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Asbestos : Past exposure and present outcome
& occupational source and environmental outcome

« Exposure assessment : Dispersion

* Exposure assessment :

past exposure

« Air monitoring :
past data (or
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« BEI: impossible
(depends on bio-
persistency &
type of sample)

« Health outcome

* Retired workers
lost to follow-up

e Health survival
effect
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* Air monitoring :
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* past data

Very High Complexity
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BACKGROUND

Flame of this presentation : Series of studies
regarding on a asbestos textile factory

1. Exposure assessment :

1. past exposure
data
2. Simulation
3. BEI
2. Health outcome
1. Retired workers

Industrial source

Dispersion

« Exposure assessment
« Simulation

Limitation & Work to dg

.

Health outcome
* Residents around
former factory

Environmental Health

Epidemiological difficulties in
Asbestos problem (OEH)

 Misclassification : Long latency
— Past exposure -> present (& future)
outcome

e« Distinction of exposure source : difficulty in
~ exposure assessment

« Outcome : no specific feature than other origin
(eg. Lung cancer)
* Bias : healthy worker effect
« Selection (entrance)
* Healthy survival effect (same to environment)




Joint study among Korea, Japan, and
Indonesia (2008)
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RESULT1: OCCUPATIONAL
ASPECTS
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Spinning

History of J-chemistry
(ashestos textile factory)

» 1969 : Found

= 1970 : Setting machines for crocidolite

fabrics from Datsda Industry [subcontract

of Japan ashest (Nichias)]

1971 — 1979 : Produce crocidolite fablics

1990 : Found PT. Jell Fajar Indonesia

1989 - 1992 : Move into Yangsan &

Indonesia

1996 : Joint factory in Maleysia

mmow : Joint factory Qingda Jein E & S
ina
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Air monitoring : Inside & outside of
factory

Ambient Air Asbestos Level in J-chemistry

ASBESTOS HAZARD EVALUATION IN
SOUTH KOREAN TEXTILE PRODUCTION

Eckardt Johanning, Mark Goldberg, and Rokho Kim

International Journal of Health Services, Volume 24, Number 1, Pages 131-144, 1994
© 1994, Baywood Publishing Co., Inc.

In addition, the industrial hygiene survey conducted by SNU in 1987 revealed
generally poor industrial hygiene conditions in the old Jeil & Rex plant. Personal
monitoring conducted at the time (ten samples) revealed that workers were
exposed to a geometric mean asbestos dust concentrations o f[6.2 fibers|per cubic
centimeter (f/cc) with a geomeiric S.D. of 2.44 (24).
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Ambient Air Asbestos Level in J-chemistry

Indonesia Park and Paik (1988)
(2008)

Paikand Lee
(1991)

Park et al (1995)
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76 548
Beautiful Memorial

Task
Personal Area Area Personal Area AVERAGE
sample sample sample sample sample )
(flcc) (flce) (flcc) (flcc) (flcc)

Mixing 8.6 4.5 8.7 0.51 0.42 0.48
Carding 78 3.9 6.6 4.63 132 298 1.98
Spinning 7.5 5.6 6.6 54 271 173 222
Twisting 3.9 4.8 5.2 3.98 148 185 1.65
Weaving 3.1 Ga 5 172 4.74 3.18 4.29

Total 5.7 4.4 5.7 311 1.67 1.66 172

Retired workers, n=63 (2009)

News of MBC at 1990

X findi Yes
—ray findin,
Vg g N %
‘Parenchymal fibrosis 18 20.6
Pleural plaque 6 9.5
Pleural thickening 1 1.6
Pleural calcification 3 4.8
Pleural effusion 0 0.0
Any abnormal finding above 18 28.6
Parenchymal fibrosis with pleural 3 1.8
abnormality i
Soraen
Job Exposure Matrix
Task & 1984 1990 1991 1992 Task & 1988 1988 1989 1994
concentration AM GM GM GM cor i IGM(Range)| GM
Mixing 182 0.15 Mixing 0.59 023 0.22
carding | 108 | 038 | 022 | 019 carding
spining | 142 026 03 03 spining 008 22 077 023
Busan | -Dvsting | /R178 01 059 011 twsting 224 048~1.20 |030~0.67| 042
winding e 0.08~0.30 | 0.77~5.21 [0.09~0.64| 01
winding | 0.08-0. 77-5. X
weebing| 179 | 028 | 019 | 006 Wesbing
reeling 0.19 reeling | 134~1.90 246 147
logm o1 loom 081
e v a31
s [~ Relationship between JEM and
> = abnormality (PFT & chest X-ray)
B - Abnormal
_ = (n=19)
(W&}

Abnormal
(n=16)

_,(,,,.,,,,,
J R

7.67+10.25 22.35+12.24 <0.001




RESULT1: ENVIRONMENTAL
ASPECTS

APl wvecmzes
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BEI with sputum by Phase contrast
microscope

* Induced sputum : 44 retired workers

» 7 among 44 : Ferroginous body look like asbestos body

Neighborhood problem around a factory
(Kang, 2007)

Wind rose
1972~1978 r

10.23

Control Exposed total J-Chem
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SEM-EDS

Crocidolite

Asbestos only one among 7

-> limitation of BEI
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SIR of MM in Busan Area between 2001 ~ 2007 (2010)
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e SIR 2.94 around J-Chem

e Address of MM
occurrence
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SMR of Mesothelioma & lung cancer
in J-chemistry(Kim KH, 2008)
[ Mesothelioma |

* Expectancy
S || 1P (Men per Cas | gur 95% CI
ear P e
Y 100 thousand)

M 1266.396 0.00193372 1 517.1 13.1-2,881.3
F 978.691 0.00044427 2 4,501.8 545.2-16,262.0
Total  2245.087 0.00237799 3 1,261.6 260.2-3,686.8

[ Lung cancer |

* Expectancy
Sex _um_wmw (Men per | Case | SMR 95% CI
Y 100 thousand)

M 1981.342  0.73424407 1 1.4 0.03-7.6
[F 1537.281 0.12063481 5 41.4 13.4-96.7
Total 3518.623  0.85487888 6 7.0 2.6-15.3 ¥




Environmental Exposure Assessment for
Excess Lifetime Cancer Risk

ELCR

where:

EPA 2008a

—e— spring
° ° Summer

100 7 Fall

Winter

Excess Lifetime Cancer Risk (x107)
5

01

] 1 2 3 4 5 6 7 8 9 10
Distance (km)

Yearly mean ELCR is appeared by 1.14*105 in 6km distance, and appeared
by 11.8*10-5 in 2km.

LIMITATIONS & FUTURE PLAN

_I.Q_ne.___n T

Results of Simulation by AERMOD and CALPUFF in Cibinong, Indonesia
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M AervOD : . [ . Real Monitoring |
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w ALPUFF A)D ) *

LatSude {6 degree §1° 5, 257768 m)

T Longiyge (108 epree 51 £, 2573 m)

Determination coeffi -
cient (r?) (real monit
oring and simulatio

n by AERMODE) sho
wed 0.72.

Possible bias : misclassification

_Nm_u_a Qm<m_OU.3© .qmw._m. Magnitude & BEwn_mmm:_nmaOJ
estimated from resident registration system
country
— Moving home to find | N=23,461 |
;.OU _ Non-exposure group
— Problem when final AR 1-18.530
address is a surrogate Wit
of environmental
exposure

Misclassification Chrysotile group

control is important

Had lived 1971-78

Crocidolite
group

Emission input data of volume pollution source

m = Emission Rates
Base | Initial | Initial —
m%:qom X(km) | Y(km) Sifct Elev. |sigmay|sigmaz Bt were 5.56*107 f
ame Ht.(m) n Rates
(m) (m) (m) /sec
Base map for
CALPUFF
simulation
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Thank you for your attention!!

Ongoing study : cancer registry data &
residential history

- J-Chem radiu 500m : 21,787 people
- Geo-coding: (WGS84)

- Cancer registry data & Mapping

- Possible misclassification

Exposure source DB construction

Ship repair

o3 polzas dg

Detailed occupation & residential history are essential
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Future plan

National asbestos exposure source DB
Simulation study : environmental exposure

Epidemiologic study to link between env.
Asbestos exposure & diseases
— Starting point: Busan area

MM registry

— Gives detailed occup. & envir. exposure history
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