected for 4-8 hrs depending on the work process; timing of sampling in relationship to exam period was not provided
	Liang (33)

	Mean and range of AirHg concentrations based on 36 area samples collected “on different days”; timing of sampling in relationship to exam period was not provided
	El Sadik (20)

	HISTORICAL (multiple measurements over time): 
	

	AVE 4-months:  

Average of multiple AirHg measurements collected during 4 months prior to exam (65 measures for High group, 30 measures for Medium exposure group)
	Bidstrup (35)

	Average of multiple AirHg measurements (n=589) collected 6 hours/day during 6 months prior to exam 
	Gambini (1)(39)

	AVE 1-Year:  
TWA average of > 6 AirHg measurements made during year prior to exam, multiplied by % time spent in sampling areas and by % time wearing respirator
	Smith (41)


	Average of time-weighted average (TWA) AirHg samples collected weekly during the year prior to exam (reported for 1 of 3 chloralkali plants that employed the workers assessed in the study) 
	Langolf (37)

	AVE 2-Year:  

Details not provided
	Zedda (22)

	AVE 3-Year:  

Average of multiple AirHg measurements (~2,800) collected over 3 years (1974-76) prior to exam performed in 1977
	Schuckmann (42)

	AVE 3-Year:  
Average of monthly AirHg measurements collected over 3-year period (1989-1991) prior to exam 
	Urban (1) (31) 

	AVE 4-Year:  
Mean and range of AirHg concentrations reported as 4-year increments for the previous 4- and 8-years prior to the initiation of 12-year prospective study
	Gunther (24)

	AVE 1-Year (over 9-Yr span) :

Mean and range of yearly AirHg concentrations reported for 5 separate years that spanned a 9-yr period prior to exam
	Soleo (40)

	AVE 12-Year:

Range of mean AirHg concentrations measured during 12-yr period of prospective study
	Gunther (24)

	Lifetime-CUM:

Group mean of individual time-weighted average (TWAs) of AirHg for lifetime. TWA derived from 545 monthly AirHg samples “for a normal 8-hour workday” and “total exposure” was based on the assumption that workers were exposed to same concentration of mercury for the entire duration of employment”  
	Pranjic (9)

	PEAKS >300 <500 (µg/m3): 

Number of times AirHg  levels were  between 300 and 500 in 3-year period (1974-76) prior to exam performed in 1977
	Schuckmann (42)

	PERSONAL SAMPLES of AirHg

	Personal Air Hg level, NOS: 

Group mean of personal AirHg samples measured for 24 of 26 workers; timing of sample collection not provided.
	Fawer (19) 



	AVE 1-Year:  
Group “average” of personal AirHg samples measured during year prior to exam for each of two chloralkali plants  
	Schuckmann (42)

	Hair Hg

	Group mean Hair Hg values reported (but not used to evaluate effects)
	Angotzi (46), Chang (34)

	Hg in Saliva

	Group mean Hg levels in 5 mL of saliva  reported
	El Sadik (20)


Key: 
a. Unless otherwise noted**, current urine and/or blood mercury levels refer to levels measured at or around the time neurological exams were administered.
** = Indicates studies that did not explicitly state that UHg/BHg samples were collected at or around time of the neurological exam: Tang (14), Li (7), Suwa (8), Fawer (19), Triebig (26), Urban (31), Iwata (6)
b. Blood Hg:  Samples were assumed to be whole blood samples if study did not otherwise indicate: this assumption was used for Miller (10); Piikivi (13); Chang (34), Piikivi (17). Most studies did not specify whether BHg represented “total Hg” (i.e., inorganic and organic Hg) or “inorganic” Hg; whenever both values were reported in a study we presented values for “inorganic Hg”.

§ = Indicates study did not provide specify details about sampling methods:

Bunn (43), Zampollo (30): studies did not indicate whether sample was a spot or 24-hr sample; in such cases sample was assumed to be a spot sample.
Chang (34): study did not specify whether the mercury levels in urine, hair or blood presented in Table 1 were mean or median values. However, because the text describes several other measures presented in Table 1 (age, height) as mean values, and describes “mean” duration of exposure, we assume the blood and urine mercury levels are mean values.   
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