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Objectives : We wanted to evaluate the main route of and 12.61 pg/day (99.0%), respectively. The blood lead
exposure to lead and cadmium for the general population in level was statistically higher in the male subjects than in the
Korea by using multi-route and multi-media exposure female subjects (3.39 and 2.22 pg/dl, respectively), and
assessment only gender was a significant variable on the multiple

Methods : Samples of air at the homes, samples of the regression analysis for blood lead.
food and water and peripheral blood samples were Conclusions : This study showed that the intake of lead
collected from thirty volunteers living in Seoul (the and cadmium through food was the major route of
metropolitan area), Yong-in (the suburban area) and Ansan exposure. A policy to reduce the pollutants according to the
(the industrial area) in 2001. Graphite furnace atomic exposure routes should be established. However, more
absorption spectrometric methods were used for the studies will be needed to support these data for the general
determination of the Pb and Cd levels in the air, food, water population.
and blood samples.

Results : The average intake of lead through the air, J Prev Med Public Health 2006;39(1):53-58
drinking water and food were 5.06 pg/day (26.3%), 0.002 g
/day (0.1%), and 16.4ug/day (73.6%), respectively. The Key words : Lead, Cadmium, Environment, Exposure
average intake of cadmium through the air, drinking water assessment, Food
and food were 0.082 yug/day (0.9%), 0.001 ug/day (0.007%),
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Table 1. Characteristics of study subjects

Characteristics Number(%)

Sex Male 20 (66.6)

Female 10(33.3)

Age {30 24(80.0)

>30 6(200)

Area Metropolitan area(Seoul) 14 (46.6)

Suburban area(Yong-In) 11(36.6)

Industrial Area(Ansan) 5(166)

Total 30(100.0)
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Table 2. Lead and cadmium concentration in indoor air, water, food, and blood

Media LeadGM (GSD) Cadmium GM (GSD)
(95% confidence interval) (95% confidence interval)
Indoor Air (jsg/m) 0,061 (1.777) 0.0019 (1.839)
(0.0196-0.1871) (0.00059-0.0064)
Outdoor Air (zg/m)" 0.078(1.270) 0.0025 (1.698)
(0.0486-0.1240) (0.00089-0.0071)
Water (/L) 0.005( 9.33) 0011 (4.991)
(0.00006-0.397) (0.00046-0.251)
Food (yg/g dry weight) 0.164 (0.192) 0.139 (2.346)
(0.046-0.587) (0.026-0.738)
Blood (yg/L) 28.85 (14.67) 1302 (18.13)t
(13.51-61.19) 0414.18)

* Data from Ministry of Environment (2003) Annual Report of Ambient Air Quality in Korea

 Mean and standard deviation of blood cadmium

Table 3. Lead and cadmium exposure through respiration, water and food intake

Lead Cadmium
Exposure Route GM (GSD) Proportion(%) GM (GSD) Proportion(%)
(95% Mean(range) confidence interval) (95% Mean(range) confidence interval)
Air* (ug/day)
Indoor 0.41(1.89) 39(03-169) 0.013 (1.910) 02( 00- 1.0)
0.116-1417) (0.003-0.046)
Outdoort 451(1.43) 233(83-544) 0.067 (1.433) 0.7(0.02- 29)
(22299.132) 0.0330.137)
Total 506(1.34) 26.3(9.8-65.7) 0.082(1423) 09(0.02- 32)
(2.840-9.027) (0.041-0.165)
Water(yg/day) 0.002 (1048) 0.100.0-2.5) 0.001(17.59) 0.007( 0.0- 0.5)
(0.0002-0.189) (0.000004-0.286)
Food(yg/day) 1640(0.23) 73.6(34.3-90.2) 12.61(243) 99.0(96.8-99.9)
(3.19-84.17) (221-71.80)
Total (yg/day) 22.89(1.84) 1273 241)
(6.96-75.29) (226-71.62)

* Average air intake was assumed as 15.3 py/day for male, 11.3 p/day for female [2]

¥ Lead in outdoor air was Metropolitan area(Seoul), Suburban area(Yong-in), Industrial Area(Ansan) 0.0743 4,0/, 0.0654
pg/m', 0.1290 yg/nyy. Cadmium in outdoor air was Metropolitan area(Seoul), Suburban area(Yong-in), Industrial
Area(Ansan) 0.0029 yg/ny, 0.0062 yg/ny, 0.0014 1y (Source : Annual Report of Ambient Air Quality in Korea, 2003)

Table 4. Lead and cadmium level in blood by area, age, sex and smoking

Pbiugll) Cd(g/L)

GM(GSD) Mean(SD)

Area Seoul (n=13) 253(147) 1408)
Yong-In (n=11) 325(14.5) 1407 )

Ansan (n=5) 312(145) 1604 )

Age <30 (n=23) 275(14.9) 14(0.68)
30 (=06) 342(134) 16(0.83)

Sex” Male (n=19) 33.6(14.0) 1.6(0.74)
Female (n=10) 21.5(132) 12(062)

Smoke Smoker (n=10) 334(14.2) 1.6(0.72)
Non-Smoker (n=19) 26.7(14.7) 1307)

* Statistically significant difference of blood lead between male and female (p=0.0014 by t-test)
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Table 5. Muttiple regression analysis for blood lead

Parameter estimate Standard error p-value

Intercept 05096 02229 0.0318

Sex 04070 0.1330 0.0056

Area(Seoul) 02408 01271 0.0708

(Ansan) 0.1931 0.1683" 0.2629

Total Intake 00011 0.0006 00933

Total Lead Intake 40.0005 0.0005 03394

* Adjusted R square=0.4142, Sex O=female, I=male, Young-In is the referent in area variable.
Seoul is metropolitan area, Ansan is industrial Area.
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