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— Abstract —

A Study on the Evaluation of Analytical Performance for
Industrial Hygiene Laberatory in Korea

Park D.W., Shin Y.C,, Lee N.R,, Yi G.Y., Oh S.M.

Industrial Health Research Institute Kovea Industrial Safety Corporation,
Kusan-Dong 344, Puk-ku, Incheon 403-120, Koreu

Quality Control programs for industrial hygiene laboratory have successfully been
operated since the lst round was initiated in April 1992, Three rounds have been
completed. Overall analytical performance of participants was improved through a subs-
quent round.

The first round had a large variation among analytical results of all participants, 26.34
%~504.22 % of coefficient of variation. But the variation of analytical performance in
the 2nd and 3rd rounds decreased to 40.42 %~~52.55 % and 10.74 %~20.98 %, respective-
ly. The difference of analytical performance among participants was decreased by opera-
tion of subsquent round.

By distribution of Running Performance Index (RPI), over 50% of participants be-
longs to Category 3 in the first round. The average percentage of participants assigned
to Category 3 in the 2nd and 3rd round was decreased to 37.2%. A definite analytical
performance improvement of participants seems to be obtained.

“A” and “B” group have more participants assigned to Category 3 than those of “C”
group through the distribution of RPl by group divided to similar participant. By the
distribution of RP1 all participants, the percent of participant being over 200 RPI in the
Ist round was 43 %—52 %, but decreased to 9%~29% and 9%~27 %, in the 2nd and
3rd round. respectively.

These results mentioned above indicate that the analytical performance of all partici-
pants have been improved by subsquent Quality Control Program although newcomers
joined and a few participants droped out. But, there are some participants with poor

analytical performance. Industrial Health Research Institute (IHRI) will offer service such
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as education, communication and visitation to them, and improve quality of their analy-

tical performance in the future.

Key Words : Quality Control Program. RPI.
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Table 1. The Variation of Precision (CV) by Round and
Analytes
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Analyte Round 1 Round 2 Round 3 Averag(‘
Cadmium 65.07 50. 96 17.59 44.54
Lead 137.85 48. 26 17.27 67. 80
Benzene 504.22 40. 42 20. 98 188. 54
Toluene 26. 34 41.81 11.19 26. 45
0O-Xylene 51.87 52.55 10. 74
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Table 2. Distribution of Participants to Each Performance
Category by Round (%).

Performance Round
Category 1 2 3
1 6(20.7) 10(29.4) 19(31.7)
9(31.0) 10(29.4) 20(33.3)
14(48.3) 14(41.2) 21(35)
5(17.2) 6(17.6) 20(33.3)
)
)
)

Analyte

Cadmium

Lead 5(17. z) 12(38,2) 14(23.3)
26(43.3)
18(34.0)
9(17.0)
26(49.1)

32.1)

5) 15(44.1
20 0) 11(31.4
Benzene 23.3) 13(38.2)
56.7) 11(31.4)
. 3) 15(42.9) 17(
) 12(34.2) 1935
) 8(22.9) 17(32. l
(]() 7) 12(34.3) 15(28.3)
7(23.3) 12(34.3) 16(30.2)

18(60.0) 11(31.4) 22{41.5)

Toluene

2
3
1
2
3
1
p2
3
1
2
3
1
O-Xylene 2
3
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ot Al 33 A ]; dAlshE el FAy AR Axdelet us 2 MRS B 2Any
o] 3% slel wBaol & Aojr).
lele 3. Distribution of Partic 1pant§ by Each Performance ( ate tegory and Round (%)
Round 1 Round 2 Round 3
Analyte Performance . . - — _
’ Category A B C A B C A B C
1 2015) 10 347 3033 20180 6055 2018 6(35) 9 27) 4 40)
Cadmium 2 I8 3043 50561 30270 1( 9)  5(45) 5 29) 11( 33) 4 40)
3 10{ 77) 5( 43) l( 1) 6( .)J) 40 36) 40 36)  6( 35) 13( 39) 2( 20)
Subtotal 13(100\ (1()() 9(100' 11(]00' 11(100) ]I(IOO) 17(100)  33(100)  10(100)
1 OC 0) 20290 3033} 10 9 3027)  2018) 4 24) 12( 36)  4( 40)
Lead 2 2015) 00 01 30337 30270 4036 5045  7(41) 5(15) 20 20)
3 10 85) 5071y 3083 7(64) 4(36) 40360 6035 16( 48) 4( 40)
Subtotal 13(100) 701000 9{100} 11(100) 11(100) 11{100) 17(100) 33(100) 10(100)
] 30230 00 00 30300 4033) 20170 5(45) 6(40) 7( 25) 5(50)
Benzene 2 2015) 10 14) 40400 3025) 60 500 4( 36)  4( 27)  4( 14)  1( 10)
3 8( 623 60 86) 30 30) 5042) 4(33) 2018 5( 33) 17( 61)  4( 40)
bubtotal 13(100‘ 10(100 10(100) 12(100) 12(100) 11{100) 15(100) 28(100) 10{(100)
1 3(23) o O) 1( 10) 4( 33) 4( 3'3) 7064) 7047y 7(25)  3( 30)
Toluene 2 20150 10 14y 60 60) 30 25) 5( 42) 40 36) 4(27) 9(32) 6( 60
8( 62) 60 &) 3030) 5042) 3(25 00 0) 4(27) 12(43) 1(10
Subtotal (]OO) (l()ﬂ\ ]0(1()()) 12(100)  12(1007  11(100) 15(100) 28(100) 10(100)
1 1( 8) 1( 14) 30 30 ) (33)  4033) 40360 7(47) s5(18) 2( 20}
o-Xylene 2 3023) 00 0) 40 40) 2017y 5042y  5{ 45)  4(27)  7( 25) 50)
3 9 69) 6( 86)  3( 30) ( 50) 3251 2(18 4( 27) 16 57)  3( 30)
Suht()(al H(IUOJ 701000 10(100;  12(100) 1201000 11(100) 15(100) 28(100) (100)

A : University or hospital attached to it
B : Other hospital
C : Governmental and Industry particpated voluntarily
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Table 4. Distribution of RP] by Round and Analyte (%)

RPI
Analyte Round - :

<65 65—200 200< Total

1 6(21) 8(28) 15(52) 29(100)

Cadmium 2 20(59) 6(18) 8(24) 34(100)
3 38(63) 6(10) 16(27) 60(100)

1 10(34) 4(14) 15(52) 29(100)

Land 2 19(56} 5(15) 10(29) 34(100)
3 34(57) 12(20) 14(23) 60(100)

1 13(43) 4(13) 13(43) 30(100)

Benzene 2 21{60) 7(20) 7(20) 35(100)
3 38(72) 8(15) 7(13) 53(100)

1 12(40) 4{13) 14(47) 30(100)

Toluene 2 25(71) 5(14) 5(14) 35(100)
3 35(66) 13(25) 5( 9) 53(100)

1 12(40) 5(17) 13(43) 30(100)

o-Xylene 2 22(63) 10(29) 3(9) 35(100)
3 32(60) 11(21) 10(19) 3(100)
3] Al Me 200 o4 RPIE Zv 7|3
N.# B o 43%~52 %2 EROU A 285 A 35614
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A 18 AR el W Amwesp TR Atk
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Tuble 8. The RP} of Participants by Round in the Metal Anslyte

Padtici Cd. RPI Pb, RP!

asticipant 1a 2nd ad s 2nd ad
-l 20 27 5 19 33 13
(4 1000< - 6 1000< - “
3 1000< 13 72 192 n 15
w4 49 53 4] 854 602 48
w5 1000< 1000< i 27 1000< I
ub 68 99 9 % 86 31
u-7 1000< 178 18 121 82 47
u8 1000< 51 765 1000< 55 758
u9 468 - 1000< 258 - 110
u-10 643 50 6 9 920 16
u-11 1000< 384 319 670 119 100
u12 281 584 19 453 214 29
u-12 1000< 13 90 1000< 50 82
wl3 11 9 29 257 52 95
u-14 - - 333 - - 45
w15 - - 27 - - 14
w16 - - 3 - - 13
bt 8 4 19 3 1 2
b-2 - - 9 - - 4
b-3 - - 10 - - ]
b4 - - 8 - - 3
b5 - - 15 - - 1
b6 - - 18 - - 1
b7 - 1 19 - 2 0
b8 - 6 37 - 17 1
b9 - - B74 - - 1000<
)1 - - 536 - - 416
)2 - - 1000< - - 1000<
13 - - 1000< - - 1000<
14 - - 2 - - 10
J - - 2 - - 107
K1 133 " 89 707 5 n
K2 - - 141 - - 30
K3 - - 764 - - 1000<
K4 - - 127 - - 10
y1 - 1000< 27 - 1464 129
y-2 1000< 1000< 1000< 1000< 1000< 1000<
y-3 1000< 05 7 1000< 399 46
y-4 - 13 257 - 33 792
y5 88 173 2 173 61 19
y6 - - 48 - - 87
y-6 - - 163 - - 176
y-7 - - 1000< - - 1000<
y-B 1000< 45 8 7 224 13
y-9 - - 1 - - 95
y-10 - - 27 - - 116
y11 - - 301 - - 805
y12 - . 10 - - 33
y-13 - - 1000< - - 742
y-14 - - 28 - - 32
SA-1 20 56 2 37 52 9
SA-2 - 33 1 - 19 15
SA3 64 ] 192 245 11 1000<
SA4 1000< 6 36 14 741 39
SAS 1000< 109 571 U3 -
SA6 - 84 - - 4 -
SA-7 - - 1000< - - 1000<
Ki-1 68 18 24 250 24 30
K12 123 45 3 58 21 4
K13 77 626 28 12 120 995
K14 78 20 15 7 122 149

Ki-5 21 262 9 37 47 12

- not participated



Table 6. The RPI of Participants by Rourd in the Organic Solvent Analyte

o Benzene, RPI Toluene, RPI Xylene, RPI
e 1st 2nd 3ed 1t 2nd 3d st 2nd 3
u-l 3 3 3 4 2 7 1 3 12
u-2 S 718 3 109 354 1 132 300 2
u-3 62 8 [ 52 4 7 67 93 3
u-4 4 1 0 7 3 4 182 8 9
u-5 62 1000<C 3 1000< 304 16 1000< 94 2
u-6 76 14 2 1l 14 27 64 1 98
u-7 87 328 1 4 32 1 1000< 168 1
u-8 1000< 7 5 1000< 45 107 1000< 14 106
u-9 674 - - 516 - - 86 - -
u-10 290 90 161 17 211 67 40 176 58
u-11 1000< 61 8 403 542 29 337 27 21
u-12 91 60 1000< TS 103 783 40 196 1000<
u-13 1000< 28 34 1000< 54 24 1000< 36 25
u-14 - - 48 1000< 5% 87 475 87 98
u-15 - - 2 - - 36 - - 6
u-16 - - 48 ~— — 13 - - 39
b1 4} 38 2 26 20 6 8 26 6
b-2 - 3 31 - 3 15 - 9 18
b3 - - 4 - 3 - - 4
b-4 - - 55 — - 6 - - 1
J1 - - 8 - - 58 - - 274
J-2 - - 152 - - 295 - - 383
J-3 - - 48 - - 55 - - 53
J-4 — - 3 - - 10 - - 9
J5 - - 147 - - 116 - - 168
k-1 1000< 36 73 585 127 77 710 34 32
k-2 - - 20 o - 151 - - 290
k-3 - - 2 B - 141 - - 126
k-4 - e 59 - - 42 - - 44
y-1 - 147 1000< - 437 923 - 748 1000<
y-2 1000< 1000< 97 1000< 37 43 1000< 7 55
y-3 248 504 1000< 461 83 59 447 42 142
y-4 - 61 278 - 55 58 - 50 25
y-5 164 54 17 556 24 47 949 33 89
y-6 - - 1z - - 68 - - 9%
v7 - - 303 - 84 - - 100<
y-8 1000< 24 6 168 3 59 198 4 37
9 - - 1 - - 18 - 4 13
y-10 - - 1 - - 1 - - 5
y-11 - - 75 - - 66 - - 1000<
y-12 — - 89 - -— 99 it -— 110
y-13 - - 308 - - 282 - - 467
y-14 - - 31 - 115 - - 19
v15 - - 0 - - 1 - - 1
SA-1 22 5 3 23 3 4 22 12 3
SA-2 1000< 1 2 630 1 9 4 1 20
SA-3 231 266 1000< 38 22 2665 204 61 1000<
SA4 10 41 3 40 8 16 24 35 37
SAS 1000< 32 - 231 1 - 949 55 -
SA6 - 3 - w- 46 - - 40 -
SA-7 - - 52 - - 37 - — 1000<
Ki-t 53 42 39 2 55 24 8 67 27
KI-2 35 2 2 103 6 3 258 3 2
KI.3 63 15 28 28 2 4 7 63 105
KI-4 <1 47 22 26 15 43 46 <1 20
KL5 <1 637 1 33 64 23 37 121 17

- 1 not participated
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