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= Abstract =

A Study of Cancer Cases by Industry in Kwangju-Chonnam Area
— Based on Industrial Medical Insurance Record —

Yong Sik Kim, Won Moon Oh, Hyung Cheol Park, Jin Su Choi, In Hyun Song

Department of Preventive Medicine,
Chonnam National University Medical School

In order to investigate the occurrence characteristics of cancer in terms of industry in Kwangju-
Chonnam area, medical utilization records of industrial medical insurance corporations during the period
of 1987 to 1988 were reviewed for the identification of neoplastic disease. The cases obtained from
the medical records were followed up for the verification and to get additional information,

Standardized incidence data were compared by occupational characteristics. Multiple logistic regression
analysis was applied to analyze the difference of incidence or distribution of cancer as a whole or
of some selected cancer,

Total cases of cancer identified were 242 during the study period. Annual incidence rate was calculated
as 123.1 per 100,000 person. The frequent types of cancer were cancers of stomach, liver, lung, colon
and rectum, bladder and lymphoma in descending order. Employees of mine and other sand handling
industries showed significantly higher risks for cancer of stomach and cancer as a whole. Employees
of the transportation industry showed the higher risk for cancer of liver, Workers in small-sized industry
(=100) had a higher risk for cancer than who in large-sized industry (>100). These findings suggested
the effect of occupational environmental exposure to .cancer development.

Key Words : Cancer, Occupation, Medical insurance
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. BN 7EF AE
g3t vlge g o29] Ag3Ql At
P49 e sty Rew FEHu oy (Harrs
9} Autrup, 1983) A9 GwF FAe olFE FY
o] AN B A77F A By olr (Feinstein,
1985 ; Vessey® Gray, 1985).

EE olgd B4l digt e g 95y
W olA7IANE FY GA-EX-Age] tidk 7)Eo
ARHQ H2 PozA EAAVIY 4FE& A
et & 4 ow Be A ok & e 4A
% (cancer map)7t 7H¢ BEAQL 7&98d A7 o
2} &7} (Blot 2} Fraumeni, 1976 ; Vessey 2} Gray, 1985).
Zledady wyez ArE EAd dislode £
Hol whi g AMgstd 2913 gLl AAE AE
stAl o ool met FY FAd thd 299 Jdx
o] FRo] sbwsiA H9 AFe T Y FYPdx
2% A8 9ot &, 9 249 YA o 9
g AARetE Fol Qo o= FEAAE AFHH
# iy F£gL stsstA gt (Last, 1986).

28 JaEtol A QA AFAAE HES B
W OBE #rd dla @AF #HHe] ULL AMelut
olAx AAZE g A FFo) TS RAY
T gtk 97 48 kA 908 E 5 Mo F
& AFer geldl dig 72AQ g A48y zA8E
ol &% 4 2o wet 98 v 179 T 2N 5
Aol Felube] tigt A9t Agshe WA vidol
E7hs8A o (HAER o199, 1980). ol Aol
A doge A Axel tid 713U Fxie a4l
o] glojob & Aol

2 A7 E FF-AGAd N )dQ Fygut
Ao E4g AR 1 B J1xF d%lEg &
Aste e ez, 4 A% FYgAdd lojA
o Wy 2 BY¥ EAS HesUY YA Lz F
FLAo) B A AT wAEAY wA, WY
1o} o} Fofl ¢ 2 8L st gt (Wyners} Gori,
1977 ; Schilling, 1981 ; Lee, 1984 : Clayton®} Clayton,
1985 ; Magani %, 1987 ; Lynge2} Thygesen, 1988 ; Miller
%, 1988). 13y fElvele] FoF wAld #E 53
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£

ZAE AARAYL), ARERH D9(1980), olATF
(1983), AL& 5 (1984)9) 7NN BE o) A9,
94 Bxol @ 7&e 952 A0 AYY pE
Sol dadE ofd wEY BE A7 wad gE R
of WAL, Az olel@ ALl FEskm $4 A%
ARY ARE ol§stel $AU AnAGe FA
o e A9 54E 2ARA sk WY e
2& #5-AdAde AlF 4% dzug 4G By
A % ARFAE ALY ABYAY S2AE BHGO
2 ao] ol gdoiel Y WM 1 $EE B
gozd AU AYAA FPIY X 54E vt
g g @ 978 Asstd

O A7ay

1. SACHe

A4 4 AA ARYERE 2F(AFAY, FFIG,
BE, o) gz sgiEHe) A 22A45E o
Tz g FF-AgAde] AFdgud
vERe] fEE RAPI 3 BE RB01FLz o
FEAY e JIYAE AT AN H2YA 163,
8317 (19874 1282 71&)9 60% B S-FH,
1988).

lt

2. A=e|

g9 38 ARz FF-AGxG 47 A
ARy 2¢e WEsle 19874, 1988l gw] A
B71E8 FAbste 7ol 444 %(ICD-9 CODE
140~208)° o3 REH FFoide] @ AR A Fol
W3 FEE gosieh gobd A4 FF J5u =
B AR sl FY & FHE wiAsALH
53] AR 954, R&od oAy ATA A4
Axpolgrl ol A 23 eE ENE HHEYl Bial
Me RRE2AE 589 1 BgsE Bgsn Ay
oAlM Astict 71zt & Htd g F= F 326
BozA T olE9 ol¢ AFs|g WER Ju
W o2 EFA g 23 2AE AAsE 23 2
A}y A AR 326 2 849 et EF %ol olAY
Ze wasa, wAARE AR HFeY Tt

— 208 —



g9 FHo| Erled A4S
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A2 BEE 2429 (AA HuAA] 025%)9 dME
Az gARE] AF AQFY QA FFAS L HE2
JQE R dARASe A9 wdAR 2 2RI%
& AT olee AaleRd oF YR
e 2 544 SRSl 423 AT} 1653
tdZF ol ghate] 68.2%)0 WalMT 27 ZAW} 7}
s £3 2RI Ae AEL YA AR
AM AY 7)ol derd A 1184 A% 2
o ARYSLL By

oJed A4EY ol Bl Yd Furel Haste
G Bzl AIE AARLS o Akigel
d%% 28 229 FuE i*}f*a‘lt}. Adzel o
e v YIRF(=FY, 1976049 9 BEFE
M8t 2lo] durE ot olf Az, a0 5 o
$ z¥doz FAH 3o} APdard WAL
gy B4E 2ARP) HAME vIES Hol Bop 2
A7 ME AR TR, & 2 AREANES 72U}
o AFY(EAE, HAE, FNE J1F, NFAZ, 4
%, %, AYAE Az 2 7E 24 2 T AF,
o], A4, 2HYE), 714 2 FuY(24, 74, 7
, 3883 B9 Az, 7HE), FAHEFHE(EY,
29, AME 2 uE), ALABJ(RAY, W FE,
H2Q), $5A(EF, F2¢) 2 AHMH AG (R4,
S5, S84, 71E AR ME290) 9] 674 dFoR
Basido AQEF (B8, 19B)E AdEFe 44
A 71FYRE & o MEsd ARAR(AR, B
A AR g o Mu2F), AEHFAT(FET
¥ 7h2d, A8E Az), 44 2 48 AxdE &
4%, eI AFHL(ENE A2y, =374,
2 Zehay AFH), FAHTIR(ERA, HAHFD,

10 -‘)’ Oﬂ

2¥, 2%

1%

Fa#33, 8993), 714 2 @ AEGIATE, Ay
71ek 714 #d 4% A 2 Ve =R ARH(EE =
o7le BHES 2Y)9 8 Froes 2R

3. EHA 24

+48 Aas AWAse ARHoE )@Y 4
W, A3, A9y, 9F9 ¥ AR(dY)de e
zAseh d2d B4 tistels mAQ QY
g st Bobsetel seluet BT Ay

O.l.

A($59, 1988)8 ooz Fhldre
gy EEste Adsdd. ofgy ¥ Age 1 84
& AR AVE JehlE Rojgt # 4= 9l 9 u(Kleinbaum
5, 1982) S4E %ol Ze wid, ZYPy 5FJoz Q)
ata] B Afo fgiArI7rel 2dztegE AEE AW
AL Jepdtrn 817 o]dI o]& 439 Adel Ui
etglojop & Aoz NFEY Tk (Kleinbaum F, 1982
: Kahn, 1983 ; Cornell, 1984 ; Lee, 1984).

Az ol 991 Mo thy4 2 X A §A(Unconditional
Multiple Logistic Regression)d] 2l3to] 95% oA
2] 412] 77+ Confidence Interval)- & 714 5t% t (Kleinbaum
=, 1982 ; Cornell, 1983). F#8F %9 442 713 Al
7F B ERE A2 91U (Stomach), 2+ 2 G=¢
(Liver), #eH(Lung), 2% 2 HFY (Colon), gt
(Bladder), 8 (Lymphoma and Leukemia)2] 6%
Fo2, Une 5 ‘71EQF (Other)ol E A7

A2k 2} = BMDP %45 2] Package(BMDP Inc, 1985)
%9] P4F, POD, PLR 5& F2 0] &34,

rﬂ I"N

m«d =

AT HEY BEEZ BY 9ge] sgHE
A 2424 8] 24.0%F AASS g Fkn Lol 7
G A3, 128%), AL(268, 107%)e] =28 U
el GAEYG ol AW B¥E A7 2061,
g7} 362 FRE AA 2 85.1%F AL YL
o godZZA el dHEE] Aol(5%H, 1988)2 13}
o w3 @z} FAAHERA 731%¢ ¥Ele o Bge
HFEE At Yok, A £XE BE @A A
45~54M 7ol 75 oz A 364%2 At 73
2o wa] oo A 354 wTo] AA 36w 9 50%
g A5 AR S FFH A&S & + Atk
FopdE v doigke] As g $Yhe 9y vag
Aadd o FAFH vehtn ok oAe] ‘71t

dol BEdn 95 AL PALHFS, VAL F)

1>i

L=}
it LA
< EFTAZ wioln (X D).
2dzke] b A F g BAS2 100,000 T 246.

o] & A
rRE EFQ

A A At

2 2A Az HidAge 12310k
A2 RAZFYAH -5, 1988)2) AH-
TR o] APAQ YL E FEFS B
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Table 1. Distribution of Cancer Cases by Age and Type of Cancer in Kwangju-Chonnam Area, 1987-1988.

AGE Stomach Liver Lung Colon Bladder Blood Other TOTAL
M(F) M(F) M(F) M(F) M(F) M(F) M(F) M F

{35 2 2 2 3(2) 3 8(1) 9(15) 29 18
35-39 8 2 4 4 1 2 5(3) 26 3
40-44 8(1) 3 5 3 0 3 12(4) MU S
45-49 16(2) 5 4 3 3 0 6(5) 37 7
50-54 9 9 5 1 4 1 9(1) B 1
55-59 7(1) 5 3(1) 1 2 0 5 23 2
5% 4 5 2 2 2 0 4 19 0
TOTAL 54(4) 31 25(1) 17(2) 15 14(1) 50(28) 206 36

* : M(F) Means number of male (female).

LAES 12393 o3 o EA eyl
299y B¥X e F3Ade sMA gkey 222 100,
00092 W& oo 28472 1 =Stk 2%

W2E 47} ASE B2 BXol Y FHT Aol
vEhi7] o2l Tk (X 2).
AQRS AFURE AN Q5 S5QNN 647,

Yoz 71d i 10000083 ¥1&x z+z} 3219, 322,
02 713 =dch v siA, g AdAE g A
= g 4% vld) @43 *-2 100,000 F 176.29 108,
8% YEMAC (R 3). AYF trdEzeE 590014 10
A wgre] GA ARIFAAN A B &8 Jehn
Aew yFr7t FUEe wet da Asse Ags o
Bt (F 4).

g olgate]l Aol mE FPF Y FHEXE A}

FAZAA 68522 A -r’—’? Ve 139789 48.9%
2 713 gsten ool EFAE, VAdNALY &«
OJRATHIE 5). F¥EAL Z¥7Izd E£¥e A+
dA J1ed v} go] FEY AU HAGR & £
glov zAME 11889 A 2d ol 10d vl 4
$71 AA 9 458%%0 S4B 2ANY wE RES ARG
2 YA (& 6).

2. 20124
e 2A2E EAE olgste] Az AFL U
ARI TR (1002 olsh 100 23l wal 4tz o
TE YO2 BETOE o FUAYEE 78 & F
o, F4ESF QA deiMEe dFE2e 29 § A
AN BIATA VIE KA w2 Y=

Table 2. Distribution of Cancer Cases by Location of Industry and Type of Cancer in Kwangju-Chonnam Area, 1987-1988.

AREANOW"®  Stomach

Liver Lung Colon Bladder Blood Other TOTAL
KWANGJU 37 21 17 16 12 9 48 160
67,471  (548) (311) (252) (237) (17.8) (133) (71.1) (237.1)
MOKPO 10 3 2 3 1 2 14 35
14320  (69.3) (209) (14.0) (209) (70 (14.0) (97.8) (244.4)
YOSU 1 7 7 0 2 4 16 47
16510  (66.6) (424) (42.4) (121) (24.2) (96.9) (284.7)
TOTAL 58 31 26 19 15 15 78 242
98301  (590) (31.5) (264) (19.3) (153) (15.3) (79.3) (246.2)

* NOW : No. of Workers,

Numbers in parentheses are rate per 100,000 population,
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Table 3. Distribution of Cancer Cases by Type of Industry and Type of Cancer in Kwangju-Chonnam.Area, 1987-1988.

INDUSTRY NOW*Stomach Liver Lung Colon Bladder Blood Other TOTAL
LIGHT 7 2 5 2 4 2 17 39
12246 (57.2)" (16.3) (408) (16.3) (32.7) (16.3) (138.8) (3185)
MACHINARY 6 3 2 2 3 2 16 A
19292  (31.1) (15.6) (104) (104) (15.6) (104) ( 829) (176.2)
MINE-SAND 8 3 1 4 0 2 7 25
8056  (99.3) (37.2) (124) (49.7) (24.8) ( 86.9) (310.3)
CONSTRUC 7 1 2 1 3 1 9 24
22052 (31.7) ( 45) (91) ( 45) (136) ( 45) ( 408) (108.8)
TRANSPORT 14 11 7 6 0 3 13 54
16,771  (835) (65.6) (41.7) (35.8) (17.9) (775) (322.0)
SERVICE 15 1 9 4 5 5 15 64
19884  (754) (55.3) (45.3) (20.1) (25.1) (25.1) (754) (321.9)
TOTAL 98,301 57 3l 26 19 15 15 77 240~
": See methodology for details.

* : Same as for Table 2.
~ : 2 cases had incomplete data.

Table 4. Distribution of Cancer Cases by Size of Industry and Type of Cancer in Kwangju-Chonnam Area, 1987-1988.

SIZE~ NOW* Stomach Liver Lung Colon Bladder Blood Other TOTAL
5-10 7 6 2 2 1 0 4 22
4451 (1573)"  (1348) (44.9) (449) (225) ( 899) (4943)
11-100 28 15 16 5 8 6 45 123
39731  ( 70.5) (378) (40.3) (126) (20.1) (15.1) (1133) (309.6)
101-1000 19 8 5 10 6 9 18 75
31841 ( 59.7) (251) (15.7) (314) (18.8) (283) ( 56.5) (235.5)
1000< 2 1 2 2 0 0 10 17
2218 (9.0 (45) (90 ( 45) ( 449) ( 76.3)
TOTAL 98,301 56 30 25 19 15 15 77 237~
": See methodology for details.
* : Same as for Table 2.
~ : 5 cases had incomplete data,
& vehidden rdze FJA+7t 100H 03k 7
$7b 1008 € 23ste Asud o 5 JAAYES Vo %

Hep At 91 A ol @ AA ddF I #
Ze Aol o @AstA gdelAe P=Y Aolst
AR TS AT ARz B IS FAES
BAE F AUk Adel QoM A Felst
A 2L AERE Holn UG (E 7).

A agle]l otdFde B nAE F¥2 7
Z 2o} W13 @A 7F At (Wynderst Gon, 1977 : Schilling,
1981 ; Clayton®} Clayton, 1985 ; Miller %, 1988). g
HQ Ao ostd gz wAY FAFTLGL AA o
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Table 5. Distribution of Cancer Cases by Occupation and Type of Cancer in Kwangju-Chonnam Area, 1987-1988.

OCCUPATION"  Stomach Liver Lung Colon Bladder Blood Other TOTAL
IN-OFFICE 14 10 8 6 6 8 16 68
FOOD HANDLING 2 1 2 1 1 1 4 12
CONSTRUCTION 3 0 1 1 1 0 1 7
TRANSPORTATION 6 3 3 2 2 0 3 19
CHEMICAL WORK 1 0 0 0 1 0 1

MINE-SAND WORK 1 2 0 2 0 0 2 7
MECHANIC 6 1 1 0 1 2 7 18
LABOR 1 2 1 0 0 1 0 5
TOTAL 3 19 16 12 12 i2 R7} 139~

": See methodology for details.
~ 1103 cases 1}ad incomplete data.

Table 6. Distribution-of Cancer Cases by Duration of Work and Type of Cancer in Kwangju-Chonnam Area, 1987-1988.

DURATION(YR) Stomach Liver Lung Colon Bladder Blood Other TOTAL
0-2 6 5 7 4 3 6 8 39
3-10 15 8 5 3 6 4 13 LY
1€ 7 1 3 2 3 2 7 25
TOTAL 28 14 15 9 12 12 28 118~

~ 1124 cases had incomplete data.

A3 2299 2~5% HAEE AAFdn FeA
2.t} (Harris$} Autrup, 1983 ; Last, 1986). &1} o]
& Had 24T Pz Eystn YA gQd o
§ wido] wlg & L oz AYH 4ol ¢ 1
Fxo ALz BAAUE ¥ oy Wy xH, g
&3 aae 7% §& 2ol w& ol (Schilling,
1981 : Last, 1986). & A4 EAo) g HdFd
A AEEY Frke 4 &4 A 433 ne) 44
& 7HAR glem acid W E2E AT A
WS ek o v $98 2571 o) (Last, 1986).

gebd, dHES] A Fue AYF 2 A 3

2% 2ea] Zgsolol s} (Levi E, 1988 ; Schadest
Swanson, 1988) $-2lvete] AyZAnE BHH A BE
uiol go] 1 HHo A ¢ BF FEFHR X A
o 2 olfRe AYTE FRFAAAY vv), FFF
29| 33, 343 A3 AR dge] g 9g A
29 A 5 ANHAE B+ YRy HZde £
g HE oz g AP dRME 3 Bde

g2ln e A,
2 A7 sHe PF-ddAdel GHFY B4,
0B, Awel WE S duiez Y T
3yl dgozd Adue H4FY w4S FPad
o wet pRsel gozd FYdTs #AE A 7]
2A0E AFds g Ao 2 A7 HAS By
Aoe FF-A9A%e 3angd Hasel A
A SRR E w7l 34, A
B wd, A9 EL 59 vlug A, B §
o 22t Adsol itk BeA ¥ A7 mywe
FE-AGAY 22AEZ 2E v 499 gdo)
ol A 2%, 3% Aol FAsE WA 5
He AAD Yok AEH AF) AP RRE oY
Ao Qztete] AwAQ) RHUHE Asm Fo AT
UF A7 BRE AT 248 AR 2
2 @ 9y AYE Aol e FF-ddAde
dEste 422 47 ANY FE gow Bze) WE
4o WAAE 7 4A) dE FEF olsish Aaslel

n

i)
a

—212 —



Table 7. Multiple Logistic Regression Result for some selected Cancers by Category in Kwangju-Chonnarn Area, 1987-1988

Category#  Stomach Liver Lung Colon Bladder Blood Other Total
Area
Kwangu® 100 1.00 1.00 100 1.00 1.00 1.00 1.00
Mokpo 114 0.55 0.63 148 0.68 0.74 1.07 0.92
(069-1.88) (021-143) (024-165) (046-472) (0.19-242) (027-2.09) (0.71-162) (0.71-119)
Yosu 0.89 1.46 1.39 0.34 1.00 165 1.07 1.06
(053-150) (0.73-2.96) (066-290) (0.06-1.94) (033-298) (069-393) (072-1.60) (0.83-136)
Industry type )
Light* 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Machinary 049 0.68 0.55 0.63 143 0.67 111 0.74
(0.22-1.08) (0.24-1.93) (017-1.84) (019-2.06) (0.42-487) (020-2.29) (0.69-1.78) (0.54-1.02)
Mine-Sand 1.98 1.93 0.78 2.33 0.37 163 0.78 1.49
(102-384) (0.67-560) (015-4.11) (0.88-620) (0.02-7.95) (044-599) (040-153) (1.03-2.13)
Construct 0.60 0.27 047 0.35 1.19 040 0.55 0.46
(0.30-1.20) (0.07-1.10) (014-1.55) (0.09-145) (0.35-4.07) (0.09-1.74) (0.30-0.99) (0.32-0.67)
Transport 1.38 229 164 2.03 0.29 117 . 087 1.23
(081-2.35) (1.15-456) (0.73-366) (0.88-467) (0.03-267) (0.39-347) (052-147) (0.95-1.61)
Service 119 1.70 152 1.12 1.87 174 082 115
(0.70-201) (083-345) (070-3.31) (043-294) (062-564) (0.69-441) (050-1.35) (0.89-149)
Size
»100° 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
(=100 1.40 0.68 0.65 114 0.77 124 0.67 1.34

(1.05-1.87) (045-1.02) (0.39-1.09) (0.71-1.84) (046-1.29) (0.72-2.13) (0.00-438.74) (1.17-1.55)

# @ See methodology for details
* : The 1st categories in each group were designated as control
Numbers in parentheses represent 95% confidence interval

oF & o2t AT L Aol M RAF AR 27} ZA), REZ o
A8 Ber|E, 53] BYVIEL olgstd HA-diz 3oz TANE @AY FFrt AA AR/E4e
T AT EL TP A E A7 EFdEst s (Feinstein, 2& A3 L33t A9, 5& 23 Aoz JiHE o
1985). 18fy #HZel RABAE /IAD A4BFS B8 AFUS dREe) g v A7M 3wy
ool #g FRE mofste delle ErHA Aol 9 shtz ol&HE Aldl §& Bol AT F AU
n2A gk & ZAPIZE ojdd dFFez st o o)gx HAl WA ol§ate] sofo] AS F= 2
Has A, g3 ojFof] oFgFdel olfd A, A oz gl
g wE @rlelEa T Al gEd sl PdEeke] BAES 1~239 @t #EA2 pale
gt FAHA 2EE st dHo ool mEWD AL wj$ T ol dAFYY A A
(Fox$} Collier, 1976 : McMichael, 1976 ; Clayton¥} Clayton, o Zo] Ao Erl%d #vk ofal @)zt Ay 2
1985). ZdE2 BRYol§AER HE dAotd AAHFF  wnziyidl el 433 H$-2 4 A7) dito] =2 (Comell,

o] gxtrl HAl ojgAE iR Fchr] Bk ‘Ao AR 1984) YMHoE Hi: AP <GS
g dEdchy Be Ao BEstci(McMicahel, 1976). 2 dpdlMe BARFAL Fez a9 B |3
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oA vehd 97 HaEwASE 10000097 12312
gt o] 9l oz ALHA VAL YT B
FuzAe deort At & ojuk. f-Eviekel 1987d
T BAAAZYY ZAFEAZ, 1988)9 oJ§ A
B 9% Algge AT 100,000 F 9452 Elte
v, 2 de A7 HaeAel 12319 o 76.8%¢l
gaty ol Aeojx AF FEHE 5 wASH
Atgzre] BAE FHsted Too] He Aol
82t} (Breslowd} Day, 1975 : Fox9} Collier, 1976 : Ko
9} Song, 1988).

AAdH oz FF U BEXAAR oAFxge] JAEY
dA(o1§) o] ¥ w2 AL oo FYEAH AN
of AL Aoz FHZY F ge AFY oA o
F Ao goxn AAHE 24, 53 #Addd
MNe 238 22 dIeE Holu e Ade WA
€ Aotk ol XA R Ay A7t A
o ogr ol 7IQ]E0] UAA %o} Hoo] TP A
E dgo] A& Roez AREw & o pAHA A}
7} W23 Argolgtn & Aojth

SURAEE 5 Jehd AP iy 22
A0 o Jdl Ad=Es dAR 28 942 ¥ He
FFo] EX¥sn LS ¢ £ U d9gyoe %9
AL &5 FAAEN AoA 20 oj4Y L AUd
F=E vehla e b ol olE &Y FAREY
PEFAL Holzd B ohizt Az Aol B
FAAA HEZ g Aol el st (Harrise)
Autrup, 1983). #<¢l, 8L X§F FAEITYANA 4
o] AAAIET fstA wA dehd R Al
W 2ads FYste b e AlEE AN Ese
g2 Az 94 F182) HEE Y2 2§k (Schilling,
1981). Coggon %-(1990) A&, A%, 8¢, 2¥AF
59 AFANN Aoz Q@ Aol FFuo o
80% A= Euhi st B A7 {fAE ZoE Ry
F3 Aok

Sy Far1de) 4% FAR/AL w3 Ay
= Aol suqlel 2 AFdA 1009 o)Fe] F4)
4 FTAAEY FPFG olAFEEsE AdFem o
A Jed Az oy Adruoly R ad B
A3 A2 o2 she AMolg s (Schilling,
1981 ; Clayton®} Clayton, 1985). &3] B29 747} A
9] oAzl G 5Au AdFEY AL o)FHF FAFH

¢ AuntA 7al7] o#E AReln olE ARiFl o
ANE ARE FIPte Adse o] Fosdan
a4

B odApeMe 224 AFoY 2RZHA A
FAAQ HAEJF FEA R ol Al HF
F HAAURe) BAZ st EAE ut oy @
492 gatele -z 4 BREAN 3
Z@2 7189 o] § v dudAMe Hol BWR T
Abgpolgka Azttt (McMichael, 1976 ; Schilling, 1981).
ol el hFd YL FH F o AT A
daw ZF AN FH AAZ ANE 5 A
Zojtt,

v.d £

MM o4EYG wHY B EAE 39
oz BF, AGA4Y APru Y AU 22
A4g pAUeE s 19879~19884 2097 BY
g2 At ZF02 G4l BT oYY
% AANNE FHZASAS 2AHE FHRYel U
ARE A% FAAE e AN FEL olgad B4
sk,

Aol BHE H4EF AA 2 A9 39 HF
Fe oz Agsdon this 2A2Y HARY
Hol o3 AAEE 2 2 AAVAE AN el
of e gl W4 2% BEY Aol 1 FRE 37
st

WA 3 B8 AA AYFY AFE F U2
dom A FFLALES FHAT 1000009F 1231
2 vkt HEF FRURE A, 2 A, o
Aok, Wl Yolgte] folgich hASR Mo A% 8
A4Ed AYEE A PP Ag el FAR
U, ool dhah 25D FAAAN RSA ¥
& JY=E uspinen 1002 olste} Aie AR
o4 tiFE Aol vs o ge YUAYEE et
Yo, olEd e Fudel UE Y¥ BPL
d9 Fe FASsE W ¥ AL ROE AR
g,

— 214 —



ik

1

jad

Ho

AR el o dAY 98 AT FFRARA 1971
;18:2 )

ZAANGY 2AEAR, 19879 APRAREAQE, BAY
o 1988

Ade, AeE, 283, AWF, of AET GEFAY
#g 12} B, §285) A 1984, 6(1) : 100-111

ZAAE, o9, selvEr ¢ A A7AA. HER
Y3 A| 1980;6(1):45

=5Y. 87 B24Y ¥ JYLRE 1975
wEY. @F DRUUET 1976

$3Y. TAENYEAAL, ARRYAYS, N, 1988
AT B3 o AR WARAG] BY FAR ZA

T FRBRAGA A 1983, 9(1) : 281

Blot W], Fraumeni JF. Geographic pattern of lung cancer:
industrial correlations. Am J Epidemiol 1976, 103 :539
~550

BMDP Inc. BMDP Statistical Software Manual, LA, California,
1985 '

Breslow NE, Day NE. Indirect standardization and multiplicative
models for rates, with reference to the age adjustment of
cancer incidence and relative frequency data. J Chronic
Dis 1975 ;28 : 287

Clayton L], Clayton LV (ed.) Patty’s Industrial Hygiene and
Toxicology, 2nd ed. NY, John-Wiley and Sons, 1985

Comell (ed.). Statistical methods for cancer studies NY, Marcel
Dekker, 1984

Coggon D, Barker DJP, Cole RB. Stomach cancer and worker
in dusty industries. Brit J Ind Med 1990 47 : 298-301

Feinstein AR. Clinical Epidemiology-the architecture of clinical
research. Philadelphia, WB Saunders Co., 1985

Fox AJ, Collier PF. Low mortality rates in industrial cohort
studies due to selection for work and survival in the industry.
Bt J Prev Soc Med 1976, 30 : 225

Harris CC, Autrup HN. Human Carcinog
Press, 1983

NY, Academic

Kahn HA. An Introduction to Epidemiologic Methods. NY,
Ozxford University Press, 1983

Kleinbaum DG, Kupper LL, Morgenstern H. Epidemiologic
Research " principles and quantitative methods. NY, Van
Nostrand Reinhold -Co., 1982 :

Ko KH, Song IH. An estimation of cancer mortality pattern
in Korea. Chonnam J Medical Sciences 1988, 1:67~71

Last JM(ed.). Maxcy-Rosenau’s Public Health and Preventive
Medicine, 12th ed. Morwalk, Connecticut, Appleton-Century-
Crofts, 1986

Lee HP, Cancer incidence in Singapore by occupational groups.
Ann Acad Med Singapore 1984 ;13 :366~370

Levi F, Negri E, La-Vecchia C, Te VC. Socioeconomic groups
and cancer risk at death in the Swiss Canton of Vaud.
Int J Epidemiol 1988;17:711

Lynge E, Thygesen L. Use of surveillance system for occupational
cancer : data from Danish National System. Int J Epidemiol
1988 ; 17 : 493-500 i

Magani C, Coggon D, Osmond C, Acheson ED. Occupation
and five cancers : a case control study using death certificates.
Br J Ind Med 1987 ; 44 :769-776

McMichael AJ. Standardized mortality ratios and the “health
worker effect” : Scratching beneath the surface. J Occup
Med 1976 ;18165

Miller FD, Redd DM, MacLean CJ. A prospective study of
mortality and morbidity among carpenters in the Honolulu
Heart Program cohort. J Occup Med 1988 ;30 : 879-882

Schade W], Swanson GM. Comparison of death certificate
occupation and industry data with lifetime occupational
histories obtained by interview : variations in the accuracy
of death certificate entries. Am J Ind Med 1988, 14 : 121-
136

Schilling RSF (ed.). Occupational health practice, 2nd ed.
London, Butterworths, 1981

Vessey MP, Gray M. Cancer risks and prevention. NY, Oxford
University Press, 1985

Wynder EL, Gori GB. Contribution of the environment to cancer
incidence. JNCI 1977 ; 58 : 825-832

—215—



