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Table S1. Occupations rated as requiring fine motor skills.

Occupations

Architect

Confectioner (pastry cook)
Conservator or restorer
Craft glazier
Curtain/drapery sewer
Dental technician
Dentist

Draftsman

Engraver

Garment maker
Landscape architect
Laundry tailor

Leather sewer
Ophthalmic optics process mechanic
Oral surgeon

Painter and decorator
Pattern maker

Polisher

Precision mechanic
Shoemaker
Stenotypist

Technical draftsman

Watchmaker




Table S2. Occupation and other potential predictors of fine motor skills of the non-dominant hand in 1,232 men assessed with Poisson

regression.
Variable Value n Tapping hits Line tracing errors Steadiness errors Aiming errors
Exp(B)  95% Cl Exp(B) 95% Cl  Exp(B) 95%Cl  Exp(B) 95% ClI
Intercept 1232 277 256 300 101 810 126 1.01 062 163 0.12 0.05 0.27
Occupation Blue-collar without exposure to
237 1 1 1 1
Mn (last occupation)
Welders 24 0.99 093 105 09 081 110 069 046 103 0.86 047 158
Occasional welding 195 1.01 0.98 1.03 101 095 1.09 0.89 0.76 1.04 0.76 0.57 0.99
Other potential exposure to Mn 103 1.04 1.00 1.07 098 090 1.06 0.94 0.78 113 0.94 0.69 1.28
Manually skilled 112 1.01 0.97 1.04 099 092 1.08 0.86 0.71 1.04 0.85 0.62 1.17
White-collar 561 1.03 1.01 1.05 099 093 1.04 0.99 0.87 112 0.87 0.71 1.07
Age [per 10 years] 1232 0.93 092 094 116 113 120 1.52 143 163 128 1.14 144
Smoking status Never 367 1 1 1 1
Former 687 1.00 0.98 1.02 101 096 1.05 1.02 092 114 1.15 0.95 1.39
Current 178 0.97 094 099 104 097 111 1.29 111 149 120 0.92 1.57
Test time [sec] 1232 1.01 100 1.01 1.05 1.03 1.07




Table S3. Odds ratios for at-risk occupation and other factors on substantially impaired fine motor tests of the non-dominant hand in 1,232 men.

Variable Value Tapping hits Line tracing errors Steadiness errors Aiming errors
nt  ORP 95% CI n ORP 95% ClI n ORP 95% ClI n ORP 95% ClI
Blue-collar jobs without
Occupation 28 1 21 1 29 1 38 1
exposure to Mn (last occupation)
Welders 4 171 053 551 1 048 0.06 381 1 035 005 269 3 077 022 274
Occasional welding 27 132 074 236 20 126 064 247 23 104 057 188 23 072 041 126
Other potential exposure to Mn 12 088 042 184 18 167 081 346 14 1.02 051 207 13 073 037 145
Manually skilled occupations 11 084 040 179 14 144 0.68 3.06 9 064 029 143 14 077 040 149
White-collar occupations 46 074 044 123 54 113 065 197 51 079 048 130 77 090 059 1.38
Age [per 10 years] 128 261 1.97 346 128 273 204 365 127 251 190 331 168 145 114 1.85
Smoking status Never 35 1 36 1 34 1 47 1
Former 71 103 066 160 70 1.02 065 159 70 101 065 157 95 108 0.74 158
Current 22 190 105 345 22 203 110 373 23 196 109 353 26 134 079 227
Test time [sec] 128 1.06 1.04 1.07 168 104 098 1.09

3Participants at risk; POdds ratio with 95% confidence interval (Cl) for substantially impaired dexterity (hits <10" percentile, errors >90™ percentile).



Table S4. Cumulative exposure to manganese and other predictors of fine motor skills of the non-dominant hand in 1,232 men assessed with

Poisson regression.

Variable Value n Tapping hits Line tracing errors Steadiness errors Aiming errors
Exp(B) 95% Cl Exp(B) 95% Cl Exp(B) 95% Cl Exp(B) 95% Cl
Intercept 1232 287 265 310 9.98 805 124 091 057 146 0.09 004 0.20
Cumulative exposure to Mn
910 1 1 1 1
[ng/m3 years]
>0-58.0 161 1.00 098 103 0.9 090 1.02 084 073 098 0.79 061 1.03
>58.0-184.8 81 1.02 099 105 1.03 09 112 08 070 103 0.84 060 1.18
>184.8 80 0.98 095 101 1.05 097 114 1.02 085 122 1.02 076  1.38
Occupational qualification University 350 1 1 1 1
Foremen/technician 269 0.98 096 101 099 093 1.05 1.06 092 122 094 072 121
None/vocational 623 0.97 09 099 105 1.00 1.10 1.16 1.04 130 143 1.16 1.75
Age [per 10 years] 1232 0.93 092 094 116 113 120 1.52 143 162 1.30 116 1.46
Smoking status Never 367 1 1 1 1
Former 687 1.00 099 102 1.00 096 1.05 1.02 091 113 1.12 093 135
Current 178  0.97 095 100 1.03 097 1.10 1.27 110 148 115 089 150
Test time [sec] 1232 1.01 100 101 1.05 1.02 1.07




Table S5. Odds ratios for cumulative Mn exposure, iron status, and other potential predictors of substantially impaired dexterity of the non-

dominant hand in 860 men.

Variable Value Tapping hits Line tracing errors Steadiness errors Aiming errors
n*  ORP 95% Cl n OR" 95%Cl n*  OR® 95% Cl n*  ORP 95% ClI
Cumulative exposure to Mn 0 58 1 58 1 61 1 90 1
[ng/m?3 years] >0-58.0 13 118 061 228 16 146 077 280 11 091 045 184 9 040 0.19 0.83
>58.0 - 184.8 6 114 045 290 1 018 0.02 136 7 128 053 309 4 041 014 1.18
>184.8 11 224 106 476 11 254 116 557 11 203 095 431 12 118 059 238
Iron status Normal 73 1 69 1 69 1 104 1
Hemoglobin < 13 g/dL 9 098 045 211 8 092 040 213 14 185 094 361 9 077 036 1.63
Ferritin > 400 pg/L 6 074 030 179 9 138 063 304 7 09 042 223 11 095 048 1.89
Occupational qualification University 19 1 22 1 19 1 28 1
Foremen/technician 17 102 050 208 14 081 038 171 18 111 054 226 19 091 048 171
None/vocational 52 142 078 256 50 126 070 229 53 153 084 277 77 164 100 2.68
Age [per 10 years] 88 267 189 378 8 350 240 510 90 287 203 407 124 163 121 218
Smoking status Never 23 1 26 1 25 1 35 1
Former 50 100 058 171 47 087 050 151 51 089 052 151 66 093 059 147
Current 15 189 090 393 13 169 077 370 14 165 078 346 23 162 0.88 2098
Gamma-glutamyl transferase [U/L] < 74 (90™ percentile) 76 1 74 1 79 1 112 1
>74 12 158 080 313 12 183 090 373 11 133 066 270 12 102 053 1097
Test time [sec] 86 1.05 1.03 1.07 124 105 099 111

aParticipants at risk; "Odds ratio (OR) with 95% confidence interval (Cl) as estimate of the relative risk for a substantially impaired dexterity (hits <10 percentile, errors

>90™ percentile).



