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Supplementary Table S1. Operating conditions for ICP-MS analysis.

Parameter Value

Radiation frequency power 1500 W

Argon gas pressure 600 kPa
Cell gas (Helium) 100 kPa
Peak pattern 3
Replicates 10
Sweeps/replicate 1000
Integration time/mass 9.00 sec

Stabilization time 30 sec




Supplementary Table S2. Age, height, body weight and BMI of 504 representative residents in Kabwe from 8 areas by age (mean and median at upper

row and range at lower row).

Area Kasanda Makululu Chowa Natuseko Bwacha M;-)lma Kang’omba Hamududu All area
prison
Sample size (female,
male)
allage 94 (57,37) 199 (116, 83) 15 (6, 9) 42 (22, 20) 19 (11, 8) 43 (22, 21) 38 (20, 18) 54 (26, 28) 504 (280, 224)
0-4  4(04) 5(0, 5) 2(0,2) 12 (2, 10) 2(1,1) 8(2,6) 4(3,1) 9 (3, 6) 46 (11, 35)
5-17 33(23,10) 51 (23, 28) 4(1,3) 9(3,6) 4(0, 4) 15 (5, 10) 10 (4, 6) 9(4,5) 135 (63, 72)
18- 57 (34,23) 143 (93, 50) 9 (5, 4) 21 (17, 4) 13 (10, 3) 20 (15, 5) 24 (13, 11) 36 (19, 17) 323 (206, 117)
Age (year) 30.7, 30 ab 31.9,30 a 24.9, 26 abc 18.1, 13 c 30.8, 36 abc 19.9,9 bc 25.9, 26 abc 25.3,27 abc 28.1, 27
(1-86) (0-96) (2-63) (0-54) (4-62) (0-72) (1-67) 0-72) (0-96)
Height (cm)

allage 146.4,156 ab  149.1,158 a 148.1,156 abc 130.6,135 ¢ 1445,154 abc 133.0,170 bc 1483,155 ab  1445,158 abc 144.9, 156

(79 - 186) (61 - 180) (90 - 187) (65 - 172) (88 - 173) (70 - 170) (89 - 189) (71-183) (61 - 189)
0-4 843,820 96.8, 99.0 925,925 87.2,89.5 93.0,93.0 93.8,99.0 97.3,98.0 91.8,96.0 91.3,95.0
(79 - 92) (61 - 128) (90 - 95) (65 - 100) (88 - 98) (70 - 104) (89 - 105) (71 -106) (61 - 128)

5-17 1245,123.0 121.0,122.0 130.3, 1305 120.3,123.0 132.3,1335 118.1,115.0 126.1,127.0 119.0, 120.0 122.4,123.0
(104 - 144) (94 - 158) (124 - 136) (101 - 135) (120 - 142) (103 - 144) (104 - 143) (83 - 134) (83 - 158)

18- 162.3,161.0 160.7, 161.0 168.3, 167.0 159.3, 160.0 156.2, 160.0 159.8, 164.0 163.7, 164.0 165.3, 164.0 161.6, 162.0
(130 - 186) (94 - 180) (154 - 187) (132-172) (95 - 173) (115 - 170) (145 - 189) (147 - 183) (94 - 189)

Body weight (kg)
allage 494,515 a 508,550 a 51.8,59.0 abc 373,270 ¢ 571,595 abc 359,280 bc 502,560 ab 471,525 abc 47.9,53.0

(10 - 154) (7 - 110) (12 - 105) (8 - 83) (11-102) (10 - 78) (12-92) (8 - 89) (7 - 154)



0-4 118,120 15.0, 14.5 125,125 12.4,13.0 135,135 13.5,13.0 17.0,15.0 13.6,14.0 13.4,13.0
(10 - 13) (7 - 24) (12 - 13) (8 - 16) (11 - 16) (10 - 19) (12 - 24) (8-17) (7 - 24)

5-17  25.1,23.0 23.0,22.0 25.3,25.0 214,225 26.3,27.5 21.4,20.0 25.5, 25.0 24.2,22.0 23.7,23.0
(17 - 39) (14 - 51) (21 - 30) (15 - 27) (18- 32) (15 - 33) (20 - 32) (11 - 47) (11 -51)

18-  66.1,63.0 62.0,59.0 72.3,68.0 57.7,55.0 746,715 55.7, 52.0 64.7, 61.0 62.1, 61.5 63.0, 60.0
(27 - 154) (38 - 110) (58, 105) (27 - 83) (53 - 102) (40 - 78) (49 - 92) (43 - 89) (27 - 154)

BMI

allage 215,204 ab 215212 a 212,219 ab 191,182 ab 240,241 a 184,176 215,218 ab 205,197 ab 21.0,20.4
(12.9 - 53.9) (12.8, 40.9) (13.3-30.8) (13.3-29.8) (12,5 - 37.9) (10.6 - 30.2) (14.3-34.2) (13.2-30.1) (10.6 - 53.9)

0-4 16.9,16.0 15.8,15.1 14.7,14.7 16.3,16.3 15.4,15.4 15.6, 15.2 17.5,15.6 16.2,15.9 16.1,15.6
(15.4 - 19.3) (14.0 - 18.8) (13.3 - 16.0) (13.9 - 19.3) (14.2 - 16.7) (10.6 - 20.4) (15.1- 21.8) (13.2-21.3) (10.6 - 21.8)

5-17 16.0,155 15.5,15.3 14.8,14.4 14.6,14.6 14.8,15.1 15.2,15.4 16.3,15.4 16.6, 15.9 15.6,15.4
(12.9 - 20.5) (12.8 - 20.4) (13.7-16.7) (13.3-15.9) (12,5 - 16.6) (12.9 - 16.6) (14.3 - 25.9) (13.4 - 26.2) (12,5 - 26.2)

18- 250,229 23.9,22.6 255,253 22.4,22.3 28.5,28.8 21.9,20.5 24.2,23.4 227,217 24.0,22.6
(16.0 - 53.9) (15.4 - 40.9) (20.8 - 30.8) (15.5 - 29.8) (20.7 - 37.9) (17.4-30.2) (16.2-34.2) (17.4-30.1) (15.4 - 53.9)

Note: Different small letters (a, b and c) between columns indicate a significant difference among areas.



Supplementary Table S3. BMI z-score for girls and boys with the age between 5 to 17 years old in 8 areas of Kabwe.

Area Kasanda Makululu Chowa Natuseko ~ Bwacha  Mpimaprison  Kang’omba  Hamududu All area
girl
-3~-2  0(0%) 0 (0%) 0 (0%) 0 (0%) 1 (25%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
2~-1 1(10%) 3 (11%) 2 (67%) 2 (33%) 1 (25%) 1 (10%) 1 (17%) 1 (20%) 10 (16%)
-1~0 4(40%) 15 (54%) 0 (0%) 3(50%) 1 (25%) 5 (50%) 4 (67%) 1 (20%) 28 (45%)
0~1 4(40%) 9 (32%) 1 (33%) 1(17%) 1 (25%) 4 (40%) 0 (0%) 3 (60%) 18 (29%)
1~2 1(10%) 1 (4%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 4 (6%)
2~3 0(0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (17%) 0 (0%) 2 (3%)
boy
-3~-2 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0(-) 0 (0%) 0 (0%) 0 (0%) 1 (1%)
2~-1  2(9%) 5(22%) 1 (100%) 0 (0%) 0(-) 1 (20%) 1 (25%) 0 (0%) 12 (17%)
-1~0 10 (43%) 7 (30%) 0 (0%) 2 (2%) 0() 4 (80%) 3 (75%) 2 (50%) 33 (46%)
0~1 8(35%) 9 (39%) 0 (0%) 0 (0%) 0(-) 0 (0%) 0 (0%) 1 (25%) 23 (32%)
1~2 3(13%) 1 (4%) 0 (0%) 0 (0%) 0(-) 0 (0%) 0 (0%) 0 (0%) 2 (3%)
2~3 0(0%) 1 (4%) 0 (0%) 0 (0%) 0() 0 (0%) 0 (0%) 1 (25%) 1 (1%)




Supplementary Table S4. BMI z-score for girls and boys with the age between 5 to 17 years old by Pb-B range (0 - 4.9, 5-19.9, 20 — 44.9, 45< ng/dL).

Pb-B range <5 5-19.9 20-44.9 45< All

girl
-3~-2 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
2~-1 2 (17%) 4 (22%) 4 (14%) 0 (0%) 10 (16%)
-1~0 8 (67%) 9 (50%) 10 (34%) 1 (33%) 28 (45%)
0~1 1 (8%) 3 (17%) 12 (41%) 2 (67%) 18 (29%)
1~2 0 (0%) 1 (6%) 3 (10%) 0 (0%) 4 (6%)
2~3 1 (8%) 1 (6%) 0 (0%) 0 (0%) 2 (3%)

boy
-3~-2 0 (0%) 1 (4%) 0 (0%) 0 (0%) 1 (1%)
2~-1 4 (29%) 4 (15%) 4 (14%) 0 (0%) 12 (17%)
-1~0 4 (29%) 14 (54%) 15 (54%) 0 (0%) 33 (46%)
0~1 5 (36%) 6 (23%) 9 (32%) 3 (75%) 23 (32%)
1~2 0 (0%) 1 (4%) 0 (0%) 1 (25%) 2 (3%)
2~3 1 (7%) 0 (0%) 0 (0%) 0 (0%) 1 (1%)




Supplementary Table S5. Blood biochemical parameters in plasma among the 504 representative Kabwe residents from 8 areas (mean=SD, minimum -

maximum).
Area Kasanda Makululu Chowa Natuseko Bwacha Mpima prison Kang'omba Hamududu
T-bil (mg/dL) 0.43+£0.24 ab 0.34£0.16 c 0.44+£0.18 abc 0.51+£0.32 a 0.49£0.27 abc 0.44 £0.20 ab 0.35+£0.19 bc 0.43+£0.31 abc
(0.1-1.6) (0.1-0.8) (0.2 -08) (0.1-1.9) (0.2-1.4) (0.2-1.1) (0.1-1.3) (0.1-1.8)
AST (IU/L) 21.28+862 abc 2037+1233 bc 1960+412 abc 23.64+11.90 ab 18.05+4.17 abc  20.93+480 abc 18.4 +6.96 c 23.76 +11.46 a
(12 - 88) (7 - 149) (14 - 29) (13 - 85) (12 - 30) (13 - 35) (7 - 36) (12 - 81)
ALT (IU/L) 8.77£3.20 a 8.453 +3.82 a 9.84 +3.60 a 7.82+2.05 a 8.53 +2.77 a 7.96 +1.85 a 9.23+3.85 a 9.27 +4.33 a
(7 - 24) (7 - 45) (7-19) (7-17) (7 -15) (7-14) (7-22) (7 - 26)
LDH (1U/L) 21434 +69.19 abc 207.64+98.94 bc 30353+235.72 ab 24286+80.22 ab 269.21 +98.78 a 200.60 +57.01 bc 196.13 +65.72 c 199.61 +66.48 bc
(89 - 605) (112 - 1176) (95 - 1038) (124 - 506) (148 - 581) (109 - 345) (124 - 414) (89 - 374)
GGT (IU/L) 45.28 £ 37.74 ab 50.71+55.25 ab 4240+37.54 ab 48.29 +58.76 ab 58.32 £43.57 a 34.00 £20.74 ab 34.35 + 26.92 b 48.26 +42.00 ab
(13 - 308) (7 - 390) (17 - 168) (13 - 391) (21 - 224) (11 - 120) (7 -143) (13 - 203)
ALP (lU/L) 580.83+344.92 ab 481.95+28541 b 540.93+299.01 ab 63555+336.71 a 52547+32380 ab 656.95+373.32 a 507.26+282.88 ab 554.46+336.92 ab
(186 - 1545) (195 - 1660) (202 - 1118) (258 - 1499) (219 - 1114) (176 - 1597) (183 - 1134) (234 - 1600)
T-pro (g/dL) 7.13+1.09 ab 6.98 £1.01 ab 7.35+0.92 ab 7.10+0.93 ab 6.71 +£0.89 ab 7.05+0.91 ab 6.75+1.20 b 7.16 £1.47 a
(4.3-9.4) (4.2-10.4) (5.9-9.6) (5.1-9.1) (4.8-85) (5.3-9.0) (4.4-9.7) (4.7-10.4)
Alb (g/dL) 4.13 £0.67 ab 3.78 £0.60 c 4.76 £0.55 a 4.03 £0.65 abc 3.79 £ 0.65 bc 3.94£0.54 abc 3.93+£0.79 abc 4.07 £0.96 abc
(2.3-5.8) (2.3-5.6) (3.8-6.0) (3.0-5.5) (2.3-5.3) (3.1-5.3) (2.3-6.0) (2.2-5.9)
BUN (mg/dL) 9.87 £3.25 a 9.91+2.99 a 10.20 £ 2.60 a 9.32 £ 2.69 a 9.98 +2.51 a 8.85+2.49 a 10.29 + 3.38 a 1040+4.21 a
(4 +22) (4-23) (6-17) (4 - 15) (4-14) (4 - 14) (6-17) (4-24)
UA (mg/dL) 5.10+1.47 a 480 +1.45 ab 517 £1.67 ab 447 +1.40 ab 4.99 +2.00 ab 430+1.01 ab 451 +1.17 ab 446134 b
(2.5-9.3) (1.4 - 10.5) (3-8.4) (2.4-7.9) (2.9 - 10.4) (2.6 - 6.5) (2.4-6.5) (2.3-8.7)
Cre (mg/dL) 1.03+0.27 ab 0.90+0.24 b 1.17 +0.28 a 0.93+0.28 ab 0.96 £0.21 ab 0.90 +0.22 b 0.97 +0.23 ab 0.91+0.34 b
(0.5+£1.9) (0.3-1.7) (0.7-1.8) (0.5-1.6) 0.4-1.3) (0.6-1.4) (0.6-1.5) 0.2-1.7)




BUN/Cre 9.87 +3.06 a 11.28 +4.11 a 9.21+3.61 a 10.69 +4.16 a 11.22 + 4.86 a 10.39 +3.69 a 10.90 + 3.96 a 12.77 £ 6.63 a

(4.29 - 24.29) (3.93 - 30.00) (5.33 - 18.89) (5.33 - 25.00) (3.21 - 25.00) (3.22 - 20.00) (6.36 - 25.00) (2.21 - 45.00)
eGFRwpRD 6662+11.02 ¢  8389+2176 a 69.65+1825 ¢  7553+1890 ¢  74.21+1456 abc 71.89+832 bc 84.90+2378 abc 83.89+29.31 ab
(36.25 - 92.46) (48.01 - 186.99) (41.22 - 86.36) (51.73 - 130.65) (55.86 - 106.50) (52.13 - 87.40) (50.87 - 116.09) (43.96 - 151.51)

Note: Different small letters (a, b and c) between columns indicate a significant difference among areas.



Supplementary Table S6. Distribution of blood biochemical parameters in plasma by age and Pb-B range (0 - 4.9, 5-19.9, 20 — 44.9, 45< ng/dL).

number of samples Comparison with normal
reportable normal BLL 25% 75%
age group below reportable min median max mean SD SE value range (%)
range range range quartile quartile
range below within  above
all age - 32 allBLL 0.1 0.3 0.3 0.5 1.9 0.4 0.2 0.0 - - -
allBLL 0.1 0.2 0.3 0.4 1.9 0.3 0.3 0.0 A - - -
<5 0.1 0.2 0.2 0.4 1.2 0.3 0.3 0.1 a - - -
0-4 - 8 5-199 0.1 0.3 0.3 0.4 1.9 0.4 0.4 0.1 a - - -
20.0-449 0.1 0.2 0.2 0.3 0.4 0.2 0.1 0.0 a - - -
45< 03 0.4 0.4 0.4 0.4 0.4 0.1 0.0 a - - -
allBLL 0.1 0.2 0.3 0.4 1.6 0.3 0.2 0.0 A - - -
<5 0.2 0.3 0.4 0.6 1.3 0.4 0.2 0.0 a - - -
5-17 13 5-199 0.1 0.3 0.3 0.4 0.8 0.3 0.1 0.0 ab - - -
20.0-449 0.1 0.2 0.3 0.4 1.6 0.3 0.2 0.0 b - - -
T-bil
0.2-25.0 45< 0.1 0.2 0.3 0.4 0.6 0.3 0.2 0.1 ab - - -
(mg/dL)
allBLL 0.1 0.3 0.3 0.5 1.4 0.4 0.2 0.0 B 49 93.7 1.5
<5 01 0.3 0.4 0.5 1.4 0.5 0.3 0.0 a 3.0 924 45
18 -, female  0.2-1.2 10 5-199 0.1 0.2 0.3 0.4 0.8 0.4 0.1 0.0 b 6.4 93.6 0.0
20.0-449 0.1 0.3 0.4 0.5 0.6 0.4 0.1 0.0 ab 4.0 96.0 0.0
45< 03 0.3 0.7 0.9 1.2 0.7 0.4 0.2 a 0.0 100.0 0.0
allBLL 0.1 0.3 0.4 0.6 1.8 0.5 0.2 0.0 C 0.9 98.3 0.9
<5 0.3 0.3 0.4 0.6 1.8 0.5 0.3 0.0 a 0.0 97.3 2.7
18 -, male 02-1.2 1 5-199 0.1 0.4 0.5 0.6 0.8 0.5 0.2 0.0 a 1.9 98.1 0.0
20.0-449 0.2 0.4 0.5 0.6 1.0 0.5 0.2 0.0 a 0.0 100.0 0.0

45< 03 0.3 0.4 0.6 0.9 0.5 0.3 0.1 a 0.0 100.0 0.0




all age - 6 alBLL 7 16 19 23 149 210 104 0.5 - - -
allBLL 12 19 22 26 53 234 7.4 11 AB - - -
<5 12 18 23 25 39 222 6.1 15 - - -
0-4 - 0 5-199 15 19 21 27 53 24.0 8.5 1.9 - - -
20.0-449 17 18 20 22 29 207 4.2 1.6 - - -
455 25 29 32 37 42 33.0 8.5 49 - - -
allBLL 11 17 19 24 149 217 128 11 B - - -
<5 15 18 20 25 36 21.8 5.8 11 - - -
5-17 0 5-199 12 17 18 21 35 19.7 5.0 0.7 - - -
200-449 11 17 20 24 149 232 188 2.5 - - -
AST
10 - 1000 45< 17 20 20 25 27 220 37 1.4 - - -
(1u/L)
all BLL 7 15 17 21 36 17.9 5.0 0.4 C 0.0 100.0 0.0
<5 7 15 18 22 31 179 53 0.6 0.0 100.0 0.0
18 -, female 7-38 6 5-19.9 7 14 17 20 36 174 4.7 0.4 0.0 100.0 0.0
20.0-449 11 14 20 22 32 194 58 1.2 0.0 100.0 0.0
45< 15 16 21 22 28 20.4 5.2 2.3 0.0 100.0 0.0
allBLL 11 18 21 26 88 246 134 1.2 A 0.0 915 8.5
<5 14 18 21 26 81 249 127 2.1 0.0 919 8.1
18 -, male 7-38 0 5-199 11 18 21 27 85 254 140 1.9 0.0 88.5 115
200-449 14 18 20 22 88 228 143 2.9 0.0 95.8 4.2
45< 18 18 22 27 31 233 64 3.2 0.0 100.0 0.0
all age - 378 all BLL 7 7 7 8 45 8.6 35 0.2 - - -
all BLL 7 7 7 7 16 7.7 1.8 0.3 A - - -
ALT
10 - 1000 <5 7 7 7 7 7 7.1 0.0 0.0 - - -
(1U/L) 0-4 - 40
5-199 7 7 7 7 16 8.2 2.5 0.6 - - -
20.0-44.9 7 7 7 7 12 7.8 1.9 0.7 - - -




45< 7 7 7 9 10 8.0 1.7 1.0 a - - -
allBLL 7 7 7 7 17 75 15 0.1 - - -
<5 7 7 7 7 13 7.6 15 0.3 a - - -
5-17 - 124 5-199 7 7 7 7 14 7.4 1.2 0.2 a - - -
20.0-449 7 7 7 7 14 7.4 1.3 0.2 a - - -
45< 7 7 7 7 17 8.5 3.8 14 a - - -
allBLL 7 7 7 7 24 8.3 2.8 0.2 0.0 100.0 0.0
<5 7 7 7 9 21 8.5 2.8 0.3 a 0.0 100.0 0.0
18 -, female 4-44 164 5-199 7 7 7 7 22 7.9 2.5 0.2 a 0.0 100.0 0.0
20.0-449 7 7 7 10 24 9.2 4.0 0.8 a 0.0 100.0 0.0
45< 7 7 7 7 11 7.9 1.8 0.8 a 0.0 100.0 0.0
allBLL 7 7 11 13 45 11.0 52 0.5 0.0 99.1 0.9
<5 7 7 11 13 26 11.2 52 0.8 a 0.0 100.0 0.0
18 -, male 4-44 50 5-199 7 7 11 13 45 116 6.0 0.8 a 0.0 98.1 19
20.0-449 7 7 7 11 21 9.5 3.6 0.7 a 0.0 100.0 0.0
45< 7 10 12 12 13 10.8 2.6 13 a 0.0 100.0 0.0
all age - 0 allBLL 89 164 196 248 1176 2147 933 4.2 - - -
all BLL 150 191 255 321 605 2598 86.2 127 - - -
<5 150 180 193 258 364 2309 714 173 a - - -
0-4 - 0 5-19.9 150 238 259 309 424 2625 666 153 ab - - -
LDH 20.0-449 164 198 265 294 345 2509 66.0 249 ab - - -
50 - 2000
(/L) 45< 328 338 348 477 605 427.0 1545 89.2 b - - -
allBLL 142 198 233 277 1176 248.2 985 8.5 - - -
<5 142 207 233 274 414 2458 641 123 a - - -
5-17 - 0
5-199 161 185 232 279 377 239.6 581 8.8 a - - -
20.0-449 148 203 238 271 1176 2579 1351 179 a - - -




45< 178 203 214 253 320 2319 524 198 - - -
allBLL 89 148 181 222 1038 1976 97.0 6.8 15 71.8 26.7
<5 103 142 182 229 1038 2115 1342 165 15 69.7 28.8
18 -, female 106 - 220 5-199 89 150 177 212 846 189.8 78.0 7.4 0.9 75.5 23.6
200-449 89 172 196 222 305 1948 532 106 4.0 64.0 320
45< 146 186 188 231 248 199.8 404 181 0.0 60.0 40.0
allBLL 95 152 175 211 581 1883 61.1 5.7 1.7 79.5 18.8
<5 104 149 166 221 581 1981 876 144 2.7 70.3 27.0
18-, male 106 - 220 5-199 95 154 180 211 378 1879 498 6.9 1.9 80.8 17.3
20.0-449 134 150 174 186 247 1734 296 6.1 0.0 91.7 8.3
45< 171 174 187 204 223 1918 240 120 0.0 75.0 25.0
all age - all BLL 7 23 34 52 391 466 465 21 - - -
allBLL 13 20 23 33 7 285 145 21 - - -
<5 13 16 22 27 68 249 129 31 - - -
0-4 - 5-199 14 21 25 34 77 303 165 338 - - -
20.0-449 19 21 22 31 53 28.1 123 4.6 - - -
45< 27 31 34 44 54 383 140 8.1 - - -
allBLL 7 19 25 33 64 269 109 0.9 - - -
GGT
10 - 1500 <5 7 23 27 33 55 277 9.8 1.9 - - -
(1U/L)
5-17 - 5-199 11 19 23 32 57 26.6  10.7 16 - - -
200-449 7 19 22 33 64 255 108 14 - - -
45< 17 29 38 46 54 369 130 4.9 - - -
all BLL 7 24 36 54 280 459 350 24 0.5 49.0 50.5
<5 7 24 38 54 143 432 244 3.0 15 42.4 56.1
18 -, female 9-35
5-199 11 26 35 52 280 487 414 39 0.0 50.0 50.0
20.0-449 13 19 26 59 108 39.7 280 5.6 0.0 64.0 36.0




45< 23 31 42 110 23 51.0 345 154 a 0.0 40.0 60.0
allBLL 14 36 53 85 391 777 738 6.8 0.0 333 66.7
<5 22 36 55 74 224 70.6 538 8.8 a 0.0 35.1 64.9
18 -, male 9-40 5-199 14 38 52 104 391 903 914 127 a 00 26.9 73.1
20.0-449 19 33 41 65 308 584 574 117 a 0.0 50.0 50.0
45< 67 75 80 101 157  96.0 412 206 a 00 0.0 100.0
all age - allBLL 176 299 389 764 1660 541.2 3236 144 - - -
allBLL 315 711 807 1023 1593 846.2 2745 405 - - -
<5 448 710 796 970 1593 846.6 2850 69.1 a - - -
0-4 - 5-19.9 315 736 833 1045 1540 9024 2813 645 a - - -
20.0-449 322 550 621 758 927 640.6 1965 743 a - - -
45< 817 927 1036 1043 1050 967.7 130.7 754 a - - -
allBLL 238 709 872 1071 1660 907.8 280.7 24.2 - - -
<5 238 754 960 1272 1600 998.3 366.3 70.5 a - - -
5-17 - 5-199 307 742 882 1011 1370 877.0 2191 33.0 a - - -
ALP 20.0-449 359 709 845 1029 1660 878.3 256.5 34.0 a - - -
130 - 4000
(1U/L) 45< 471 657 1106 1258 1545 993.0 399.1 150.8 a - - -
all BLL 183 271 325 381 855 3441 109.2 7.6 0.0 71.4 28.6
<5 183 283 324 390 631 346.0 1021 126 ab 0.0 69.7 30.3
18 -, female 120 - 370 5-19.9 195 270 317 361 855 3346 107.0 102 b 0.0 76.4 23.6
20.0-449 226 331 358 406 772 389.1 1276 255 a 0.0 56.0 44.0
45< 186 212 255 424 439 3032 119.8 536 ab 0.0 60.0 40.0
allBLL 176 280 327 382 899 3453 1129 104 0.0 70.9 29.1
<5 176 280 347 403 655 348.0 100.8 16.6 a 00 59.5 40.5
18 -, male 120 - 370
5-199 216 283 320 363 634 3345 858 119 a 0.0 78.8 21.2
200-449 191 269 320 381 899 367.7 1763 36.0 a 00 66.7 333




45< 297 299 325 351 355 3255 313 156 0.0 100.0 0.0
all age - allBLL 4.2 6.3 7.0 1.7 104 7.1 11 0.0 - - -
allBLL 4.2 5.6 6.5 7.0 9.7 6.3 11 0.2 - - -
<5 47 5.6 6.9 7.3 9.7 6.7 14 0.3 - - -
0-4 - 5-199 48 5.8 6.2 6.9 7.6 6.3 0.8 0.2 - - -
20.0-449 42 5.1 5.6 6.2 7.0 5.6 1.0 0.4 - - -
45< 6.0 6.4 6.7 6.8 6.9 6.5 0.5 0.3 - - -
allBLL 4.3 6.1 6.6 7.4 9.9 6.8 11 0.1 - - -
<5 54 6.4 6.9 7.9 9.2 7.1 11 0.2 - - -
5-17 - 5-199 51 6.3 6.9 7.1 9.1 6.8 0.9 0.1 - - -
20.0-449 43 6.0 6.5 7.1 9.9 6.6 1.2 0.2 - - -
T-pro
20-110 45< 51 6.0 7.4 8.2 8.5 7.1 14 0.5 - - -
(9/dL)
allBLL 4.4 6.6 7.2 8.0 104 7.3 1.0 0.1 29.1 56.8 141
<5 44 6.6 7.4 8.3 104 7.4 1.2 0.1 25.8 53.0 21.2
18 -, female  6.7-8.3 5-199 48 6.6 7.1 1.7 9.5 7.1 0.9 0.1 32.7 58.2 9.1
20.0-449 59 6.8 7.4 8.0 9.4 7.5 1.0 0.2 20.0 60.0 20.0
45< 6.4 6.5 7.2 7.6 7.9 7.1 0.7 0.3 40.0 60.0 0.0
allBLL 5.4 6.5 7.2 1.7 104 7.3 11 0.1 274 54.7 17.9
<5 56 6.4 7.2 1.7 10.3 7.4 12 0.2 37.8 40.5 21.6
18 -, male 6.7-83 5-199 54 6.9 7.3 7.8 104 73 1.0 0.1 231 59.6 17.3
20.0-449 57 6.6 7.1 1.7 9.1 7.2 0.9 0.2 25.0 62.5 125
45< 75 7.6 7.7 7.9 8.6 7.9 0.5 0.3 0.0 75.0 25.0
all age - allBLL 2.2 35 3.9 4.3 6.0 3.9 0.7 0.0 - - -
Alb allBLL 2.2 3.2 35 4.0 6.0 3.6 0.8 0.1 - - -
1.0-6.0
(g/dL) 0-4 - <5 22 3.1 3.6 4.3 6.0 3.7 1.0 0.2 - - -
5-199 27 3.2 35 3.9 4.2 35 0.4 0.1 - - -




200-449 23 2.6 3.2 34 4.2 31 0.7 0.3 - - -
45< 3.2 3.7 4.2 4.2 4.2 3.9 0.6 0.3 - - -
allBLL 2.3 34 3.8 4.3 5.6 3.9 0.7 0.1 B - - -
<5 31 3.6 4.1 4.3 5.5 4.1 0.7 0.1 - - -
5-17 - 0 5-199 29 35 3.9 4.4 5.4 3.9 0.6 0.1 - - -
20.0-449 23 3.3 35 4.2 5.6 3.8 0.7 0.1 - - -
45< 28 34 3.9 4.6 48 3.9 0.8 0.3 - - -
allBLL 2.3 35 3.9 4.3 6.0 4.0 0.7 0.0 BC 39.3 57.3 3.4
<5 23 3.6 41 4.6 6.0 41 0.8 0.1 31.8 62.1 6.1
18 -, female  3.8-5.3 0 5-199 23 35 3.8 4.1 5.6 3.8 0.6 0.1 48.2 50.0 1.8
200-449 32 3.8 4.0 4.6 5.4 4.2 0.6 0.1 24.0 72.0 4.0
45< 3.6 4.0 4.2 4.5 4.6 4.2 0.4 0.2 20.0 80.0 0.0
allBLL 2.8 3.7 4.0 45 5.9 4.1 0.7 01 C 30.8 65.0 4.3
<5 28 3.7 3.9 4.5 5.9 4.1 0.8 0.1 37.8 51.4 10.8
18 -, male 3.8-53 0 5-199 3.0 3.8 4.0 45 5.8 4.1 0.6 0.1 25.0 73.1 1.9
20.0-449 3.2 3.5 4.0 4.3 5.3 4.1 0.7 0.1 375 62.5 0.0
45< 4.0 4.2 4.4 4.7 5.0 45 0.4 0.2 0.0 100.0 0.0
all age - 13 allBLL 4 8 9 12 24 9.9 3.1 0.1 - - -
allBLL 4 6 8 9 17 8.5 3.0 0.4 A - - -
<5 4 7 9 9 15 8.8 31 0.8 - - -
0-4 - 2 5-199 4 7 8 10 15 8.4 2.8 0.6 - - -
BUN
5-200 20.0-44.9 6 8 8 8 10 7.9 12 0.5 - - -
(mg/dL)
45< 5 6 6 12 17 9.3 6.7 3.8 - - -
allBLL 4 7 9 11 17 9.1 25 0.2 A - - -
5-17 - 3 <5 5 7 8 11 14 8.6 24 0.5 - - -
5-199 6 8 9 11 14 9.3 2.2 0.3 - - -




20.0-449 4 8 9 11 17 9.1 2.7 0.4 a - - -
45< 6 7 7 11 14 8.9 2.9 11 a - - -
allBLL 4 8 9 11 23 9.8 31 0.2 19.9 78.6 15
<5 4 8 9 11 18 9.5 3.0 0.4 a 227 77.3 0.0
18 -, female 8-20 7 5-199 4 8 10 11 23 9.9 3.1 0.3 a 173 80.9 1.8
20.0-449 4 8 9 11 22 95 3.7 0.7 a 240 72.0 4.0
45< 7 9 12 12 13 10.6 2.5 11 a 20.0 80.0 0.0
allBLL 4 9 11 13 24 115 3.3 0.3 8.5 89.7 1.7
<5 4 9 12 14 22 11.8 3.7 0.6 a 108 86.5 2.7
18 -, male 8-20 1 5-199 5 9 11 12 24 112 3.3 0.5 a 5.8 92.3 19
20.0-449 7 10 11 13 17 111 2.8 0.6 a 125 87.5 0.0
45< 11 13 15 16 17 143 2.8 14 a 0.0 100.0 0.0
all age - 0 allBLL 1.4 3.7 4.5 5.6 10.5 4.7 1.4 0.1 - - -
allBLL 2.3 34 3.8 44 7.8 3.9 1.0 0.2 - - -
<5 23 2.8 3.7 41 52 3.6 0.9 0.2 a - - -
0-4 - 0 5-199 24 35 3.8 4.6 7.8 41 11 0.3 a - - -
20.0-449 26 3.4 3.5 41 4.6 3.7 0.7 0.3 a - - -
45< 39 4.2 4.4 5.7 6.9 5.1 1.6 0.9 a - - -
UA allBLL 2.4 3.4 4.0 4.5 6.6 4.0 0.8 0.1 - - -
1.0-20.0
(mg/dL) <5 24 3.2 3.4 4.2 5.9 3.7 0.9 0.2 a - - -
5-17 - 0 5-199 26 3.5 4.0 4.5 6.6 41 0.8 0.1 ab - - -
20.0-449 27 3.6 4.0 4.7 6.5 4.2 0.8 0.1 b - - -
45< 3.0 3.8 4.2 4.5 5.2 41 0.7 0.3 ab - - -
allBLL 1.4 3.7 45 55 8.6 4.7 1.2 0.1 6.3 69.4 24.3
18 -, female 3-55 0 <5 27 3.5 4.3 51 7.5 4.4 1.2 0.1 a 4.5 77.3 18.2
5-199 14 3.8 4.7 5.6 8.5 4.7 1.2 0.1 a 55 66.4 28.2




20.0-449 25 4.3 4.8 5.5 8.6 4.8 14 0.3 16.0 64.0 20.0
45< 4.0 43 4.7 6.0 6.4 5.1 1.1 0.5 0.0 60.0 40.0
allBLL 2.9 5.2 6.0 6.7 10.5 6.0 16 0.1 6.8 72.6 20.5
<5 29 4.6 5.4 6.4 9.3 5.6 1.3 0.2 5.4 86.5 8.1
18 -, male 4-7 0 5-199 31 5.3 6.0 6.8 10.5 6.2 1.7 0.2 1.7 71.2 21.2
200-449 3.0 5.1 6.1 7.2 9.3 6.2 17 0.3 8.3 58.3 333
45< 6.3 6.7 7.3 1.7 7.8 7.2 0.7 0.4 0.0 50.0 50.0
all age - 0 allBLL 0.2 0.8 0.9 1.1 1.9 1.0 0.3 0.0 - - -
allBLL 0.2 0.5 0.6 0.7 1.3 0.6 0.2 0.0 - - -
<5 02 0.4 0.6 0.7 1.2 0.6 0.3 0.1 - - -
0-4 - 0 5-199 04 0.6 0.7 0.8 1.3 0.7 0.2 0.0 - - -
200-449 04 0.5 0.5 0.6 0.8 0.5 0.2 0.1 - - -
45< 0.6 0.7 0.7 0.8 0.8 0.7 0.1 0.1 - - -
allBLL 0.3 0.7 0.8 0.9 14 0.8 0.2 0.0 - - -
<5 0.6 0.7 0.8 0.9 12 0.8 0.2 0.0 - - -
5-17 - 0 5-199 05 0.7 0.8 0.9 1.2 0.8 0.1 0.0 - - -
Cre
0.3-40.0 20.0-449 0.3 0.7 0.8 0.8 14 0.8 0.2 0.0 - - -
ma/db) 45< 04 0.6 0.8 0.9 1.0 0.7 0.2 0.1 - - -
allBLL 0.5 0.9 1.0 11 19 1.0 0.2 0.0 0.5 38.8 60.7
<5 06 0.9 1.0 11 1.8 1.0 0.2 0.0 0.0 34.8 65.2
18 -, female 0.6-0.9 0 5-199 05 0.9 1.0 11 1.7 1.0 0.2 0.0 0.9 46.4 52.7
200-449 06 1.0 11 1.2 1.9 11 0.3 0.1 0.0 24.0 76.0
45< 1.0 10 11 11 11 11 0.1 0.0 0.0 0.0 100.0
allBLL 0.7 1.0 11 1.3 17 1.2 0.2 0.0 2.6 65.8 31.6
18 -, male 08-12 0 <5 0.8 0.9 11 1.3 1.7 11 0.3 0.0 0.0 70.3 29.7
5-199 0.7 1.0 11 1.3 1.6 11 0.2 0.0 1.9 69.2 28.8




20.0-449 0.7 1.0 1.2 14 1.7 1.2 0.3 0.1 8.3 62.5 29.2
45< 1.3 1.3 13 13 1.4 1.3 0.0 0.0 0.0 0.0 100.0
all age - allBLL 2.2 8.2 10.0 129 450 110 43 0.2 - - -
allBLL 6.4 10.0 12.7 16.5 450 145 6.9 1.0 - - -
<5 64 11.7 12.9 20.0 450 165 9.0 2.2 - - -
0-4 - 5-199 7.1 9.0 114 15.0 250 125 4.4 1.0 - - -
20.0-449 838 11.7 16.0 18.0 250 156 5.6 21 - - -
45< 7.5 7.9 8.3 16.3 243 134 9.5 55 - - -
allBLL 5.1 9.0 11.3 143 300 121 43 0.4 - - -
<5 6.3 8.2 10.0 135 200 111 3.9 0.8 - - -
5-17 - 5-199 73 9.0 111 13.6 200 117 3.3 0.5 - - -
20.0-449 51 10.0 114 15.0 300 127 52 0.7 - - -
BUN/Cre - 45< 75 10.8 117 147 175 125 3.4 13 - - -
allBLL 2.2 7.5 9.2 114 25.6 9.8 3.2 0.2 50.5 48.5 1.0
<5 22 7.5 9.0 111 18.9 9.5 3.2 0.4 56.1 43.9 0.0
18 -, female 10-20 5-199 3.2 7.8 10.0 12.0 256 10.2 3.3 0.3 445 53.6 1.8
20.0-449 3.9 7.3 8.3 11.0 145 8.9 2.8 0.6 64.0 36.0 0.0
45< 7.0 8.2 10.9 10.9 13.0 100 2.4 11 40.0 60.0 0.0
allBLL 3.2 8.0 10.0 12.2 30.0 103 3.6 0.3 46.2 53.0 0.9
<5 32 8.0 10.0 13.3 18.8 1038 3.8 0.6 37.8 62.2 0.0
18 -, male 10-20 5-199 50 8.1 9.3 118 30.0 101 4.0 0.6 51.9 46.2 19
20.0-449 6.3 7.7 9.7 10.2 17.5 9.8 2.7 0.5 50.0 50.0 0.0
45< 7.9 9.5 11.2 12.5 131 108 24 1.2 250 75.0 0.0
eGFRwMDRD all age >=60 allBLL 36.3 65.9 74.8 87.4 187.0 786 214 15 - - -
(mL/min/1.73 - all BLL 30.2 48.9 59.0 68.3 2127 663 317 438 76.7 23.3 -
0-4 >=60
m2) <5 36.1 53.2 61.4 87.6 2127 773 433 6.6 64.7 35.3 -




5-199 30.2 45.0 54.6 61.0 100.2 547 16.0 24 a 944 5.6 -

20.0-449 465 61.2 74.3 88.4 105.7 751 217 3.3 a 50.0 50.0 -

45< 475 49.2 50.9 52.7 544  50.9 4.9 0.7 a 100.0 0.0 -

allBLL 31.2 56.7 65.6 74.3 1556 677 156 24 A 78.4 21.6 -

<5 437 57.6 65.3 72.0 915 656 113 1.7 a 846 154 -

5-17 >=60 - 5-199 312 56.3 63.5 70.9 103.3 644 127 19 a 864 13.6 -
20.0-449 395 59.7 67.1 77.3 1556 709 186 2.8 a 719 28.1 -

45< 519 57.5 72.3 78.8 971 705 161 24 a 571 429 -

allBLL 36.3 65.9 74.8 87.4 187.0 786 2038 3.2 B 12.3 87.7 -

<5 412 66.7 73.3 85.9 1515 786 213 3.2 a 123 87.7 -

18 -, female >=60 - 5-19.9 48.0 66.9 76.6 89.7 187.0 804 213 3.2 a 110 89.0 -
20.0-449 36.3 64.2 67.2 82.9 1316 726 187 2.8 a 208 79.2 -

45< 643 67.0 67.4 73.7 752 695 4.7 0.7 a 0.0 100.0 -

allBLL 455 72.9 86.7 103.4 1514 895 234 3.6 C 9.5 90.5 -

<5 552 72.8 90.8 110.6 1509 929 250 3.9 a 8.3 91.7 -

18 -, male >= 60 - 5-199 564 76.0 87.0 101.4 1341 894 188 2.9 a 5.8 94.2 -
20.0-44.9 455 63.8 82.8 110.0 1514 88.0 302 47 a 208 79.2 -

45<  60.0 66.0 70.5 734 745 689 6.5 1.0 a 0.0 100.0 -

Note: Different capital letters (A, B, C and D) indicate a significant difference among age groups. Different small letters (a and b) indicate a significant difference among

Pb-B for each age groups.



Supplementary Table S7. 8-ALAD activity in whole blood among the 504 representative Kabwe residents from 8 areas by Pb-B range (0 —4.9,5-19.9, 20

- 44.9, 45< ng/dL) (mean=SD, minimum — maximum).

Area Kasanda Makululu Chowa Natuseko Bwacha Mpima prison Kang’omba Hamududu
ALAD activity ratio
all age 0.50 £0.10 a 0.52£0.10 a 0.62 £0.09 b 0.68 £0.10 b 0.67 £0.08 b 0.66 £0.08 b 0.69 £ 0.09 b 0.66 £0.10
(0.30-0.71) (0.29 - 0.76) (0.53 - 0.80) (0.45 - 0.83) (0.53 - 0.82) (0.50 - 0.80) (0.51 - 0.85) (0.36 - 0.85)
0-4 0.36 £0.01 0.43+0.08 0.56 0.67+0.11 0.56 0.66 +0.08 0.68 +0.06 0.66 +0.02
(0.35 - 0.36) (0.33 - 0.50) (0.55, 0.57) (0.46 - 0.77) (0.56, 0.57) (0.54 -0.74) (0.62 - 0.76) (0.63 - 0.68)
5-17 0.48 £0.10 0.51+£0.10 0.56 £ 0.05 0.67 £0.09 0.65 £ 0.09 0.67 £0.09 0.68 £0.09 0.66 £ 0.09
(0.30 - 0.69) (0.31-0.71) (0.53-0.62) (0.55-0.79) (0.53-0.74) (0.55 - 0.80) (0.58 - 0.85) (0.58 - 0.82)
18 - 0.52 £0.09 0.53+0.10 0.66 £ 0.09 0.69+£0.11 0.69 £0.07 0.65+0.08 0.69 £0.10 0.66 £0.11
(0.31-0.71) (0.29 - 0.76) (0.53 - 0.80) (0.45 - 0.83) (0.59 - 0.82) (0.50 - 0.78) (0.51-0.84) (0.36 - 0.85)
ALAD activity (matrix blank)
all age 21.35+4.37 a 22.79£8.16 a 22.77+3.79 a 24.48 + 4.67 a 23.31+4.99 a 24.03+4.61 a 21.74 £7.62 a 24.15+6.54
(11.59 - 32.46) (9.27 - 69.56) (18.55 - 30.14) (13.91 - 33.62) (13.91 - 32.46) (15.07 - 32.46) (10.43 - 35.94) (13.91 - 34.78)
0-4 19.71+3.28 23.65 +£9.08 20.29 2451 +3.10 31.30 27.59 +5.34 16.81 + 3.07 19.25 + 3.63
(17.39 - 22.03) (12.75 - 32.46) (18.55, 22.03) (20.87 - 28.98) (30.14, 32.46) (18.55 - 32.46) (13.91 - 20.87) (13.91 - 23.19)
5-17 21.76 £4.36 22.78 £6.88 23.19+4.02 23.02+£4.98 2435721 22.80 £4.50 24.22 +£6.87 24.35%6.73
(11.59 - 32.46) (11.59 - 38.26) (20.87 - 27.82) (15.07 - 30.14) (13.91-30.14) (15.07 - 32.46) (13.91 - 32.46) (15.07 - 32.46)
18 - 21.17 £4.45 22.76 £8.59 23.19+4.10 24.95 £5.07 21.76 £3.25 24.06 £4.25 21.62 £8.19 24.81 £6.65
(11.59 - 30.14) (9.27 - 69.56) (18.55 - 30.14) (13.91 - 33.62) (17.39 - 28.98) (15.07 - 32.46) (10.43 - 35.94) (13.91 - 34.78)
ALAD activity (non-activated)
all age 40.77 £ 9.66 d 4555+1528 cd 4947+11.09 cd 50.08+11.23 ¢ 4881+11.19 cd 47.16+7.79 cd 6444+1576 b 85.87 £19.59

(19.71 - 66.08)

0-4 3246 +6.56

(16.23 - 126.37)

39.19 +6.63

(37.10 - 67.24)

34.78

(32.46 - 99.70)

45.38 £5.29

(37.10 - 81.15)

53.33

(31.30 - 61.45)

47.53 +£8.68

(45.21 - 99.70)

64.63 £24.21

(41.74 - 125.21)

86.72+5.34



(27.82 - 37.10)
5-17  42.12+9.82
(24.35 - 66.08)
18- 40.31+961

(19.71 - 60.29)

(28.98 - 47.53)
44.85+13.85
(23.19 - 88.11)
46.03 + 15.97

(16.23 - 126.37)

(33.62, 35.94)
49.08 +13.54
(37.10 - 63.76)
49,59 +11.10

(38.26 - 67.24)

(35.94 - 51.01)
48.03 +6.31
(37.10 - 56.81)
52.34 +13.40

(32.46 - 99.70)

(47.53,59.13)
49.85 +11.86
(40.58 - 67.24)
47.80 +11.92

(37.10 - 81.15)

(39.42 - 57.97)
46.84 +8.78
(31.30 - 61.45)
47.30+7.20

(32.46 - 60.29)

(46.37 - 99.70)
62.48 + 14.14
(47.53 - 89.27)
65.18 + 15.50

(45.21 - 97.38)

(79.99 - 93.91)
85.94 + 27.86
(48.69 - 125.21)
85.63 + 17.99

(41.74 - 115.93)

ALAD activity (reactivated)
allage 60.31+17.22
(28.98 - 114.78)
0-4 5565%13.12
(46.37 - 64.92)
5-17 65.35+19.66
(35.94 - 114.78)
18- 57.64+1541

(28.98 - 90.43)

c

65.98 + 22.39
(27.82 - 168.10)
61.91+17.57
(46.37 - 88.11)
65.90 + 21.42
(32.46 - 139.12)
66.16 + 22.98

(27.82 - 168.10)

62.44 +18.33
(45.21 - 102.02)
46.4
(45.21, 47.53)
70.33 +27.66
(51.01 - 102.02)
63.38 + 16.29

(48.69 - 99.70)

bc

63.27 +20.33
(42.90 - 161.05)
56.48 + 10.17
(42.90 - 71.88)
61.28 + 10.49
(45.21 - 77.68)
66.19 +24.74

(44.06 - 161.15)

C

61.69 + 15.33
(41.74 - 105.50)
70.7
(59.13, 82.31)
63.18 +11.84
(53.33 - 79.99)
59.84 + 16.64

(41.74 - 105.50)

59.13 +10.16
(41.74 - 79.99)
58.20 + 10.15
(46.37 - 70.72)
58,82 + 11.66
(42.90 - 79.99)
59.59 +9.45

(41.74 - 78.84)

c

83.63 +20.54
(57.97 - 131.01)
85.50 + 28.32
(63.76 - 126.37)
79.61 + 16.80
(62.60 - 112.46)
84.88 +21.23

(57.97 - 131.01)

116.70 + 29.79
(57.97 - 168.10)
122.43 +10.61

(112.46 - 140.28)
114.20 +39.28
(60.29 - 162.31)
116.60 + 28.05

(57.97 - 168.10)

a

Note: Different small letters (a, b, c and d) between columns indicate a significant difference among areas.



Supplementary Figure S1. Map of Kabwe showing the selected 20 SEAs (yellow) and

mine site (red circle).



