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Heavy Metal Levels in the Outdoor Workers Exposed in Yellow Sand

Mi-Hwa Lee
Department of Clinical Pathology, Jinju Health College, Jinju 660-757, Korea

Yellow sand (or Asian dust) occurs mainly in spring in East Asia. Yellow sand from China and its
surrounding regions transports air pollutants, such as aerosols, ozone, and heavy metals. The outdoor
workers are frequently exposed to heavy metals during yellow sand phenomenon. This study was carried out
to investigate the heavy metal levels in blood among 75 outdoor workers (exposed group) and 86 indoor
workers (controled group) in Gyeonggi province from March 2008 to May 2009. Heavy metal levels in
blood were analyzed by atomic absorption spectrophotometer. Mean blood lead levels in exposed group and
controled group were 5.19+1.64 ng/dL, 4.24+1.34 pg/dL, respectively. Mean blood cadmium levels in
exposed group and controled group were 1.284+0.89 pg/dL, 0.90+0.59 pg/dL, respectively. Lead and
Cadmium levels in blood of exposed group were significantly higher than those of controled group. In the
comparison of smoking status, lead and cadmium levels of smokers were significantly higher than those of
non-smokers. In conclusion, the heavy metal levels of outdoor workers were significantly higher than those
of indoor workers. And smoking was hazardous factor to elevate heavy metal levels in blood.
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Table 1. Analytical condition for blood Pb and Cd

Sample Pb Cd
Sample treatment
Matrix modifier Triton X - 100
Dilution 1:15

Analyzing condition

Atomic absorption

Instrument(Model) spectrophotometer(Perkin Elmer, USA)

Drying temp. 120TC 120TC

Ashing temp. 700°C 850C

Atomizing temp. 1800°C 1650C

Wave length 283.3 nm 228.8 nm
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Table 2. General characteristics of the subjects

Exposed Control X (p)
Gender male 46 (61.3%) 50 (58.1%) 0.170
female 29 (38.7%) 36 (41.9%) (0.680)
<29 21 (28.0%) 30 (34.9%)
30~39 18 (24.0%) 27 (31.4%) 3.406
Age group (0.182)
>40 36 (48.0%) 29 (33.7%)
M+SD 38.1£12.0 34.8£11.1 t=1.804 (0.073)
ki non-smoker 49 (65.3% 60 (69.8%
Smoking (65.3%) (69.8%) 360 (0.548)
status smoker 26 (34.7%) 26 (30.2%)
Total 75 86
Table 3. Comparison of Mean heavy metal levels by exposed and control
Group M+SD t (p)
cd exposed 1.28+0.89 3.121
(ng/dL) control 0.90£0.59 (0.002)
Pb exposed 5.19+1.64 4.053
(ng/dL) control 424+1.34 (<0.001)
Table 4. Comparison of heavy metal levels by Gender
Cd (ng/dL) Pb (ug/dL)
gender
M=+SD t (p) M+SD t (p)
{ exposed 1.30+£0.90 2.159 5.60+1.75 4.672
male
control 0.96+0.58 (0.034) 4.14+1.30 (<0.001)
exposed 1.25+0.89 2224 4.53+1.21 0.485
female
control 0.82+0.59 (0.031) 437£1.39 (0.629)
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Table 5. Comparison of heavy metal levels by smoking status

Cd (ng/dL) Pb (ug/dL)
gender
Mz=SD t (p) M=+SD t (p)
non- exposed 0.88+0.79 2171 4.22+0.63 5.407
smoking control 0.62+0.38 (0.034) 3.52+0.71 (<0.000)
) exposed 2.02+0.53 3.440 7.02+1.38 3.482
smoking
control 1.56£0.44 (0.001) 5.90+0.89 (0.001)
Table 6. Comparison of Mean heavy metal levels by age
Cd (ug/dL) Pb (ug/dL)
Gender
M=SD t (p) M=+SD t (p)
<29 exposed 0.94+0.81 1.649 4.68+1.45 2.680*
a control 0.62+0.42 (0.110) 3.79+£0.93 (0.010)
30-39 exposed 1.16+1.01 0.946 4.83+1.15 2.274*
control 0.90+0.60 (0.353) 4.04+1.14 (0.028)
>40 exposed 1.54+0.81 1.931 5.66+1.85 1.785
o control 1.19+0.59 (0.058) 4.88+1.62 (0.079)
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Table 7. Multiple regression

analysis of heavy metal level

Cd (ug/dL) Pb (ng/dL)
b (1) B b (1) B
Constant 0.337 ) 3.244 )
(2.218) (13.770)
Outdoor work (243123) 0.200 (23;2) 0.262
Gender (?;2) -0.074 (:géég) -0.037
Age (ggég) 0.148 (?ggz) 0.063
Smoking ((9)2?(9)) 0.595 ( 12 6?025 6) 0.762
R 0.696 0.837
R® (Adj. RY) 0.484(0.471) 0.701
F (p) 36.617(<0.001) 91.591(<0.001)
b : HIEES} HAAST B FFS HAAST
2 479 2% io dsd 2345 e A L AL AAAE A8 F7tel wet @5 =7 dsdte A
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