
Supplemental notes for ST-1: 
HIGH Exposure Category:
West: Group mean exposure data is reported for mill workers with ≥3 month’s duration of exposure (n=14) as described by West in Tables II and III.
Li: Study authors explained the lack of correlation between ambient air in the mining area and workers mean current UHg: “During our investigation, TGM concentrations in ambient air around the smelters were only measured at one site 2-3 meters away from of the smelter.” 
Vroom: Mean and range UHg values presented in this table were calculated from the reported “initial” 24-hr UHg measurements in workers followed prospectively; in two subjects urine mercury levels were not determined until 1 month and 6 months after exposure ceased, we did not adjust these values to account for half-life of elimination. 
El-Sadik: Group mean UHg was estimated from the reported mean ambient AirHg (averaged from measurements taken on 36 different days around the inception of the study) rather than UHg levels reported by study authors for the following reasons: 
(1) [bookmark: _GoBack]Reported UHg concentrations were inconsistent with reported concentrations for AirHg; group mean UHg levels of 61 and 101 µg/L reported for two groups of workers exposed >6 months (see Tables II and III, El-Sadik) were ~10-fold lower than expected levels based on reported mean ambient AirHg of 0.3 mg/m3 (range: 0.07 -0.88). Study authors suggested that reduced UHg excretion was related to altered kidney function, noting that UHg levels increased with increasing duration of exposure for the first three years of exposure and then decreased with increasing duration of exposure, “For an exposure 0.3 mg/m3, three years exposure can affect the power of kidney’s excretion”. 
(2) Our initial analyses of the dose-related prevalence of tremor and DTRs based on the reported UHg levels in both groups of workers revealed results that were both internally and externally inconsistent:
· Internally inconsistent: the prevalence of tremor and DTRs in workers (Table III) with longer exposure duration but lower UHg was nearly double the prevalence rates in workers (Table II) with shorter duration but 40% higher group mean UHg.
· Externally inconsistent: the dose-related prevalence of tremor and DTRs in both groups was approximately 10-fold higher than other studies with UHg levels that were similar to those reported in El-Sadik. 
Smith, study groups (a) and (b): Smith described findings for 2 groups of workers with UHg >200 µg/L; categorized as “High” exposure in our review: Group (a), n=27; and Group (b), n=61.  Smith reported prevalence of findings among workers aggregated into 5 groups (controls and 4 exposure groups) based on categorical levels of ambient Hg exposure averaged over the previous year (1-YR TWA AirHg <0.01 (controls); 0.01-0.05; 0.06-0.10; 0.11-0.14; 0.24-0.27 mg/m3). The average concentrations of UHg and BHg during the previous year were also determined, but results were presented only as the percentage of workers within each ambient Hg category with levels of BHg (<1, 1-5, 6-10, >10 µg/dL) or UHg (<10, 10-100, 110-300, 310-600, 600-1000 µg/L). Thus, mean UHg levels presented in this table are estimated from the median of 3 air-to-urine conversion ratios (1 µg/m3 = 2.3 µg/L) as determined by Smith and reported as the mid-point of the range for each categorical level of ambient Hg.  Group mean BHg levels presented in this table are approximated from graphical relationships depicted between AirHg and BHg. 
Pranjic: At the start of the study workers had not been exposed to mercury for average of 120 days (90-180 days), thus the reported UHg from measurements taken at that time are an underestimate of exposure.  Accordingly, we relied upon UHg estimated from the average AirHg  level during the previous 16 years of active exposure (TWA: 0.12 mg/m3) using the air:urine ratio of 1:2.3 (WHO 1991).  We also back-calculated UHg using the equation C  =  C0  x  e (-kel)(t), assuming first order elimination and an average half-life of elimination of UHg in the kidneys of 60 days (1): 
         	119.5 µg/g cr = C0  x  e (-0.5/60days)(120 days)  119.5 µg/g cr = C0  x  e (-0.999996)   119.5 µg/g cr = C0  x  0.367881 
	 C0 = 119.5 ÷  0.367881  325 µg/g cr, range: 65-2,180 µg/g cr.  
Bidstrup, study group (a): 103 DC meter repairman
· Mean and range of UHg for subgroup (a) was estimated from average AirHg measurements taken at “work benches” in DC repair shops using the conversation ratio (1µg/m3 = 2.3 µg/L) (WHO 1991). The study also collected 24-hr UHg samples from 126 of 161 men (103 DC repairman, 58 AC repairmen), but specific results were only reported for 26 of the 27 DC repairman who had been diagnosed with “chronic mercury poisoning”: individual levels ranged from 56 to 5,301 µg/L with a group mean of 953 µg/L; values were converted to units of µg/L using individual urine volumes reported for 21 of 26 men, and a default of 1.5 L was used for the remaining conversions. General results (which did not differentiate between DC and AC repairman) were reported for the remaining UHg samples: “[only] 16 of 101 men with no clinical evidence of poisoning excreted more than 300 µg. of mercury in twenty-four hours.” [reported results of UHg differ by by one sample]
· Mean atmospheric Hg levels presented in this table represent the average of 65 readings in previous year (36 winter, 29 summer) from 10 shops that employed the workers. 
· Duration of exposure: Reported duration of exposure is based on data reported for 27 DC repairman with “mercury poisoning”.
Miller: Additional details of exposure were described in a separate NIOSH reported by Chaffin {23511}
Bunn (1) Cohort 1: We present exposure levels (mean Hg levels in urine and stationary air) measured at initiation of the Bunn study; although exposure levels were reportedly lower at the end of the study period as a result of plant renovations (UHg = 84 µg/L; AirHg = 0.08 mg/m3), Bunn did not indicate when these renovations occurred. Data in Table VI indicates that 50% of workers had mean UHg levels > 200 µg/L throughout the study period. 
McCullough: We present the weighted average of group mean UHg levels reported for two groups of workers, 3 new hires (described by McCullough as “<BEI”) and 13 workers with longer tenure (“>BEI”). We could not treat this study as two separate study groups because the study reported the results of all but one of the neurological outcomes for the overall group (n=16), rather than for each group separately. Group mean UHg levels reported in the study were based on the average of monthly UHg measurements collected for 5 months (3 months prior to exam and 2 months following exam) from most workers, and for 3 months (2 months prior- and 1 month post-exam) from a few workers.     
Gilioli: Study described measurement of UHg elimination and used results to create a “risk index”; actual levels of UHg were not reported. Thus, UHg levels presented in this table were estimated from reported AirHg concentrations based on the air:urine ratio of 1:2.3 (WHO 1991); the midpoint of the measured range of AirHg concentrations was selected to approximate “mean” UHg level. 
Langolf: Weekly time-weighted average AirHg concentrations from the previous year were only reported for 1 of 3 chloralkali plants that employed the workers assessed in the study.  
Albers, 1982: This nested case-control study reported average UHg concentrations separately for 18 workers with “mild polyneuropathy” (PN) and 120  “normal” workers without PN; 104 µg/L is the weighted average of the average concentrations reported for those two groups at the time of testing [(120 x 100 µg/L) + (18 x 130 µg/L)] / 138 = 104 µg/L]. This was the estimated average UHg for all 138 workers, which included ~ 50% non-exposed workers, thus the actual mean among exposed workers was likely much higher. Workers with PN had twice the number of UHg measurements >250 μg/L, and more than twice as many UHg >500 μg/L in the year prior to their PE, thus cases with PN most certainly represented a High Exposure group. A companion study, Levine et al. 1982, reported group mean UHg of 290 µg/L in 18 exposed workers with electrodiagnostic evaluations for PN.

MEDIUM Exposure Category:
Bidstrup (b): Mean urine levels for subgroup of 58 AC repairmen were estimated from average air Hg measurements in “general atmosphere” of DC repair shops where testing and/or repairing of AC meters is “sometimes done in the same workshop as the D.C. meters …and the men are therefore exposed to mercury in the atmosphere” using the conversion ratio (1µg/m3 = 2.3 µg/L) (WHO 1991). Mean atmospheric Hg levels presented in this table represent the average of 30 readings from previous year: 14 winter, 16 summer) for 8 of the 9 shops that employed AC repairman (no data provided for 1 shop that employed 5 AC workers).
Bunn (2a): Study described measuring mercury vapor “daily” in “general room air” but only reported the range of ambient AirHg observed throughout the study period (1957-1978).
Cavalleri: Studied workers from 4 factories with reported UHg range (28-287 µg/g cr) in 30 of 33 workers (3 samples were lost due to technical problems).  Our estimate of group mean UHg (calculated weighted average based on categorical data provided in text and Figure 2 [(4 x >150 µg/g cr) + (8 x >100 µg/g cr) + (11 x >50 µg/g cr) + (7 x <50 µg/g cr) = 3, 000. 3,000 ÷ 30 = 100 µg/g cr ~ 140 µg/L]) is similar to the mean level (UHg: 115 µg/g cr) reported for 21 of those 30 workers in a separate report (57) which followed-up all workers (n=21) from 3 of the 4 factories that participated in the original study; study authors noted there were no differences in exposure between the factory that did not participate in the follow-up and those that did.
Gunther (a): Table presents the range of mean concentrations of UHg and AirHg measured throughout this 7-yr prospective study. 
Roels 1982: A separate report (Roels 1989) described the group mean urinary creatinine level  in the 1982 study used to estimate group mean UHg in µg/L:  “individual urine mercury levels during the past 12 months prior to both studies never exceeded 440 μg/L in the past year (urinary creatinine: 1.8 g/liter)” (Roels 1989)
Smith (c):  See above, “Smith” under “HIGH Exposure Category”, for explanation of exposure levels.   
Urban (2): The group mean UHg level reported for this group of 36 chloralkali workers (i.e., referred to as Cohort 2 in our review) was described in a separate study (63) that reported UHg in the preferred units of µg/L, “the mean urinary mercury estimated yearly during the period of 1991-1995 was 105.0 µg/Hg/L”. 

LOW Exposure Category: 
Angotzi: We present the weighted average of mean UHg levels the study reported for three groups of workers stratified by job category.  The range of UHg is from a separate report by Camerino (87) which reported UHg ranges for 33 of the 55 workers.  We could not treat this study as three separate study groups because the study reported the results of neurological testing for the overall group, rather than for each exposure group separately.
Bunn (2b): See above, “Bunn (2a)” under Medium Exposure Category, for explanation of exposure levels.
Chang: Mercury levels in blood and urine were measured 40-70 days after exposure had ceased and study authors noted, “their mercury levels must be underestimates”. Given the average half-life of elimination for mercury in the kidneys is ~60 days (Lauwerys 2001) we estimated mean UHg levels at the time of exposure assuming first order elimination, one half-life of elimination, and using the following equation: C  =  C0  x  e (-kel)(t).
For 40 days: 28 µg/L = C0  x  e (-0.5/60days)(40 days)  28 = C0  x  e (-0.333332)   28 = C0  x  0.716532 39.1 µg/L For 70 days: 28 µg/L = C0  x  e (-0.5/60days)(70 days)  28 = C0  x  e (-0.583331)   28 = C0  x  0.558036 50.2 µg/L 
The current group mean BHg level of 2.8 µg/dL indicates past exposures must have been higher than estimated from our calculations of ½-life of elimination. Comparable UHg levels in other studies with BHg levels ~2.8 µg/dL range from ~69 µg/L (Smith (d)) to 96 µg/g cr (Roels ’82).   
Piikivi: This study also reported exposure levels from the two decades prior to the study period; group means for “maximum [individual] U-Hg level in the 1960s” and “1970s” were 4-6 times higher than the mean levels reported at the time of the examination. 
Smith (d):  See above, “Smith” under “HIGH Exposure Category”, for explanation of exposure levels.   
Tang (a): Study reported duration of exposure (mean, range) for the entire cohort of 143 workers, but described neurological outcomes by level of UHg in µg/L for 3 groups: Controls (n=109; UHg <10), Low (n=25; UHg <20-40), and High (n=9; UHg >50); the corresponding duration of exposure for each subgroup was not reported. 

<BEI Exposure Category:
Fawer: The exposure levels reported in Fawer et al. are inconsistent. Table 1 reports a mean BHg level of 41.3 µmol/L (equivalent to 8,260 µg/L); a level that would be lethal and cannot be correct. Study authors noted that the BHg levels in their subjects were similar to those reported in Miller (23). If so, the Fawer BHg level was probably 0.413 µmol/L (equivalent 8.26 µg/dL). However, these relatively “high” BHg levels are not consistent with the relatively “low” mean levels of AirHg (26 µg/m3) or UHg (11.3 µmol/mol cr (20 µg/L)) reported in Fawer. The higher BHg levels relative to UHg and AirHg suggest that workers had recent peak Hg exposures that were not detected in ambient sampling and not yet reflected in UHg, because UHg excretion lags behind BHg excretion. 
Gunther (b): Table presents the range of mean concentrations of UHg and AirHg measured throughout this 7-yr prospective study. 
Langworth: 28% (25/89) of exposed and 36% (27/75) controls were shift workers. 
Soleo (a)(b): AirHg: Group (a) workers were assigned to mercury pumps; reported AirHg levels are from sampling data collected near pumps. Group (b) workers were assigned to other tasks in lamp manufacturing; reported AirHg levels are from sampling data from all departments.
Tang (b): see notes for Tang (a) under “LOW” exposure.
Wastensson: 62% (28/43) of exposed and 68% (15/22) controls were shift workers. 
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