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— Abstract —

Analysis of Korean Analytical Quality Assurance Program
for the Special Health Examination from 1995 to 1999

Seong-Kyu Kang, Jeong Sun Yang, Mi Young Lee, In Jeong Park, Ho Keun Chung

Korea Occupational Safety and Health Agency
Industrial Safety and Health Research Institute, Inchon, Korea

Objective : The accuracy of analytical results of blood and urine heavy metals came
out to the main issue on occupational health from late eighties. The discrepancy of the
results for same samples from different laboratories made the diagnosis for occupational
diseases be unreliable. Therefore, a quality control program for analysis of samples taken
from workplace had been introduced in Korea since 1992. This study aims to show the
quality control program for analysis of blood and urine samples and its proficient rates
from 1992 to 1999 and to know how they have been being used in occupational health.

Methods : The quality control program runs twice a year with mandatory items of blood
lead and urine hippuric acid and voluntary items of blood cadmium and manganese and
urine mandellic acid and methyl hippuric acid. Participant laboratories are receiving three
levels for each items and two out of three samples have to be qualified for being a profi-
cient laboratory for the item. The acceptable range of blood lead and urine hippuric acid is
+ 15% and that of the others is within 3 SD(standard deviation) from the reference values.

Results : The proficient rates of blood lead and urine hippuric acid was 89%, 90%,
repectively, however those of the other voluntary items have been from 51% to 62%. The
proficient rates of urine mercury and urine N-methylformamide(NMF), which are intro-
duced since 1999, were very poor. Urine hippuric acid and blood lead were analyzed fre-
quently for the purpose of biological monitoring conducting by special health examination
organizations. Urine and blood manganese and urine metabolites of trichloroethylene,
urine phenol, methylhippuric acid and cadmium were followed.

Conclusions : In conclusion, the quality control program for biological monitoring has
dramatically improve the ability of analysing blood and urine samples and eventually con—-
tributes to diagnose occupational diseases and to prevent occupational poisoning. However,
some biological monitoring data, such as urine manganese, mercury and NMF, have been
still reported from laboratories that were not accepted as a proficient laboratory.

Key Words : Quality control, Heavy metals, Organic solvents, Special Health
Examination
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Table 1. The results of Korean Analytical Quality Assurance Program for urine hippuric acid(mandato-
ry item) by the type of organization from 1995 to 1999

Number of participants(Proficient rate, %)

Year Round Universities Non—.pro.flt Gene.ral Dispensaries Others Total
organizations  Hospitals

1995 1 20(90) 17(94) 29(100) 7(86) 14(79) 87(92)
2 22(100) 17(88) 29(72) 5(80) 13(92) 86(80)

1996 1 24(100) 19(79) 33(70) 5(100) 6(67) 87(82)
2 24(88) 18(94) 33(97) 5(100) 9(78) 88(93)

1997 1 25(88) 18(100) 32(81) 5(100) 14(50) 94(85)
2 25(100) 20(85) 35(94) 5(100) 15(73) 101(89)

1998 1 26(92) 21(95) 41(88) 4(75) 4(100) 96(89)
2 26(96) 21(100) 41(95) 4(75) 8(75) 100(94)

1999 1 25(100) 21(95) 43(100) 4(75) 11(45) 104(92)
2 26(100) 21(100) 44(93) 4(75) 13(85) 108(94)

Mean 24(95) 19(93) 36(90) 5(88) 11(73) 95(90)

Table 2. The results of Korean Analytical Quality Assurance Program for blood lead(mandatory item)
by the type of organization from 1995 to 1999

Number of participants(Proficient rate, %)

Year Round Universities Norr_pro.ﬁt Gengral Dispensaries Others Total
organizations  Hospitals

1995 1 20(95) 17(100) 29(93) 5(100) 15(80) 86(93)
2 22(86) 17(88) 29(72) 4(100) 13(69) 85(80)

1996 1 24(100) 19(89) 33(76) 4(75) 7(100) 87(87)
2 24(96) 18(94) 33(82) 4(100) 10(60) 89(87)

1997 1 25(80) 18(100) 32(94) 5(80) 14(79) 94(88)
2 25(92) 20(90) 35(86) 5(100) 16(81) 101(88)

1998 1 26(96) 21(90) 41(85) 4(100) 4(100) 96(91)
2 26(96) 21(86) 41(90) 4(100) 8(75) 100(90)

1999 1 25(100) 21(100) 43(93) 4(75) 11(55) 104(91)
2 26(92) 21(100) 44(86) 4(75) 13(85) 108(90)

Mean 24(93) 19(94) 36(86) 4(91) 11(77) 95(89)
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Table 3. The results of Korean Analytical Quality Assurance Program for inorganic substances(volun-
tary item) by the level of concentration from 1997 to 1999

Blood Cadmium Blood Manganese
Year Round No. of No. of Proficients(PR, %) No. of No. of Proficients(PR. %)
Participants Low(%) High(%) Both(%) Participants Low(%) High(%) Both(%)

1996 2 33 -
1997 1 24 -
2 28 17(61) 19(68) 14(50) 42 217(64) 26(62) 19(45)
1998 1 29 23(79) 24(83) 22(76) 37 217(73) 32(86) 21(73)
2 23 21(91) 18(78) 18(78) 33 26(79) 28(85) 26(79)
1999 1 40 28(70) 19(48) 18(45) 45 25(56) 30(67) 23(51)
2 41 30(73) 28(68) 217(66) 47 20(43) 26(55) 17(36)
Mean 32 24(74) 22(67) 20(61) 41 25(61) 28(70) 22(55)

PR: proficient rate(%)
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Table 5. Number of Tests and Laboratories for Biological Monitoring in 1997

KAQUA™ program(1999)

Ttem Matrix No. of Tests Laboratories  Mean
Participants  Proficients

Hippuric acid Urine 101,144 62 1,631 104 96
Lead Blood 36,960 57 648 104 95
Coproporphyrin Urine 24,662 38 649 -

Zinc protoporphyrin Blood 23,616 27 874 -

Manganese Urine 12,353 32 386 -

Manganese Blood 8,738 42 208 45 23
0-ALA Urine 6,899 9 767 -

TCA+TCE Urine 5,437 42 129 -

Methyl hippuric acid Urine 3,886 15 259 29 18
Phenol Urine 3,120 11 284 -

Chromium Blood 3,748 29 129 -

Lead Urine 2,821 35 81 -

Mandelic acid Urine 2,275 16 142 29 17
Cadmium Urine 1,944 27 72 -

Chromium Urine 1,894 23 82 -

Mercury Urine 1,788 19 94 15 6
NMF Urine 1,283 10 128 24 4
Phenylglyoxalic acid Urine 1,049 7 150 25 12
Mercury Blood 955 19 50 -

Cadmium Blood 671 12 56 40 18

* KAQUA: Korean Analytical Quality Assurance Program
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