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T3 B2 g7 E S AAY fFrElAre kEo] wHHAAH A
(Chronic obstructive pulmonary disease, COPD)9] @S Z7[x7]= Zo =
dHAA ok ole AYH 7 F2 Fdel s A" YA AsHA
(inhalant oxidants)ell ¢Js] #¢] A4-& 73 (emphysema)dtAY 22 7|59
WA A% 9 2|29 H (bronchitis) & B3 ATty FAEC Eg 2F
g freatatell &8 F BAste A7) A2 Ve e 27 fH A4
oA W Fxe AAY FHA IR BAEE AoE YEt o
T ARY FEAAeE QF H7Fo] Al FEA #3 U= dg
(mineral dust airway disease) o]W ool Asst = A2 AJA}SiTE ofQ)
A A717 FAAFoE IS ZEAES WAYCE #7715 AA 2 HRCTE

<

7%, 1.0-33), 10~199 2F83< | 25 (1.2-5.2), 20 ol 27353
51 (24-109) 2 uvetsttt,



20+ LSOl T2} HZRE|7} WRSH QF{0IRfO

3
/do] A71= 5 Stk IARC EI’_/\M] ‘?E}E‘?i A fE9tA TARC Group

z vk A, # el
9H o] SRt AT
S HIEFO F gystemic review
063 fele A9 wEH Y
om (Meta-effect size 1.25, 95% CI 1.18

NE Y
3
D
@
m
.’:5
o,
<
%)
)
i
>
o2
r' 1

to 1.34), 34 # ?i%ﬂ@lﬁ 53] fFolaA =2 A8l e Aow #F
A EM Koskela 5(1987)> 194014 1985 74A]

HACE =&d AL Y w5 1,026 e
St S3ky FSE ﬁ:yLoﬂ A] Gastrointestinal cancerdll &3 Abd-Eo] <3}
SMR 200, 95% CI 1.10-3.80). Parent & (1998)<
<] E“o SAE GO R AT -t AFoA T
Fo] A el AYA EE 2579 FxelA Wl oR g9l
Hofge] dixydd Hs FAALE fod w2 SR Hisd
(OR=17: 95% CI=11-27). = dF2= 2AY a4l &85 F
=374 B4 2EA 1461189 IS 19929 5FH 20059714 1497y #3
9S o 104 oAb ZEsl AAA GA 2ol EFFEF Y9 dAu|=
1.36(1.05~1.73) 013, AHFZ =Apol| vl A f19te] 89%(SRR=1.89, 95%
CI 1.07~333), 53l -?4 g ¥ IEAELS 110%(SRR = 210, 9%5% CI:
1.10~4.01) © AT,

*—L‘
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nonsystematic ESRD(Glomerulonephritis B= Interstitial nephritis7} €<1)
A9 SIR 4.22(95% CIL 154-9.19)2k2 Hystgon 109 ol &%
739 SIR 7.70(95% CI, 1.59-22.45)7}A] <7}ttty H 18R
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a Z=2 Q% AtEgdste] dAd EE oSl

- HlF HTo| et 24

= WAYZ a4 Haustein 5 (1998)2 =

G et AR HAA 2 2AEHIL ol MFa duE I Al

7 2] FFHCE AGAA T &3t o] A7tHY Aglo] wAIgT

Asiadnt, 9t ol WEW Muramastsu 5 (1989) 9] A7olM AAE &
A9q  xFol  IEAsZ(Scleroderma), FrIEA A

(Rheumatoid arthritis), A4l 38l £33 X (Systemic lupus erythematousus), A}

rlo

7PH AL G AN Y (Autoimmune hemolytic anemia) 3 722 x71dH Y A3k
A Bedo] gluky B st Koeger 5(1991) 9 AFolA Z2AT Fa)+F
Ay E0] 3] 32 (dermatomyositis) T= R Rt

(dermatopolymyositis) &9 A &3 Ade] Ivky B st
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1) CAREX H°|HE o] &3 =& T&2A F F4

rte

AFdME 24 FElatdd &35 222 8 FAte7] sl
323 CAREX (CARcinogen Exposure) databaseZ ©]&3t3th CAREXE
A dEde EHo dAlstes AT Adel —°r]‘6H IARCel &
S5 eI AE kE ZEA FE 296t BEoR T &3
Al AlZ2"olth, CAREX+ 1993 H=E AR AAF 4 (Finland Institute of
Occupational Health, FIOH) oA 7H#so dAl= §98 1570=3 Aivet 5 o
2l =7kl A Aol ARzl met Bkl AREE A Sl

S IFF F(2014)°] = kF AT SsE AYAE EdEd
AL Alz=ER) fﬁ%aé CAREX 7Hd&el ot A= Fdsiach =3
CAREXeIM = v&3 22 7l &8 td ddeds AAsdo ¢4
g S22 Argel g ‘f‘e‘%“éﬂ <77t W&g IARC Group 1 E2& oy
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28++ .+ A& D2 AYWETL WRE QOIS F2 U PO OF

HI-1. 2%% 8+

WE HAUFTEY UY QA ==
oo

ot | 32 | 23 | CAS No.
7} ZEAN 2XI(Mineral dust)

Tt Silica 14808-60—7
7hHAMH Quartz 14808-60-7
LhI2|AEWRI0|E Cristobalite 14464-46-4
CHEzZ|C|olo|E Trydimite 15468—32—-3

2 = Aty Silicates,

less than 1% crystalline silica
7he2 Mica 12001262
LhZEUHE A[HE Potland cement 65997—15—1
ChE AE Soap stone 14807-96—6
22 Talc, non—asbestiform 14807-96—6
ohEHA Graphite 7782—42-5

3 | O 4o EEN 27 Particulates
L. 58 2% Grain dust
Ct ™ 2% Cotton dust
2t L2 2% Wood dust

1 | 9= Soft wood

2 | U= Hard wood
o, 28 & Welding fume
H}. Q2|MS Glass fiber dust 65997—-17-3
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d, A4E felFad I A 0@ mEelay @ 5 Ak ARA A9,
| A 2Exgto|E AAA Eyulo]Ed tidiA= TWAE 0.05mg/
ME FASHT Aok A EEL S8 NARA Fhol BHME ZHH
2 71ZAQ 0lmg/mi2 FASH, HEEAL 1m o/ i FAH
BA FRE ARA QA8 Fh, vEA
9 sl AL lmg/nE FEOE 5 e #a
TWA A9AE 243 Ha7ael 20002 4450 glom ol 7lg 24
sIxe] Y felFa SEot 05%2E A4 dol A4E Aol B % 9

O

H II-3. 2¥9F Somdit U0 HRAJIEY BF (18LTFTH
Al X 2018-62¥ ‘RUAUEE U X AXY LEIIE )

LEIIE
UH o =] e
_ —ZE=H7| HEHY| StstAl | (TWA,
HS . [CAS No.]
mg/m’ )
HIOEA 1A
Silica ’
MBSt A =4
269 j (Crystalline quartz) SO, 0.05
(2 M) yoEne A (14808
(Respirable fraction)
60—7]
. HIOFA{
ABA ( Silica E.:._OJJA,
Crystalline sS4
270 (2| el S0, 0.05 =
cristobalite) [14464—
2| AEHIZI0|E) _ _
(Respirable fraction) 46—1]
ek 1A
ABEEA Silica — '
271 (ZBEA| (Crystalline tridymite) Sio, 0.05 [E:EIS;
Ez|C|op0|E) Respirable fraction
(Resp ) 33




I. Ay » 31
LE7|1F
== IEHY| SISHAl (TgVVAlx A
=57 = SisfA] ;
HS = | . [CAS No.]
mg/m® )
et 1A
_ Silica _
LS _ o 0 01 SEM
272 (zE| =a1=a) ( F({Cws‘taglneftnp:h)) SO, ) 1317
espirable fraction
P 95-9]
Silica 52
73 AFSFEA (H| 2R (Amorphous silica, S0 o1 (60676
A, 28=) fused) ’ ' 86-0]
(Respirable fraction)
_ Silica
274 L (Amorphous SiO 10 (61760~
(HIZTH 7EE) P : 53-2]
diatomaceous earth)
Silica
AshA (HIZA™A| , [112926—
275 (Amorphous SO, 10
AR 74) o 00-8]
precipitated silica)
76 Mt (B 2™ Silica so 0 [112926—
Ala|7}2) (Amorphous silicagel) ’ 00-8]
Coal dust - =
299 MELRXI - 1 s54
(Respirable fraction)
et 1A
Partuculates (AERA
7|ef 22 not otherwise i
25|
731 (AEEA ZAEA| regulated - 10 0.1
1% 0|5} (no more than 1% 0|;\+01|
crystalline silica) a;)




3200+« REHQ ZEA AGES7F TR /oA T/ I E|Ye OFF AL

A AAS 20193 172161749 A4 = s Ao 4430
86,1977l tha] H4S Aldystsich &l A
= e ¥ 49 7t

H II-4. 20194 48| HUZTZFAUOIA TWA YTHK|S 22X

TWA A$tX[(mg/m® ) e=rshal Hlz

10 43763 50.8%

2 9798 11.4%

0.05 9526 1.1%

8 5281 6.1%

0.04 2414 2.8%

8.8889 2019 2.3%

1 1873 2.2%

1.6 1383 1.6%

a9 10140 1.8%

Al 86197 100.0%
50.8% AEQl 4376374 TWA A3tz 10mg/m=z HI3H L, 11.1%+ 2
A 874k Agx] el 0.05mg/mE B3I 2mg/me] A%+ &4
of st =Z7]Fo|th TWAE EFIFAIZE A7 344 A3E HFS
2 sl=dl, AFFA] AR O E dlY Al7FEo FES A o] o]Fox|A U=
AL SA A7HE BHAS7] Yt TWAE XAt Hygt 87 0.04
8.88899] A7} 1t Afolm Zzt vAAY, AR, vAAH )t A
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2) &4 =y

(1) 28 Fx: 2 AFdAe o #d Ay v 88 Hristr] 94l
Markov model2 AFg3tAth @ #H A2 7|7kl A A A
DAy s, A & A st E AW o S5 H7tsloF st
Z717ke] BEAdo] 492 Markov model +%

Tz X3t A7 e W A9 Ao ¥
%

BA% ARIES ARS ARM SRR D).

1. Disease
Free

4. Lung Cancer
Stage A
(Localized)

S. Lung Cancer 6. Lung Cancer '
Stage C

(Distance)

7. Death

a8 11-1. 0 &3 &2H FIIE YT Markov model2] X



360+ ASHQ DR AZRITL WASH QAR FF U Bt op A7

(2) A7 2AH (health states): Markov modelell 238 717
A (2" 194 Y(bubble) 22 BEHE )= AU U I4
A4 wgsteA 283 FE mEREY] # 34
Aol AAAE BF EFEHES THAE FAeTh H o>
n] =+ 2] SEER (Surveillance, Epidemiology, and End Results) 2]

7] BE5Fo] wat Stage A(Localized), Stage B(Regional),
Stage C(Distance)®] 3T9AIZ F+E3ATH A4 AEHl+= ¢ 2
JHZ AT & gL, Ao g EHE dAr ue A

1A At AbnkEo] A g5 vk (F A%, 2020).

e

rir

1) Disease Free: ¥ & Zslo] ¢l

)
2) COPD (chronic obstructive pulmonary disease): %HA = 4) 4] = & 3t
3) Silicosis: %%
4) Lung Cancer Stage A (Localized): #& F4Z<F
5) Lung Cancer Stage B (Regional): # 91 =H
6) Ll

)

7

Lung Cancer Stage C (distant): #|¢ ZolH
Death

A% A% AHrr S8

G Hi FHE IHsY 30de2 AAS AT £
F71= st A7 dEeA o8 A FEHE ol Fdte
TR Ao R 1Wo g HAsY
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3) #o] &&& (transition probability)

Disease Free AEjollA] COPD, #H =, HUYLRE o|E3l= F&52 2Ad &
Al &2 B e E oA AZol7t S Ao g Aty Fd 1 ES 53
2ol 7k (odds ratio) S FASIATE Aol FEZS AU I 4 dAMS

o
wshe AN gL Ags] s mHsinh A o BA Fdo] Wy

=
Lt HE Aolshe §EBS 24Y feid =EEH v

7t ek Hg

i

o

AARY FE4A &4 COPD TAES H|x-Zo] uvla) 1.881(95%
CD: 1.0-33) & #= Z49°H(Holman et al, 1987),
a
[e)

confidence intervals (
(95% CI: 1.14-1.65) & #= A3 tH(Cassiddy et al.,

v A E- 1.374)
2007).

COPD2| 7AW ES Leem T°] SHA-¢HF ISTE A7
gk 5041 ool Hidel A e AR-AEEFS COPDY HAE &
o} Leem 9 Aol 50-594 ©Adel COPD A ES 10943 3
(95% CI: 1,8734-2,950.7), 60-6941 #/d°] COPD A E< 107383 6933.1%
(95% CI: 56245-8241.7) 2.2 F43HtH(Leem et al, 2018). ¥ Aol =
70-7941¢] LAEE 60-6941 <} 2Ty 7Hgstal AHEskth COPDolA #l ¢ho.
29 A7 HolFEL Park o] 7AZKF HFAF A COPD 34+ 338,548
He FH5tY #ge FAES 100099 49502 Bys s et
(Park et al., 2020).



3Bee- ASHQ D2 AZRITL WASH QAR FF Y B op A7

oS G AL wet 2 ettt eIl A d T
PSR, W vz HS7HA 2deith qtalEe] B4 ES Shen
of Tl FY LEAE 42137 FHste] A= kA MHF HAES
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Abstract

Research on types and management methods of occupationl
hazardous agents that require continuous health management of

worker (focused on health care cards)

Objectives:

Currently, only those who have been identified with pneumoconiosis are
selected as recipients of health care cards, which is an excessively high entry
barriers. Therefore, in this study, we would like to propose ways to expand
the standards of health care cards related to crystalline silica by estimating
economic losses from exposure to crystalline silica, and identifying the

industries and the size of exposed workers.

Methods:

In this study, CAREX data and working environment measurement data
were used to estimate the number of workers exposed to crystalline silica. A
cohort modelling disease cost study was conducted to assess the lung
disease-related costs of crystalline silica exposures. A virtual cohort of 10,000
men each of b0-year-old men exposed to crystalline silica and non-exposed
was composed to track the incidence of lung-related diseases for 30 years,
and we compared the lung-related direct medical cost burden and life

expectancy with non-exposed group.
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Results:

In the CAREX data, 62,275 workers in 36 industries were exposed to
crystalline silica. In the working environment measurement data, 13,088
workers were employed at work-places exceeding 50% of the exposure
standard of silicic acid (TWA 0.05 mg/n?).

It is analyzed that the burden of lung-related direct medical cost
increases by about 3.3 million won per person compared to non-exposed, and
the life expectancy is reduced by 4 months. An additional 45.6 billion won in
lung-related direct medical cost is expected to be incurred, and life

expectancy due to disease is also expected to lose a total 8961.25 years.

Conclusions:

In terms of early detection and prevention of occupational diseases, it is
necessary to activate the health care card program. Under the current health
care card issuance standards, it is clear that there are workers who are
exposed to high concentrations of crystalline silica, but are omitted from the
issuance. So, it is necessary to consider expanding and re-establishing the
standards for issuing health care cards for exposed industries and workers
identified in this study.

Also, it is necessary to evaluate the economic feasibility of issuing a
health care cards for workers using the results of disease cost modeling in
this study. In order to protect the health of workers exposed to harmful
factors, follow-up research is needed to re-establish the standards for issuing

health care cards and confirm the effectiveness based on this study.

Key words: crystalline sillica, health care card, lung cancer
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