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Interlaboratory Comparison of Blood Lead Determination in Some
Occupational Health Laboratories in Korea

Ahn Kyu Dong, Lee Byung Kook

Institute of Industrial Medicine, Soonchunhyang University

The reliable measurement of metal in biological media in human body is one of critical indicators
for the proper evaluation of its toxic effect on human health. Recently in Korea the necessity of quali-
ty assurance of measurement in occupational health and occupational hygiene fields brought out reg-
ulatory quality control program. Lead is often used as a standard metal for the program in both fields
of occupational health and hygiene. During last 20 years lead poisoning was prevalent in Korea and
still is one of main heavy metal poisoning and the capability of the measurement of blood lead is one
of prerequisites for institute of specialized occupational health in Korea. Furthermore blood lead is
most important indicator to evaluate lead burden of human exposure to lead and the reliable and
accurate analysis is most needed whenever possible. To evaluate the extent of the interlaboratory dif-
ferences of blood lead measurement in several well-known institute specialized in occupational
health in Korea, authors prepared 68 blood samples from two storage battery industries and all sam-
ples were divided into samples with 2 ml. One set of 68 samples were analyzed by authors's laborato-
ry(Soonchunhyang University Institute of Industrial Medicine: SIIM) and 40 samples of other set
were analyzed by C University Institute of Industrial Medicine(CIIM) and the rest 28 samples of
other set were analyzed by Japanese institute(K Occupational Health Center:KKOHC). Authors also
prepared test bovine samples which were obtained from Japanese Federation of Occupational Health
Organization (JFOHO) for quality control. Authors selected 2 other well-known occupational health
laboratories and one laboratory specialized for instrumental analysis. A total of 6 laboratories joined
the interlaboratory comparison of blood lead measurement and the results obtained were as follows:

1. There was no significant difference in average blood lead between SIIM and CIIM in different
group of blood lead concentration, and the relative standard deviation of two laboratories was less
than 3.0%. On the other hand, there was also no significant difference of average blood lead between
SIIM and KOHC with relative standard deviation of 6.84% as maximum.

2. Taking less than 15% difference of mean or less than 6 ug/dl difference in below 40 ug/dl in
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whole blobd as a criteria of agreement of measurement between two laboratories, agreement rates
were 87.5%(35/40) and 78.6%(22/28) between S1IM and CIIM, SIIM and KOHC respectively.

3. The correlation of blood lead between SHM and CIIM was 0.975 (p=0.0001) and the regression
equation was SIIM = 2.19 + 0.9243 CIIM, whereas the correlation between SUM and KOHC was
0.965(p=0.0001) with the equation of SIIM = 1.91 + 0.9794 KOHC.

4. Taking the reference value as a dependent variable and each of 6 laboratories's measurement
value as a independent variable, the determination coefficient(R?) of simple regression equations of
blood lead measurement for bovine test samples were very high(R*>0.99), and the regression coeffi-
cient(f) was between 0,972 and 1.15 which indicated fairly good agreement of measurement results.
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7183 47171 4 LE T2y
dry 1 dry2 ash 1 ash 2 atomizing  cleaning
SIIM GFAAS Zeeman 90 120 550 550 2000 2400
CIIM GFAAS D2 lamp 85 250° 550 550 1800 2000
YOHI GFAAS D2 lamp 85 300 700 700 2300 2600
DI GFAAS SR 120 250 550 550 1800 2500
SEH GFAAS SR 120 250 550 550 1800 2500
JOHC GFAA S Zeeman 80 105 105 700 2000 2400

SR : Self Reverse(Bi C LK)
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PbBlevel SHM(A) CIIM(B) A-B RSD(%)
ug/dl no M SD M SD M SD M SD
-20.0 6 10.73 =+ 7.18 10.81 + 8.83 -0.08 £+ 3.34 1.91 £+ 30.98
20.1-40.0 16 28.82 + 5.68 29.66 + 7.59 -0.84 + 343 2.14 + 1292
40.1-60.0 14 47.22 + 4.46 4797 + 7.26 -0.74 + 7.22 191 + 15.85
60.1- 4 7235 + 5.82 72.72 + 8.95 -0.37 + 347 0.27 + 4.66
paired t-test& 3@ &9 p>0.05
X 2-2,8549 =Y €3 drast 4 K F¥AY7 el 429
PbBlevel SIIM(A) JOHC(B) A-B RSD(%)
ug/dl no M SD M SD M SD M sD
-20.0 6 11.15 £ 6.03 9.98 + 5.56 1.16 + 2.55 6.84 + 23.16
20.1-40.0 16 3226 + 6.14 3208 +7.77 0.18 + 5.07 043 + 14.29
40.1-60.0 14 5191 + 5.55 4895 + 5.71 296 +5.72 5.17 + 11.31
60.1- 4 73.99 + 4.51 74.25 + 3.60 -0.26 + 0.90 038 + 1.24
paired t-test& st L) p>0.05
X 3, 59 w24 EAAT}15% o] E=40ugdl 01 319) 3 Al B A 6ugidl o] 32l YX & W E
lead level CIIM JOHC
ug/di 15% o} 4 15 %ol 8t Total 15% o)A 15% o} 3 Total
-20.0 6 6 1 7 8
100.0 12.5 87.5
20.1-40.0 1 15 16 2 8 10
6.3 93.7 20.0 80.0
40.1-60.0 4 10 14 3 5 8
28.6 71.4 375 62.5
60.1- 4 4 2 2
100.0 100.0
Total 5 35 40 6 22 28
12.5 87.5 100.0 21.4 78.6 100.0
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