Bk AL 91 A8k8) ) A1199] 4133 (20004 99)
JKorean Soc Occup Environ Hyg 2009;19(3):307~320

G
- s
FeIUer AR HE A A 20 iRk 2R
WS AR S
BN $74 A, S A A%}, A Sehela 2 AT

Review on Occupational Exposure To Asbestosin Korea

Donguk Park:" - Sangjun Choi? - Chungsik Y oor?

* Korea National Open University,
2 Department of Occupational Health Catholic University of Daegu
$School of Public Health, Seoul National University

This study was conducted not only to review arborne
ashestos levels reported in workplaces in Koreg, but aso to
anayze their levels according to various characterigtics All
ashestos concentration reported as ether geometric mean (GM)
and geometric standard deviation (GSD) or ranges were
trandformed to arithmetic mean to esiméate exposure levd. In
addition, weighted arithmetic means (WAMS) were cdculated
to weigh ashestos levels based on the different number of
samples. Differences of asbestos levels among several
characterigtics such as industry type, decade, operation and
sampling and andyticd methods were andyzed using anadyss
of variance (ANOVA). The number of articles Sudying ashestos
levels from workplaces was found to be 9 induding two report
types. Five of those were reported prior to 1990s and rest of
them after 1990s. Only severd industries such as asbestos
textile, asbestas cement, brake-lining repair shops were Sudied,
while various indugtries using ashestos or ashestos containing
materials (ACMs) were not studied. ANOVA found that
ashestos exposure levels (WAM = 5.26f/cc) reported from
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textile industry were sgnificantly higher than those from other
indugtries (cement = 0.63f/cc, brake-lining = 0.2f/cc - 0.47f/cc)
(p<0.0001). Average exposure levels sudied prior to the 1990s
(3.13f/cc) were found to be Sgnificantly higher than that (0.86
floc) after the 1990s (p<0.0001).

All' WAMs reported until the 1994 were found to be higher
than the current occupational exposure limits (0.1f/cc). This
Sudy recommends that retrospective exposure to asbestos basad
on variousindustry typesand operations should be assessad.

KeyWords:  asbestos, ashestos textile, ashestos cement,
adbestos containing maerids(ACMs)
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Table 1. General information classified according to asbestos study characteristics for studies

Classfication Noof publication %
Journd Type KIHAF 3 33
KSEH T 2 22
KJOM ¥ 1 11
KIPH § 1 11
MOL'sreport |l 2 22
Year published 1984 1 ni1
1987 1 11
1988 1 11
1989 2 22
1991 1 11
1993 2 22
1995 1 11
Indugry type Textile 7 NA**
Sae 6 NA
Brake-lining production 3 NA
Brakelining retailer 1 NA
Brake-lining repair 3 NA
Ship repar 1 NA
Using ashestosdath 1 NA
NI 1 NA

* KIHAJ; Korea Industrial Hygiene Association Journal
T KSEH; Korea Society for Environmental Health

F KIOM; Korea Journal of Occupational Medicine

§ KJPH; Korea Journal of Public Health

I MOL; Ministry of Labor

1Nl ; No information

% NA; Not applicable
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Table 2. Summary for asbestos level reported in Korea

Sudy , Noof Noof , ,
Authors year Sudy indudry Exposurelevd, fiberfoc - Sampling type
yer plant sample
KOSHA*,1984 1984  Adhedostextile 6 NI AM(SD) =NI(NI) Pt Pt
Range=06-30.7
Ao repair 1 N AMSD)=17(NI) P =
Renge=114-185
Adetosdae 1 NI AM(SD)=04(NI) P P
Range=0.12-057
KOSHA, 1987 1987  Adedostexiile 7 NI AM(SD)=7.1(NI) P P
Range=04-458
Adedosdae 1 NI AM(SD)=03(NI) P P
Range=01-11
1 NI AM(SD)=05(NI) P P
Range=02-21
Paked. 1983 1987 Adedosdate 2 8 GM(GD):021(129) P P
7  GM(GD): 093133 AF AF
Adedtostextile 7 5 GM(GD):44(261) P P
X Range: 1.3-14.3
76 GM(GD):57(351) A A
Paketd., 1989 1988 Adestosdae 1 NP Range 010-1.23 P P
Asbestostexile 2 N Rage:007-1490 P P
Shiprepar 1 n Range: 001-012 B B
Shiprepar 1 NI 245 p P
Shiprepar 1 NI 00300 A A
Auto repar 2 NI
Auto brakelining 4 NI Range: 001-7.58 P P
retailer 1 NI
Rant usng adoedos
Sined, 1989 1988 dath 1 41 GM(GD)=010(210) P P
Renge=002-7.28
Autorepar 48 GM(GD)=0.10(0.35) P P
Range=<001-7.04
17 GM(GSD)=002(200) A A
Range=NI
39 GM(GD)=002(L%0) A A
Range=NI
Paketd. 1991 1990 4 782 GM(GD)=311NI) P P
Range=010-17.30
Asbestostextile 2 86 GM(GSD)=063(NI)
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Renge=008-308 P P
Brakelining 2 58 GM(GSD)=052(NI) P P
manufacturing Range=0.04-4.75 P P
2 51 GM(GSD)=027(NI) P P
Adedosdate Range=001-7.28 P P
P P
Ohed., 1993 1992 Autorepair 7 40 GM(GSD)=142(189
Range=007-610 P P
15 GM(GSD)=0.19307)
Adedostextile Range=<001-267 P P
2 11 GM(GSD)=008275)
Brakelining Range=002-067 P P
manufacturing
Yunetd., 1993 NI 1 NI AM=016
Adedosdae Range=0.06-050 NI NI
1 NI AM=148
Renge=021-504
Adedostextile 1 NI AM=020
Range=0.06-0.86
1 NI AM=068
Renge=019-208
1 NI AM=021
Range=0.09-0.37
Adesosdae 1 NI AM=042
Renge=018-126
1 NI AM=037
Range=0.27-0.75
Brakelining factory 1 NI AM=077
Renge=065-115
Paked,199%5 1994  Adedostextile 6 2 GM(GD)=1%4(313
Range=018-11.28 P P
D GCM(GD)=1722%)
Range=003-1093 A A
Paked,2008 2008 Pimay* 1 NA" 155 AM(SD)=031(143)
Seoondary **# Renge=0001-26.7 NA NA
NA 534 AM(SD)=005022)
Range=0.001-329 NA NA

* KOSHA ; Korea Occupational Safety and Health Agency

T P ; personal sample

F A; area sample

§ NI'; unable to calculate due to the lack of sample No

I'NA ; not applicable

1% ; The primary asbestos industry group consists of industries handling raw asbestos directly

# =x ; The secondary asbestos industry group consists of industries handling asbestos—containing materials(ACM), end users of ACM and those
involved in maintenance of ACM
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Table 3. Weighted arithmetic means (WAMSs) for asbestos concentration by sampling and analytical method

Classfication Noof weight WAM, flec D, flec Range flcc ANOVA pveue
Sampling and analytical method
#7400* 997 187 377 0011971 NA
Sampling type
Persond 628 112 197 003873 0.2423
Area 166 6.06 716 002-19.71
Bath 203 0.75 0.75 001440
Sampling durdion
<2hrs 130 031 067 002-4.40 00074
1-4hrs 4 052 048 003-6.10
4-6hrs NA
Full shift 102 222 1 056-5.89
Aslong aspossble 109 0.65 047 004-184
NIT 312 431 59 0011971
Indugtry
Textile 312 526 536 056-19.71 <0.0001
Sae 3 063 048 003184
Brake-lining production 244 034 014 006-043
Brake-lining retailer 31 047 0.68 001-141
Brake-lining repar 306 02 045 0.02-4.40
Ship repar n 004 -
Using ashestosdath NA
Decade
<1990 442 313 533 001-19.71 01800
>1990 555 0.86 088 00361
Totd 997 187 377 0011971

NI ; No information

* #7400, National Institute for Occupational Safety and Health (NIOSH). Asbestos Fibers in Air, Method No 7400. NIOSH Manual of Analytical

Methods, 3rd Edition, DHHS (NIOSH) Publication No 84-100, Cincinnati, 1984
T NI'; unable to calculate due to the lack of sample No
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Figure 1. Asbestos levels indicated as WAMs
classified in accordance with both decade and
industry type.
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Table 4. Weighted arithmetic means (WAMSs) for asbestos concentration by industry type and process type

Typeindustry Process No of weight WAM, flec D, flec Range flcc
Typeindugry Fberizing/mixing 14 947 5.03 056-1309
Textile Cading 3 762 647 1031521

Spinning 51 513 408 0.69-9.40
Twiging 49 524 404 1191004
Winding 17 414 024 4.00-4.35
Weaving 41 1148 864 068-19.71
Totd 1# 102 157 039 122-1.79
Totd 2% 312 526 5.36 056-19.71
Sae Mixing 40 055 029 0.06-0.64
Forming 4 012 NA NA
Pressng 2 017 NA NA
Crushing 4 0.74 NA NA
Cutting 9 144 106 003-184
Packing/piling 4 087 NA NA
Sanding 5 108 NA NA
NA 10 017 NA NA
Totd 1# 15 058 045 022-113
Tod 2% 3 063 048 003-184
Blakelining
production All 244 034 014 006-043
Blakelining retailer All 3 047 068 001-141
Blakelining repair All 306 02 045 0.02-4.40

# Total 1 ; analyzing total reported in the manuscript
$ Total 2 ; analyzing levels of each process in this manuscript
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5, 2006).
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