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Understanding the Occurrence of Lung Cancer in Foundry Workers through Health Insurance Data
Yeon-Soon Ahn, Jae-Seok Song”, Seong-Kyu Kang, Ho-Keun Chung
Occupational Safety and Health Research Institute, Korea Occupational Safety and Health Corporation;

Department of Preventive Medicine, College of Medicine, Yonsei University"”

Objectives : To investigate the difference in the occurrence of lung 27,293 non-foundry workers (odds ratio: 10.04, 95% confidence
cancer between foundry workers and non-foundry workers by  interval: 3.95-25.55). The seven foundry workers diagnosed with lung
comparing the number of workers diagnosed with lung cancer through  cancer were all exposed to dust, and six out these seven workers were
health insurance data. engaged in finishing or shake-out processes.

Methods : The study population was comprised of 28,884 workers Conclusions : Although the information for this study was obtained
who had undergone at least one general or special medical  from health insurance data, which has limitations such as accuracy and
examination between January 1995 and December 1997 at the  completeness, the number of foundry workers diagnosed with lung
occupational health center. All of the subjects had health insurance  cancer was significantly higher than that of non-foundry workers.
during this period. We combined the medical examination data withthe ~ Therefore, a well-designed cohart study should be followed to confirm
health insurance data to compare the number of foundry workers  the higher lung cancer rates in foundry workers.
diagnosed with lung cancer and the number of non-foundry workers
diagnosed with lung cancer. Korean J Prev Med 2000;33(3):299-305

Results : Seven workers were diagnosed with lung cancer among

g the 1,591 foundry workers, compared to twelve workers among the  Key Words: Lung cancer, Foundry workers, Health insurance data
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AR ET

L ATy 22Xt Yyl

ALdA L2} 28,8849 F 2,797
o] A1z} 54k, 26,0875 2 Aj1X
24404 ol9)e] Azl FAT 3
et AL B A E2RAEE
AESA AL AR 8723
(31.2%), 27 W 2322300
(11.9%), a&+29(4Y +8
1,591%(56.9%)¢]it}. A 2= A1z}
FEUHE o] 23279(832%), A4
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i)
Am
i

Medical examination data of one occupationa
health center in Inchon : 61,569 workers
(1995. 1.1-1997. 12. 31)

- Resident registration number
(sex, age)

- Name of enterprises

- Type of industries

- Size of enterprises

- Hazardous agents exposure status
of individual workers
(item of special medical examination)

Health insurance data of four health insurance
companies : 44,958 workers
(1995.1.1-1997.12. 31)

- Resident registration number
(sex, age)

- Name of enterprises

- Date of qualification acquisition and
disqualification
{duration of qualification acquisition)

- Diagnosis of respiratory disease
(ICD-10)

Combined the two data by resident registration number

and 27,293 non-foundry workers

with that of non-foundry workers

- The final study subject comprised 28,884 workers who were observed during all 3
years study periods and worked in manufacturing industries : 1,591 foundry workers

- To compare the number of workers diagnosed as lung cancer in foundry workers

Fig. 1. Schematized study methods.
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Table 1. General characteristics of the study subject
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unit : number of workers(%)

Basic metals (N=2,797)

Type of industry : - Non-basic
Casting of metals Mar)ufactu;e c;f b'asm Manufgcture (c)jf basic metals
. iron and stee precious and non - v
Variables (N=1,591) (NB72)  ferous metals(Ne3d) o))
Sex
men"™""" 1,370(86.1) 712(81.7) 245(73.4) 17,908(68.6)
women 221(13.9) 160(18.3) 89(26.6) 8,179(31.4)
Age™e
-19 10( .6) 3 .3 2( .6) 604( 2.3)
20-29 256(16.1) 133(15.3) 64(19.2) 6,532(25.0)
30-39 452(28.4) 245(28.1) 99(29.6) 8,151(31.2)
40-49 452(28.4) 276(31.7) 102(30.5) 7,128(27.3)
50-59 320(20.1) 189(21.7) 53(15.9) 3,214(12.3)
60 - 101( 6.3) 26( 3.0) 14( 4.2) 458( 1.8)
Average number of
workers/enterprises™ !
- 49 863(54.2) 226(25.9) 197(59.0) 6,584(25.2)
50 - 299 723(45.4) 646(74.1) 137(41.0) 11,537(44.2)
300- 7,557(29.0)
untkniown 5( 4 409( 1.6)
Dust exposure™*e ™"
exposure 1,074(67.5) 275(31.5) 77(23.1) 6,426(24.6)
no-exposure 516(32.5) 597(68.5) 257(76.9) 19,661(75.4)

™= significant difference(p<.001) of percentage of men between foundry(86.1%) and non-foundry workers(69.1%})
" significant difference(p<.001) of percentage of men between basic metal(83.2%) and non-basic metal industries(68.6%)

" significant difference(p<.001) of average age of workers between foundry(41.5+ 11.3 years) and non-foundry(37.4 + 10.7 years)

¢ significant difference(p<.001) of average age of workers between basic metal(41.2+ 11.0 years) and non-basic metal industries(37.3 4 10.7 years)
** significant difference(p<.001) of average number of workers between foundry(74.6 +67.4 workers) and non-foundry(361.7 £560.9 workers)

' significant difference(p<.001) of average number of workers between basic metal(100.9+87.7 and non-basic metal industries(372.3+571.3)

¢ significant difference(p<.001) of percentage of workers exposed to dust between foundry(67.5%) and non-foundiy(24.8%)

" significant difference(p<.001) of percentage of workers exposed to dust(51.1%) between basic metal and non-basic metal industries(24.6%)

Table 2. The number of workers diagnosed as lung cancer in foundry workers

and non-foundry workers

unit : number of workers

Type of industry

Odds ratio
Workers Foundry Non-foundry (95% confidence
diagnosed as interval)
lung cancer
Yes 7 12
10,044+
No 1,584 27,281
Total 1,591 27,203 (395-25.55)
Fkk p<.001
o] 470%3(16.8%)°1R L, 7]et YFE & EEE A7t TH(02%)0| A1, 71EF o
Aol 17,90875(68.6%), ©1Ad¢] 8,179% &L 502 wlgho] 6,5847(25.2%), 509
Bl4a%)e2 F A7t HH;E }Eoﬂ % oA 30091 uwho] 11,537 (44.2%),
o8 abe)7} AUTHp<.001). HEAHL 3009 o]Abo] 7,5579(29.0%), AH4%
A 13 F&480] 4124, 15} AFo] FRE E2E 447t 409%(1.6%) L2
3342 F A Rl Aok 5l F QL fel@ A7k A

RA(p<001), 22AF] FASHE AL
o] FRE ALY FHUYLE 5091 7
Tho] 1,286%(46.0%), 5031 ©]4F 3003
BIRbo] 1,504%(53.8%), AI% THEE

Z

(p<.001). £719 =ZHE ZEAE Al
P 2E&AE 1,4269(51.1%), 71EF o
FL 6426%(24.6%)0.2 F A7t
gk 2ko] 7k AATHp<.001)(Table 1).

S

AT T=AE FEY TS
HFEY FARE EF8lo] Hlusgs
o F2Y SARe] B 2R v e
86.1%, HFAHLE 4154, BAxE: 2
22 0L 67.5%, ALY HF 224
TE 74607 HFEY TA TEALY
A 222 8E 69.1%, FEAE 374
A, BAwE 2221 & 24.8%, AH)
Y 223 5 361793 SAGH o
freol 3k Aol 7} I ATHp<.001)(Table 1).

2exte] HeroE 9l

o =«

24 227 15917 3 79, 5%
A} 282} 27,2939 & 12 2
ol $ @ Aol7h goTk A
10.04, 95% A2 +7+ 3.95-25.55, p<
001)(Table 2).
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Table 3. Characteristics of foundry workers diagnosed as lung cancer

gyt 50

BA Hhe g sty & 4

A

[BYS

79 50t}
768%(256

4 TEY A DRASS

3
FrHA7)ZE 3DLR o] 5
Funo] Herog AT 103 o
g 7634%0] Aozt FA4E 4 9l
t}. o] Z+S 19954, 19963 $-2lu}al 50
o @49 HEAED vlashd uA
H)7} 242} 10.9, 11.00] 9 th(Table 5).

Workers Age Sex Job process ltem of medical examination Result of chest x-ray

1 56 man unknown noise, dust within normal limit

2 58 man shake-out, finishing noise, dust silicotuberculosis, silicosis

3 48 man molding and core making, shake-out noise, dust, form aldehyde hilar mass

4 57 man finishing noise, dust emphysema, calcification

5 58 man shake-out, finishing noise, dust mediastinal mass

6 64 man finishing noise, dust, toluene chronic obstrgctwe
pulmonary disease

7 57 man finishing noise, dust within normal limit

Table 4. Characteristics of non-foundry workers diagnosed as lung cancer

Work- Type of industries Age Sex Job tem of .me.dlcal Result of chest x-ray
ers examination
1 Basic metals 51 man clerical work general calcification
2 Aruc fes of str.aw & 45 man wood processing dust, noise pulmonary nodule
plating materials
3 Aruc fes of str.aw & 29 man factory affairs noise unknown
plating materials
4 Articles of straw & 55 man wood processing dust, noise form suspected tuberculosis,
plating materials aldehyde plural adhesion
5 Chemicals & chemical products 49 man dye manufacture dust, sulfuric acid within normal limit
6 Chemicals & chemical products 67 man calcium carbonate general chronic obstructive pu]monary
manufacture disease, suspected tuberculosis
7  Fabricated metal products 50 man plating sulfuric acid calcification
8  Other machinery & equipment 35 man clerical work general within normal limit
Medical, precision &
9  optical instruments, watches 53 man ~ fabrication lead not take x-ray exam
& clocks
10 Furniture & Atticles n. e. ¢.* 39 woman fabrication general pulmonary nodule, calcification
11 Furniture & Atticles n. e. ¢.* 31 man winding noise within normal limit
12 Fumniture & Articles n. e. c.* 54 man cutting dust, noise, toluene pulmonary mass, calcification

*n. €. C. is an abbreviation for not elsewhere classified
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Table 5. Comparison of the number of fifties men died of lung cancer in Korea with those who diagnosed as lung cancer

Groups Total population  Totalpopulation  Foundry workers W'\é‘:::r‘;“;‘:zs
in 1995 in 1996 of this study study
No. of fifties men 1,975,714 2,002,890 768(256*3yecars)  6,606(2,202*3years)
No. of lung cancer cases in fifties men 1,383 1,386 5 5
No. of lung cancer cases per 100,000 in fifties men 70.0 69.2 763.4 75.7
Odds ratio(against the number of lung cancer cases in 109 11
fifties men in Korea, 1995)
Odds ratio(against the number of lung cancer cases 11.0 11
in fifties men in Korea, 1996)
stol H - o o] Fatgls Aolge W JHAG YR FETY ZEAE W AU BEIIZ] 3d TRkl ZEAE A
7H4 shell AZRGAR 2R AL AOR WS A7 =AY FidM Adstded oz st
Bldte A0 4FF 220 § 5109 W2 AL TN A AR 19U B 8 Aoz 8
At mEAHE dAotety JERE 2 HEH FEIHAA Fehide =2 dEn F $F ARAM Ao
ARERY FHEES st F He 22AY FAE] 641%(FAA XMFJ He 22Ae] FAF dF w
A2 AFHe) BUF Aotk 3AZ 2Y), AFY 22 FAgel ATAM} 2 AR HAT
2,2 74 927188 0142 22 MSHEIA TP FEFY ALY Qlok o 2 47 BF 9% duuy
Ao sgre 819 Aol okl gEN 22ASY FA FEFF AT o /99 A9 PPom dgon
A AR deid FEEE Bol  2EAd Hgte] fosiA wm A7 2 8HY §lo] gBI|HE o&Fe
o 9ERE AR A AP AP 1979% Sl 4 B B 24 A2 $A4E ARAL THA
B s 2S¢ oy A & F FAERUE WUTh o)A FEF L A A0 wddh
AZ A7l ATATRCIAA, 1995 F LA ZAES A% Bol R B ATl dAge] FPYHY 2z
ﬂﬂitﬁi” AT AT4, 1997, 219 [l Hjete] B3] Fo 3 o] T Ay 7kl diste] AEY HEE A%
4519987 9108 of $ @ 97 b8 Roldn e g0 Rk drke A o} A3 W 9L JER 5
(iﬁ%ﬂﬁiﬁ #7398 T 4, 199794 OMJ A7 2 dva #gdth Ve @ F QAT FE3RAA £709)
478 Hes dides AESNS W HY &4 olglol HehdAe YA wEFHE ZRAE0] EFAADAA
A0 UAgel YA A4 42U lusHs W FEY B FR940 34998 W snz 3
76.7%, AUAES 5 583%ee 2 ZEAEO WFEY TA ZEASA G Fotd HY o) FAAE Ho}
Bk Yk B ATAN A3 B vlslel By Tade) wgel B, BF W & i H YT detection bias)o]
55 AT AehHe 22Asc] of  dFo] xof A3 Al glof HFEY AT skeEE WAT ook 2y,
oI - ool HeAAARE vl A ZERA dste] AT AF FEY FA 2RAE TE T 5F| HF
£ 4% AAANE SsE wEel 298 o Bo| AXw g E}z ¢ 59 BY B 2L 129 F 890 §1
98 Aot ol B FANA R ok Lol B A7) FEY B 22 B o) 2088 nol 588 78
GO GANEBOERE oSol  AdH AeE ARd ool § A5 o B4 TRAN AR s
19981 o] T AeA e AME  Yn JFE HH48AZ TR 4 R o B d72W E2EAY HE A
gostdlaL, o] FdHHA 4¢te Aol A glo vl B2 2AAE ¥ 2 FYUt Y Ao ddEn &, F
EH”Oi o, FEed 224 7Y Fofoloptt WA ATl o] A AY  FFHA FAlele 2EAEC] £Roju
g Agstne d2uy AFdel ol vt FFL W S drkm B8 FHAR =FHE Uo] BOBE o
o Ogoz A% H b BAE  Be o & a7e] s0d w4 el = skl £33 WY
AT o A T Acs FAHE ) S0 A HY BAS vlustel W2 o WRste] our|@ o] & 3
2 ogke) sAe HlnY ka9 A 939 JFS WAD AN B G WAE A= HYS BAdts
shick e, Fwel A 2= shsknA skich o glof AR A] iy d = gl B
Aol i wE 5o FY2ANE S 2 ENY DUAES PNRY BYE AT AN ggAe FEE
sold] Bigke] by A Fhol  oldle] B dATAE ARNBARY  2ASL T HUDY, 5L 3T
e A X§ Al itk ib e YolgAR F @ AR Yl A¥ § £E7IAF] AT Tkl



=S - AT - AT

£9dE B79a A4 £57198, 7
PR, BRI RS 5 BE
Feje] 537128 3o} WFEY 2
A 220 vste] o3 9573
o4g A B Aoz BHHAT. 2,
R4 WARHATL el olZo
WFEd 4 2249 e FEY
B4 2axel Ao d wad U g
goz AL Yol 202 3
4E ¢ o

B 7l deny Aanue 4
we] Aol el glof floly
AR BAZ AT ELE 39 B3

17} 100401} = Aoz 244

FEY A 22AE0 HFEd

ZEA vlete] HgdAel 7haAol

Erhe sue) $A7F 2 ¢ Qv ad

Ak 59, & AelM Yo o5o]

&5 & FEY B 2EAES fElT
dd =

2510] WSS

L rHors
—{4

2,
_.>:
g

2,
_8,
—1N
0?~

" oR

=
i 2EASY 4YES %

A ot
dAdlo] M.14Y W =F7)7ko] 14.1d0]
AW AL o] 504 0] A7} 20

ot

= e
i

d o) FEel FAR A
| A= {to]

=2

ol
-

e F8d 7|1tes Ad
k. 1 ek YoelA FEY
o HshAs AHd dA7oA
A FAF Z2A AAE dEer
o Y AP uAHE £
& W frolaba] FAR J9He] 54

o]Ako] 7l Koskela 5, 1976; Palmer2}
Scott, 1981; Fletcher®} Ades, 1984) ¢4
o] 45A)5H 64/H]°] 73 $~(Gibson %,
19770 = Fo g A7 AH7} Qlo} 2 A
7 AAst AT Yuk E B AT
AN 229 24 22AS0 Aoz

&ng lo

Ab

ofN
<N K F—{(;J ox ol

?n
o 3

Ol
-
_&
=

—50:1

Slgol§g # F9 el sorjel §

FHo) glof v dade d7gu

Hlagks A2 E7bs kA el

50c) e s gk Apgat Wl
RE M HFEY FAF 228
Wt s wieh wxm7E v se A Ak
5] 9% 20 o]} FEPA FAkSH= <
EAEE U gl vk HPLA
o] #7}& 7FeAE ltka s,

€ w7 2 dad 7}% 2 vyl

2

037—4 e el 229 24
2AE0] NFEY B4 T2AE
stel e gl Erkeka By

£ S AT T

= el 1717}

i

iy

&y
mlo i ol (L M3 o

=

(2 fn g

ﬁ.&,
11T
of
_O|L
_&
4
m{n
L 12
ol
>
o i
fru
>

Mr o (m op A% WU orlori rli‘ Jlm
B0 i,
oo r
ms
o=
o
Qi

O
-4
ok
f=d
o
e
ko
ro

AA | 4Ag & 7
WMoﬂH 19954 1YEE
E7HA 337k 18] o) A Gg we
234 61,5699 AR ¢z17gy+
AAAEE Wl 22 A9
A g RYZY| o5 —EEXH A
A olgg Addu ol HEIIEA

_,_, _
A
5
N,
N
N,
X,

SR F57)70e] 24 mlwkel ZEApe}
Agoldo g Aose 224 144202
B} BjA| 2 FAF 22AF 1,654 5 A
o5 28,8849 & B o slgict 2
A9 A7 e AEgE FUTEHS
sto] dAdstel A2 dofet

g og

o8 THHIL ol ol §se] FE
24} 22A% 72 34 224
sgko] F4He Aol Aol gl

~N
-

(22 ig% te o
Mz
o
oo
@ 38
_il

WAL F F39Eel Agel 224
= 789 B4 224 1919 F 78,
NFEY B4 224 272939 % 129
o8 % YA 98 Aot 9

(H]i}ﬁ] 10.04, 95% A= F7F 3.95-
25.55, p<.001).

2 A7h 2R Ay
Hiu e YgEEy Az
BAZR o] Ao ZAS 04
TEAE HFE
H)sle] FHPEAE ] iv}

2 AESUE FE °1Z1
ZEAZAA HY BAo] F
g EA%@'EPE o F 6}47}

ok mebs Az
ATE T FEE F

22AEd APy AYES Fou

L

wo tu o
0 of¥ o L
= ot

U
zi
;%

Zi
lo

1:]—

&‘i"‘
4N R e
[‘

rE
o
i
ofN _l
S
>

—_

i
o
= Ay o

(LN

ARede BHske AT Badn
gersich
gy

=3

el 1715 Tl g
A 1998; 10(1): 94-104

e, 29, 203, 480 5 A

A%z 2250 997 2 7).

A P%jq?f 3] 2] 1998; 10(4): 450462

2, =tk 97, 44, B4 A



A TR TFAET T XRD FIR
£ o3 249 fEliil TR HuEA,
A H A e ] 1998; 8(1): 50-66
AGEAATY. 19795 A4y AT L3
AW 2AEA), 1997
AREAAT Y 19981 A AR
AER0EN A5 A), 1998
AR AAT Y, 199935 A
3] Az EEN A8, 1999
A4, BhaF v, WAL u)E 5 98
HYAE Arise A%s 24 4 #d &
A} BA, od}ol s3] 2] 1998; 31(3): 471-480
&, AT AT, gdE, =AE 9FF
AZY FA 222129 AdZ. ek
&3] 2] 1997; 9(4): 589-603
oA 957123 slzuy FTRANY 2
o F= YA B A7 Aedn g

C

o

2742

F

O
\_

o 18 FR

o HAHS) =7, 1995

o194, YA, oA, o, WA 5. Az
S EECIEEEIEY I SRR
1998; 20(1): 141-153

A8, 98%, ol 94, WE. S Az
2 3y AAFY Aoy 54 s gay

O!,]tflgz]z] 1999; 11(3): 373-384

AAG, 0|92, F4E, NEH. FEA
W22 Aelg JARL B4 NS
Arjorel A1 10597)9 8%
L AL wATh I, 1995

AR, AT, WYY, 99, 1A% 5. WS
2R B AAF3 Aoke) Bay v

39

_%mi
-‘_'_L?i.
W
o e e

TA. REH5, 1999
BAY. $TEZIYLF. 577 2000
B9, =g o) %R, Aok 459 5. 72

AYF 238 A B HGH
%9 27|RE AT BN A
1997; 7(2): 196-208

Andjelkovich DA, Shy CM, Brown MH,

Jansezen DB, Levine RJ et al. Mortality of

iron foundry workers: III. Lung cancer case-
control study. J Occup Med 1994; 36: 1301-
1309

Andjelkovich DA, Mathew RM, Richardson
RB, Levine RJ. Mortality of iron foundry
workers: I. Overall findings. J Occup Med
1990; 32: 529-540

Breslin PP. Mortality among foundrymen in
steel mills. In: Lemon R, Dement JR, editors.
Dust and disease. Park Forest South; 1979. p.
439-447.

Decoufle P, Wood DJ. Mortality patterns
among workers in a gray iron foundry. Am J
Epidemiol 1979; 109: 667-675

Egan B, Waxweiler RJ, Blade L, Wolfe J,
Wagoner JK. A preliminary report of
mortality patterns among foundry workers. J
Environ Pathol Toxicol 1979; 2: 259-752

Hetcher AC, Ades A. Lung cancer mortality in
a cohort of English foundry workers. Scand J
Work Environ Health 1984; 10: 7-16

Gibson ES, Martin RH, Lockingston JN. Lung
cancer mortality in a steel foundry. J occup
Med 1977; 19: 807-812

Koskela RS, Hemberg S, Karava R, Jarvinen E,
Nurminen M. A mortality study of foundry
workers. Scand J Work Environ Health,
1976; 2(suppl 1): 73-89

Fpyror Sk 238 2R A 305

Lerer TJ, Redmond CK, Breslin PP, Salvin L,
Rush HW. Long term mortality study of steel
workers: VII. Mortality among crane
operator. J Occup Med 1974; 16: 608-614

Lloyd JW, Lundin FE, Redmond CK, Geiser
PB. Long term mortality study of steel
workers: IV. Mortality by work area. J
Occup Med 1970; 12: 151-157

Palmer WG, Scott Wd. Lung cancer in ferrous
foundry workers: a review. Am Ind Hyg
Assoc J 1981; 42: 329-340

Redmond CK, Wicand Hs, Rockette HE, Heid
M. Long term mortality experience of steel
workers, National Institute for Occupational
Safety and Health Pub No 81-120,
Cincinnati, 1981

Rotimi C, Austin H, Delzell E, Day C,
Macaluso M et al. Retrospective follow-up
study of foundry and engine plant workers.
Am J Ind Med 1993; 24: 485-498

Sorahan T, Cooke MA. Cancer mortallty ina
cohort of United Kingdom steel foundry
workers, 1945-1985. Br J Ind Med 1989,
46(2): 74-81

Sorahan T, Faux AM, Cooke MA. Mortality
among a cohort of United Kingdom steel
foundry workers with special reference to
cancers of the stomach and lung, 1946-1990.
Occup Environ Med 1994; 51(5): 316-322

Tola S, Koskela RS, Hernberg S, Jarvinen E.
Lung cancer mortality among iron foundry
workers. J Occup Med 1979; 21: 753-760



