igkadeEelsks|x] A 24 @ Al 1 & (20129 3€¥)
Korean J Occup Environ Med, 2012:24(1):1-10

EAFWtm AuA S DPRAMNE, LRGN Jhet agelstay 3 Aol i
AP AEY A, SR AP el s

— Abstract —

The Prevalence of Asbestos Related Pleural Plague among Residents Living
Near AsbestosMinesin Korea

Yong-Jin Lee, Chan-Ho Park, Yong-Bae Kim®, Eun-Chul Jang?
Seung-Hwan Kim?, Young-Sik Shin?, Jeung-Sook Kim?

The Environmental Health Center for Asbestos Related Disease, Chunan Hospital, Soonchunhyang University,
The Department of Preventive Medicine and the Institute of Industrial Medicine, Soonchunhyang University”,
The Department of Occupational and Environmental Medicine, Soonchunhyang University Hospital, Cheonan?,
The Department of Radiology, IIsan Hospital, Dongguk University®

Objectives: The investigation of the prevalence of pleural diseases in regards to those living within 1
km of 14 asbestos mines in Chungnam province.

Methods. We enrolled 4,057 residents (male: 1,887, female: 2,170) living within 1km of asbestos
mines in Chungcheong province. They received checkups from Soonchunhyang Environmental Health
Center for ashestos related diseases between March 2009 and December 2009. Chest X-rays were taken
from all subjects and read by two experts according to International Labor Organization guidelines.
Those subjects suspected of asbestos related lesions were further checked with HRCT (high-resolution
computed tomography). The determination was done by two experts after reviewing the resulting data.

Results: The 4,057 exposed residents underwent the checkup, 859 of whom further underwent the
HRCT (high-resolution computed tomography) check. The prevalence of pleura plague was found to be
11.3% (29.2% non-occupational, 8.0% occupational) from the chest X-rays. The HRCT (high-resolution
computed tomography) results revealed that 227 subjects (26.4%) out of the 859 positive subjects (110
(18.8%) non-occupational, 117 (42.9%) occupational) showed evidence of pleura plague. The statistical
analysis showed that the prevalence of pleural plague increased with increasesin age, residence time, and
occupational family exposure to ashestos (p<0.05).

Conclusions: We recommend better control of asbestos in the soil and mines. We also recommend that
all affected residents living near asbestos mines receive medical checkups as mandated by the asbestos
health damage relief policy.

Key words: Asbestos, Environmental exposure, Pleural plaque

(B 2011 88 20, 1x=pAY: 2011 108 14Y, 2xp=,EY: 2011 108 27Y, 3x=pEY: 20113 112 3, AHEHY: 20114 118 3Y)
MAXA: of & & (Tel: 041-570-3811) E-mail: regina94@schmc.ac. kr
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ARz A 46.5%. 4#F 53.5% <tk 91¥
TE T0~A7} 1,244%(30.7%) 2 7V e BXZ
A, ool 60~69417F 9197 (22.7%). 50~59417}
6557 (16.1%) wolaL, &9 FHIZE v|FAA7}
2.658H(65.5%) 0.7 71& =& H|&S AAsioH,
A FAAE 7229 (17.8%), BAZFAARE 6779
(16.7%) °IAtk. AF7IEEE 299 ol AFAt

i
fr Mo

YA s 804 o]delM A AuxzE WY
Aol wlel folsiAl EhTHP(0.05). FAFAANA=
APA AeE v ART oA v EFAAte] HEe] E3
1, AdH Auied dgakrdM e 354 3 @A
FAA A AdA Az vAdgaRledl vl frelsh
E3THEP(0.05).

AF7IM e A9A s B Eakrd ] 294
s

1,010%(24.9%) 7V¢ =& v&S AR, s ole} AFAte] Hl&o] woM, AYA AuxZE: FHA
o2 709 o’ AFA 8519 (21.0%). 50~59d AF ToAE T0d o] AFAlA AdA Aues vdY
A= 6709 (16.5%), 60~699 AFA= 61478 (15.1%), 2ol H] & v«] Al =XTHP0.05). 715
40~499 AFA= 5149 (12.7%), 30~399 AFA= AR fFol gt xfo] & Holx] eFgtth(Table 1).
3989 (9.8%) < °lvk. AuriE APl gle FH
& 3,4621(85.3%)°101, AwrtE Agol de F 2.t SFYARIEAL 21t
W& 59578 (14.7%)°] At
S BN 494 R nAgaws 494 AA 4,05799 @& FRARAAL 27 Audd
AMeE BYArel frofg Z}O] Hols Wige Y, A 9 9 Add o aiAE F 973‘33(24 0%)2.
A, FD 2 AFDOIRG. AW AQA Ared: 2 A8 W0l e A% 5169(12.7%), FF W
H ATl A AojE o' o 2] go] 58.2% % frolst o] Y= AF 219“’3(5.4%), T BRI AAd Wil
A wston, AL duaor HYgH Auxes vy 2ol e AF 238%(5.9%)o2 FIW FHES
Al A 394 olste] Hl&o] T, APH MHxZ 11.3% 457/ 4057) ottt AWAS AW F9 4 5
Table 1. General characteristics of the study subjects N(%)
Exposure
Variables j'otal Non-occupational Occupational
(n=4,057) (n=3,440) (n=617)
Gender*
Male 1,887 (46.5) 1,437 (41.8) 450 (72.9)
Female 2,170 (53.5) 2,003 (58.2) 167 (27.1)
Age(yr)*
<39 562 (13.9) 559 (16.3) 3(0.5)
40~49 339( 8.4) 328 (9.5) 11( 1.8)
50~59 655 (16.1) 581 (16.9) 74 (12.0)
60~69 919 (22.7) 751 (21.8) 168 (27.2)
70~79 1,244 (30.7) 987 (28.7) 257 (41.7)
> 80 338( 8.3) 234 ( 6.8) 104 (16.9)
Smoking*
Non-smoker 2,658 (65.5) 2,404 (69.9) 254 (41.2)
Ex-smoker 677 (16.7) 483 (14.0) 194 (31.4)
Smoker 722 (17.8) 553 (16.1) 169 (27.4)
Residence duration(yr)*
<29 1,010 (24.9) 985 (28.6) 25( 4.1)
30~39 398 ( 9.8) 362 (10.5) 36( 5.8)
40~49 514 (12.7) 470 (13.7) 44( 7.2)
50~59 670 (16.5) 580 (16.9) 90 (14.6)
60~69 614 (15.1) 468 (13.6) 146 (23.7)
> 70 851 (21.0) 575 (16.7) 276 (44.7)
Family occupational asbestos exposure
No 3,462 (85.3) 294 (85.5) 521 (84.4)
Yes 505 (14.7) 499 (14.5) 96 (15.6)

*chi-square test p<0.05.
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OI87 5 - PalLtEt YR AHTL AZHF Folo| Fofu FEE

A4 odadde A9d HAunE: ALATAA T UTHCR BE FRARIAA 4 oldada
49.1%= A8 Az v AT 19.5%¢ v HRCTAAF % 92 HA 26.4% o1, A4H A
FoloA ERXL(P0.05), T FHRUARIAA Aobe]  Wed AATANE 42.9%2 494 Auwd 6
e Fubl §UES 494 Aued ARAee 1 G4 18.8%¢ val felal we Fuhie Rgd
w1807 (FF Wde] e A TTE+E WHd o (P<0.05)(Table 3).
A7 W] 2o gle A% 1039)02 U f3E
& 29.2% (180/ 617), 44 =2 H]7d Ao A] 4. ety EHof| g g FYE H|L
Fuhike 2777 (F Wilo] Sl A% 1429 + F 9
W3} A Weo] o] gl A% 135%)E 8.0% HRCT 23 Fuhit 277 2279< digoz 4
(277/ 3,440)9] FHES Hol g4 HuZ: A=A A, Fd58 AT AdeE 7S A o
oA A9 Mg wAHAT wa) Fohk v B FEN RIS sdad 498 qund mges
o] frofatAl #3ktH(P(0.05)(Table 2) T 11087 A94 AueE: At 11785 738t
Hwdt Adx 4d BxodE Addoz Fapl 7.1%,
3. HRCTZA} Zxt Azt 4.3%% FAF FoeHA w2 £EXE HAoH
(P€0.05), AdA AulxZ vA"HART dxes @A
e FEEARIAA A F 9739 AWad HA 3.3%. A7} 3.1%. A94 Aved FHAT oA=
g 27¢ Rol HROTAA didAz dgugled @4 19.3%, 447} 18.0%2 Hiwd A 50 m
HRCTHA ot 82 A4 8hoew AU 2 A o3k FNt Exe el Abolzb il
MulxZ HAEAT 5867 (87.5%), AHA AWL=Z (P)0.05). d&¥ Exe A4 Aues: v
AYAT 2139(90.0%) 02 444 Auled: A4 B 9 ohiel A9H Auind AArdAE Al F
Folgo] oRF #9ka A HRCTHAF #ol&2 88.3% Vs folshAl FEt oAt S7ME e AT
olvt. HRCTHAF A3 Fuiit fFadze 22748 (A4 THP(0.05). ¥dFTE Exe HFAA H& dA)
A Aend vAYAE 1108, 494 Aued 284 F94 9 A FAA0) fela Fent Rt Sl
Table 2. Result of asbestos related abnormal finding in chest X-ray N(%)
Exposure
Chest X-ray ;I'otal Non-occupational Occupational
(n=4.057) (n=3,440) (n=617)
Normal 3,084 (76.0) 2,770 (80.5) 314 (50.9)
Abnormal* 973 (24.0) 670 (19.5) 303 (49.1)
Parenchymal only 516 (12.7) 393 (11.4) 123 (19.9)
Pleura only 219 ( 5.4) 142 ( 4.1) 77 (12.5)
Pleural and parenchymal 238( 5.9) 135( 3.9 103 (16.7)
Prevalence of pleura plague’ 457 (11.3) 277 ( 8.0) 180 (29.2)
*based on chest x-ray (Parenchymal + Pleura + Pleural and parenchymal), chi-square test p<0.05.
*based on chest x-ray (Pleura only + Pleural and parenchymal), chi-square test p<0.05.
Table 3. Result of pleural plaquesin HRCT N(%)
Exposure
HRCT* T_otal Non-occupational Occupational
(n=859) (n=586) (n=273)
Participation rate' 859/973 (88.3) 586/670 (87.5) 273/303 (90.0)
Normal 632/859 (73.6) 476/586 (81.2) 156/273 (57.1)
Prevalence of pleura plaguet 2271859 (26.4) 110/586 (18.8) 117/273 (42.9)

* high-resolution computed tomography.
"number of HRCT checkup/ number of chest X-ray abnormal.
*based on chest x-ray and HRCT, chi-square test p<0.05.
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= HHPH(P0.05), A9A Aunes: HAHARE 9 FHlo] 9.2%= 7FEAAE| oA frefatAl =
YA Ades A e Fdsdd gt fa < I x5 BEH3(P0.05) A AAeZE v
27 BEE #O@ AolE molA gty AEBT = AL e /HEA9Y A7} 715 A]leo]
Holl AFgh 713t w2 A oA FEk Bxe A Je FHol 27t 2.7%. 6.2% A AHeZ At
F717F 299 el3t 0.7%, 30~39d 3.5%., 40~494 T M= 7 A]dEo] gle T = Adgol
4.3%. 50~59 5.2%, 60~69d 7.0%, 70 o]’to] = X 47 17.9%, 25.0% = 71 Adge] gl F
12.5%% AW 3t FHo AF 7|3te] T/t & e Hlg} AHxZ 71 Aol e FRlA FEt
ARoz Fofshd Foht fradZrt S7keke A¥%Fe BRI w2 Ao® 2AEIATHP0.05) (Table 4).
B (P0.05), AA AWz v F9
o B = AF7I7E 299 o]t 0.4%, 30~399 2.8%, a
40~494d 3.0%. 50~594 3.1%, 60~69d 4.5%,
0 ool 7.5%= AF 713to] S/t o5t Foke S A f#d wsts Fhkek 2
Fohl fadA7 Zkske Age RdFdod B 2doRA F2 93 F9 7100 5349
(P<0.05), 494 Az AEAT dxie AF713d Q)& FY 6~9H SZAto]d 2 FE 4 n
Fohl REE @ AolZ molA RUTHPI.05).  EF PAute] Pre FAF F W 53
7 Wl AR =2 R Qg Fut 2X S doliy] fsie #Ho} Felo] HEE F9 W 3o 540zt
% FolA Aend AEel gle FUT AuwE vl 1 @ 4 Qo A 29 F2 # % oo
= AEol gle FE st Ak A3 dAA e ANez g FRIA A Aol A
2 715 Aol gl F00] 5.0%, 715 Aol e o ARA wyes ol o LB FA
Table 4. Prevalence of pleura plague by subject variables based on occupational asbestos exposure in 227 subjects
Plague (HRCT)
Variables T_otal Non-occupational Occupational
(n=227) (n=110) (n=117)
Gender
Male 134 ( 7.1)* 47 (3.3) 87 (19.3)
Female 93( 4.3) 63(3.1) 30(18.0)
Age(yr)
<39 0( 0.0 0(0.0)* 0( 007
40~49 4( 12 3(0.9) 1(91)
50~59 17( 2.6) 12(2.1) 5( 6.8)
60~69 50 ( 5.4) 21(2.8) 29 (17.3)
70~79 117( 9.4) 58 (5.9) 59 (23.0)
> 80 39 (11.5) 16 (6.8) 23(22.1)
Smoking
Non-smoker 120 ( 4.5)7 71(3.0 49 (19.3)
Ex-smoker 58 ( 8.6) 19(3.9) 39(20.1)
Smoker 49 ( 6.8) 20(3.6) 29 (17.2)
Residence duration(yr)
<39 7(07)7 4(04)! 3(12.0)
30~39 14 ( 3.5) 10(2.8) 4(11.1)
40~49 22 ( 4.3) 14 (3.0) 8(18.2)
50~59 35( 5.2) 18(3.1) 17 (18.9)
60~69 43( 7.0 21 (4.5) 22 (15.1)
> 70 106 (12.5) 43(7.5) 63 (22.8)
Family occupational asbestos exposure
No 172 ( 5.0 79 (2.7)* 93 (17.9)*
Yes 55( 9.2) 31(6.2) 24 (25.0)

*chi-square test p<0.05.

"test for trend according to variable was performed by linear by linear association p<0.05.
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