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Abstract

This study analyzed the concentration of the heavy metals(Cd, Hg, iAs) of urine(n=576) from May, 2007 to Oct 2007. The
subject was residents in G, Y, H industrial area, Jeollanam-do, in which exposure due to the adjacency of the industrial
complex. As to the heavy metal concentration in the urine of the residents in the whole exposed region and the comparing
region, the content of cadmium, mercury, and inorganic arsenic in the exposed region group were 1.23, 1.85, and 8.80
ng/g_ct respectively, and those of the comparing region group were 1.87, 2.00, and 8.93 pg/g ct respectively, which
indicates that the concentration of the comparing group was higher than that of the exposed group. The heavy metal
concentration for each age group increased in proportion to age except those under 10 for some substances(p<0.01). As to
geometric mean concentration cadmium and inorganic arsenic in urine according to the smoking history of the subject, the
concentration of the smoking group and the non-smoking group were 1.65 pug/g ct and 9.13 pg/g ct respectively, while those
of the non-smoking group were 1.47 ng/g_ct and 8.91 ug/g ct respectively, which indicates that the former is higher than the
latter. As to the inorganic arsenic concentration in urine according to the food preference, in order of vegetable, fish, and
meat showed high concentration (p<0.01). To clarify the factors affecting the heavy metal concentration in urine among the
subjects, the multiple regression analysis was conducted. As a result, it turned out that as to cadmium content in urine,
gender, age, drinking, and smoking have influence on the subjects, with explanatory adequacy of 37.5 %.
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Table 1. Characteristics of participants according to gender
[unit : N(%)]

Male Female Total
Case 77(13.4) 73(12.7)  150(26.0)
;r(;; Control 35( 6.1) 34( 5.9) 69( 12.0)
Total 112( 19.4) 107(18.6)  219(38.0)
Case 71(12.3) 79(13.7)  150(26.0)
;:;; Control 44( 7.6) 39( 6.8) 83( 14.4)
Total 115(20.0) 118(20.5)  233(40.5)
Case 35( 6.1) 35( 6.1) 70(12.2)
;2; Control 26( 4.5) 28( 4.9) 54( 9.4)
Total 61(10.6) 63(10.9)  124(21.5)
Case 183(31.8) 187(32.5)  370(64.2)
Total Control 105(18.2) 101(17.5)  206( 35.8)

Total 288(50.0) 288(50.0)  576(100.0)
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Table 2. Characteristics of participants according to age
[unit : N(%)]

Case Control Total
-10 14( 2.4) - 14( 2.4)
10-29 32( 5.6) 14( 2.4) 46( 8.0)
ar(;a 30-49 50( 8.7) 19( 3.3) 69( 12.0)
50 - 54( 9.4) 36( 6.3) 90( 15.6)
Total 150(26.0)  69(12.0)  219(38.0)
-10 14( 2.4) 4( 0.7) 18( 3.1)
10-29 32( 5.6) 12( 2.1) 44( 7.6)
a:*,a 30-49 39( 6.8) 15( 2.6) 54( 9.4)
50 - 65(11.3) 52( 9.0)  117(20.3)
Total 150(26.0)  83(14.4)  233(40.5)
-10 - -
10-29 20( 3.5) 14( 2.4) 34( 5.9)
a::.a 30-49 13( 2.3) 23( 4.0) 36( 6.3)
50 - 37( 6.4) 17( 3.0) 54( 9.4)
Total 70( 12.2) 54( 9.4)  124(21.5)
-10 28( 4.9) 4( 0.7) 32( 5.6)
10-29 84( 14.6) 40( 6.9)  124(21.5)
Total 30-49  102(17.7) 57( 9.9)  159(27.6)
50 - 156(27.1) 105(18.2) 261(45.3)

Total  370(64.2) 206(35.8) 576(100.0)
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Table 3. Characteristics of subject by questionnaire
[Unit : N(%)]

Characteristics "G"area "Y"area "H"area

No 110(50.2) 127(54.5) 61(49.2)
Drinking ~ Yes 91(41.6) 70(30.0) 49(39.5)

Noanswer 18(8.2) 36(15.5) 14(11.3)

No 139(63.5) 143(61.4) 84(67.7)
Smoking  Yes 48(21.9) 34(14.6) 20(16.1)

Noanswer 32(14.6) 56(24.0) 20(16.6)

No 77(35.2) 90(38.6) 37(29.8)
Passive
. Yes 93(42.5) 76(32.6) 69(55.6)
smoking
No answer  49(22.4) 67(28.8) 18(14.5)
Vegetable 149(68.0) 168(72.1) 86(69.4)
Food Meat 38(17.4) 25(10.7) 23(18.5)

preference  Fish 12(5.5) 22(9.4)  5(4.0)

Noanswer 20(9.1) 18(7.7) 10(8.1)
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Table 4. Heavy metal levels according to Case/Control area
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[Unit : pg/g_ct]

G Y H Total
N(%) 139(25.2) 140( 25.4) 70( 12.7) 349( 63.2)
GM® 1.27 0.97 1.88 1.23
Case
M=+SD* 190 + 1.69 149 + 137 296 + 2.50 195 + 1.85
Range 0.08 - 10.08 0.04 - 7.82 011 - 10.73 0.04 - 1073
cd N(%) 68(12.3) 81( 14.7) 54( 9.8) 203( 36.8)
GM® 1.84 223 1.46 1.87
Control
MzxSD* 250 + 227 347 £ 271 195 + 144 274 + 236
Range 0.56 - 11.98 0.11 - 10.91 022 - 620 0.11 - 1198
p-value 0.033" 0.000" 0.005™ 0.000"
N(%) 150( 26.1) 150( 26.1) 69( 12.0) 369( 64.2)
GM® 1.47 2.08 232 1.85
Case X
M=+SD* 178 + 122 235 + 123 259 + 1.16 216 + 125
Range 039 - 7.14 0.60 - 7.61 050 - 6.17 039 - 7.61
Hg N(%) 69( 12.0) 83(14.4) 54( 9.4) 206( 35.8)
GM® 1.91 2.09 1.98 2.00
Control
M=+SD* 2.11 + 091 228 + 094 227 + 115 222 £ 099
Range 053 - 4.68 075 - 5.03 068 - 5.07 053 - 5.07
p-value 0.042" 0.660 0.240 0.670
N(%) 150( 26.2) 150( 26.2) 67( 11.7) 367( 64.2)
c GM® 8.69 8.26 10.42 8.80
ase
M:+SD° 1023 + 6.20 959 + 576 1193 + 7.11 1028 + 6.25
Range 227 - 3540 141 - 36.15 3.66 - 51.12 141 - 51.12
iAs N(%) 62(11.9) 83( 14.5) 54( 9.4) 205( 35.8)
GMb 8.23 9.67 8.74 8.93
Control
Mz+SD* 992 + 722 10.67 = 485 1031 = 533 1033 + 5.83
Range 151 - 42.09 283 - 30.44 153 - 21.24 1.51 - 42.09
p-value 0.749 0.150 0.168 0.928

“p €0.05.p <0.01.

* Percentage based on total population. ® Geometric mean. © Arithmetic mean + Arithmetic standard deviation.
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Table 5. Heavy metal levels according to gender
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[Unit : pg/g_ct]

N(%) GM® M + SD° Range p-value
Male 278(50.4) 1.34 199 + 178 010 - 1198 -
cd 0.005
Female 274(49.6) 1.54 249 + 233 0.04 - 1073
Male 288(50.1) 1.85 212 + 113 050 - 695
Hg 0.214
Female 287(49.9) 1.95 224 £ 1.19 039 - 761
Male 285(49.8) 8.49 969 =+ 5.18 141 - 37.68 X
iAs 0.017
Female 287(50.2) 9.21 1090 = 6.84 153 - 5112

"p €0.05."p <0.01.

* Percentage based on total population. ® Geometric mean. © Arithmetic mean + Arithmetic standard deviation.
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Table 6. Heavy metal levels according to age
[Unit : pg/g_ct]
N(%") GM® M+ SD° Range p-value
-10 29(5.3) 0.34 040+ 022 0.04-  1.05
10-29 119(21.6) 0.63 091+ 0.88 0.10- 578 -
cd 0.000
30 -49 146(26.4) 1.39 1.85+ 1.49 0.10 - 893
50 - 258(46.7) 251 328+ 230 0.13- 1198
-10 32(5.6) 241 272+ 137 0.75-  6.02
10-29 124(21.6) 1.60 1.86 = 1.08 048 - 761 -
Hg 0.000
30 - 49 159(27.7) 1.91 218+ 1.12 0.55- 617
50 - 260(45.2) 1.99 227+ 117 039- 695
-10 32(5.6) 6.42 775+ 620 271 - 33.03
10-29 121(21.2) 6.51 747+ 416 1.41 - 23.48 -
iAs 0.000
30 -49 159(27.8) 8.42 993+ 633 151 - 5112
50 - 260(45.5) 10.94 1214 = 6.07 325- 42,09
“p <0.01.

* Percentage based on total population. ® Geometric mean. © Arithmetic mean + Arithmetic standard deviation.
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Table 7. Heavy metal levels according to smoking
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[Unit : png/g_ct]

N(%") GM" M =+ SD° Range p-value
No 349(77.7) 1.47 240 + 231 0.04 - 1198

Cd 0.004
Yes 100(22.3) 1.65 220 + 1.66 0.10 - 737
No 365(78.2) 1.92 222 £+ 119 039 - 7.61

He 0.892
Yes 102(21.8) 1.91 220 + 1.19 0.50 - 6.95
No 364(78.3) 8.91 1044 =+ 6.37 1.53 - 5112

iAs 0.452
Yes 101(21.7) 9.13 1039 + 587 2.65 - 37.68

“p €0.01.

* Percentage based on total population. ® Geometric mean. ° Arithmetic mean + Arithmetic standard deviation.
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Table 8. Heavy metal levels according to drinking
[Unit : pg/g_ct]
N(%") GM" M = SD° Range p-value
No 289(59.2) 1.46 236 + 226 0.08 - 1091 "
Cd 0.008
Yes 199(40.8) 1.54 220 + 1.90 0.10 - 1198
No 297(58.6) 1.88 2,18 + 1.19 039 - 7.61
Hg 0.660
Yes 210(41.4) 1.93 222 + 1.20 0.50 - 6.95
No 296(58.6) 9.25 10.77 £+ 6.51 1.53 - 5112
iAs 0.393
Yes 209(41.4) 8.57 988 + 567 1.79 - 37.68
“p <0.01.

* Percentage based on total population. ® Geometric mean. ¢ Arithmetic mean + Arithmetic standard deviation.
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Table 9. Heavy metal levels according to food preference
[Unit : png/g_ct]
N(%") GM" M + SDf Range p-value
Vegetable 381(75.4) 1.66 245 + 220 004 - 1198
cd Meat 85(16.8) 0.84 129 + 128 011 - 649 0.000"
Fish 39(7.7) 1.14 1.73 + 149 0.11 - 6.19
Vegetable 402(76.3) 1.90 219 + 1.16 0.39 - 7.61
Hg Meat 86(16.3) 1.76 208 <+ 1.33 0.50 - 7.14 0.729
Fish 39(7.4) 1.97 219 £+ 094 0.61 - 3.89
Vegetable 401(76.5) 9.47 1095 =+ 642 1.53 - 5112
iAs Meat 84(16.0) 6.35 730 + 3.98 141 - 2348 0.000”
Fish 39(7.4) 7.95 8.80 + 397 3.08 - 20.00
“p €0.01.
* Percentage based on total population. ® Geometric mean. ¢ Arithmetic mean + Arithmetic standard deviation.
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2(2005)9] AT A AU FHEB o] e Table 10. Multiple regression analysis result
A& 7191tk al B als)e] o, 73‘4' a1 o EHU} B S.E_ p-value
Intercept -0.450 0.094 0.000
o] Az A0l B8 e RO 25 AYSUAR
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