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(captafol, chlordane, DDT, dichlorvos, )

2,4,5- Trichlorophenoxyacetic acid chlorophenoxy
1970
: 2,4-Dichlorophenoxy acetic acid
2,4,5-Trichlorophenoxy-acetic acid 1984 : (lead
arsenate) heptachlor  hexachloride(BHC) 1979
1985 3 ! g
2,724 3,650 6,374
2,696 3,596
6,291

(healthy worker effect) ,
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(healthy worker effect) ,

compounds, Organochlorine insecticides

, 1980

10 13

, TCDD, Arsenic

, , TCDD
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1997
22.2% ( , 1997).
(Figa-Talamanca , 1993). :
(Blair , 1979; Blair , 1981; Burmeister , 1981;
Delzell , 1989; Rafnsson , 1989), (Burmeister , 1983;

Hoar , 1986; Saftlas , 1987; Stubbs , 1984, Wigle , 1990),

(Burmeister , 1983; Canter , 1984; Steineck , 1986; Wiklund , 1986),
(Rafnsson , 1989; Saftlas , 1987, (Burmeister , 1981,

Burmeister , 1983), (Delzell , 1989; Rafnsson , 1989; Mussicco

1988), (Burmeister , 1983; Saftlas , 1987; Stubbs , 1984; Wiklund

1986), (Delzell , 1989; Burmeister , 1983; Saftlas , 1987)

1950
(organochlorine compounds), (organophosphorous compounds),

(arsenic and mercury compounds),

(phenoxy acid herbicides), atrazine, pyrethroids, dithiocarbamates (Dich
, 1997).
1973
6,729 10 1983 15,577 2

, 1973  3.0kg/ha 1983
7.19g/ ha 2 ( , 1986).

(captafol, chlordane, DDT, dichlorvos, )



2,4,5-Trichlorophenoxyacetic acid(2,4,5-T) chlorophenoxy

1970
(Kogevinas , 1993).
, 24-Dichlorophenoxyacetic acid(2,4-D)  2,4,5-T 1984
, (lead arsenate) heptachlor
hexachloride(BHC) 1979 (Table 2)( , 1970-85).



1985 3 ! §
. 1985 2 28
(10 .) 55 ( 1930
) 3,938 5,440 1985 3
2,724 (72.1%), 3,650 (65.1%), 6,374 ( , 1991, Kim
1993). 2,696 3,596
6,291
) ) ) ) ) ( )
) 8 )l ) )
() : 2
2.
5
, 11 17
50% . : (rice crops), (barley &w heat),
(miss cereals), (pulses), (potatoes),  (millet), (indin millet),
(corn) : : :

, , ; : 1985



178,484,044 m?

, 23% , 15%
1985 83,024
42,033 . 42,033 55
19.3%
1991
67,924 1985 15,100
3,060
, 1986).
3.
26 @
30 1
15 . )
co7 ICD 9 140-209
1982
, 1999; , 1999; Ohrr , 1997).
1985 3 1 1998 1 1

1998 1 1 O

56%

40,991
8,097
1985
. 1999
55

) 1985 3 1

13

1985 3 15
1985 3
3
ICD 10 coo -
(Kim , 1989
1985 3 1998



1985
2000

1

3

1

0

2000

1

1

98.7%

177.5

15

1985 3

(Table 1).

s

2000

1985

1



Table 1. Independent variables and their scales

N ames Item Scales
AGES85 Age Year (real number)
1:Never
2:Seodang(Korean traditional school)
EDUB85 Education 3:Elementary school 4:Middle school
5:High school 6:College
7:University 9:Non-response
CHRDIS85 Chronic disease  1:Ever 2:Never
) 1l:Ever 2:Never 3:Cessation
SMH X85 Smoking
9:Non-response
Alcohol
DRH X85 . 1:Ever 2:Never
consumption
AGLDGHX Pesticide use 1:Ever 2:Never
The frequency to
AGLFREQ pestcide use per Frequency per year(real humber)
year
The duration to
AGLDUR pesticide use Year (real number)

during all life

(Reference group)

(1992 )

30%

(SMR;strandardized mortality ratio)

30%

10 ,



15

Confidence Interval)
SAS
(Trend for test)

(ordinal variable)

15 20 , 20
Cox
(1985 ),
), cr7)
(Hazard ratio) 95%
p-value
Windows 6.12

(I



(Table 2).
IARC
1979 . 1976
heptachlor BHC 1979 , aldrine 1972
1971
, Chlorophenoxy herbicides(2,4-D, 2,4,5-T)
, 24-D
(Table 2)( , 1970-85).

(arsenic)

, DDT endrine

1970

245-T 1984



Table 2. Pesticide consumption by different item(kg/year) Active Ingredient quality (1965- 1984)

1965 1966 1967 1968 1969 1970 1975 1980 1984  year of ban

Heavy Metals
lead arsenate 7394 12792 6918 9558 10812 50406 97137 1979.11.24
Mercury 42748 38290 8766 5018 6738 3635 1335 1976

Herbicides(phenoxy acid)
24-D 3181 7962 9575 12865 46985 35319 29117 5892 19236

245-T 8 26 132 126 479 804 489 1984.08.10

Organochlorine compounds

aldrine 3790 12215 13437 17695 18612 16610 1972
endrine 548 840 290 4737 5437 29318 1971
dieldrine 139 7560 10645 3448 2713 1970
DDT 43343 18562 33617 63016 71393 36707 1971
heptachlor 23307 35218 39319 40175 2847 5893 36359 1979
hex achloride(BHC) 25001 58011 962293 33650 75838 99026 144175 1979
lindane 1675 441 1243 678 1970



TEAM DB
-9-

TEAM DB
 


664 67.1

t-test  x ‘-test , 1, 1
(Table 3).

Table 3. Distribution of sociodemographic characteristics by pesticide

exposure (%)
Males Females
- . t or . t or
Characteristic pesticide . pesticide 2
no exposure X no exposure X
exposure exposure
Mean age 64.9+ 6.5 692+ 78 14.I*™* 62.6+ 6.1 68.1+ 8.7 194**
Chronic disease 1056 3.08
Ever 827(46.1) 396(44.0) 359(53.3) 1443(49.4)
Never 966(53.9) 505(56.0) 315(46.7) 1477(50.6)
Education 37.9** 33.5**
no 705(39.3) 387(43.0) 496(73.6) 2408(82.5)
elementary 965(53.9) 420(46.6) 165(24.5) 482(16.5)
high 122(6.8) 94(10.4) 13(19) 29(1.0)
Smoked 0.161 10.62**
Current 1330(74.2) 672(74.6) 119(17.6) 685(23.4)
Never 328(18.3) 165(18.3) 539(80.0) 2172(74.4)
Past 135(7.5) 64(7.1) 16(2.4) 64(2.2)
Alcohol consumption 115* 4.237*
Ever 1209(67.4) 548(60.8) 82(12.2) 281(9.6)
Never 584(32.6) 353(39.2) 591(87.8) 2639(90.4)

* p<0.05, ** p<0.01



1985 3 1998 1 1 2,696 311

3,595 153 : 1985
60-64 138 , 55-59 115 , 65-69 103
(Table 4).
Table 4. Age distribution and cancer incidence case (%)
Males Females Total

Age

population case population case population case
55 59 533(19.8) 69(222)  800(22.3) 46(30.3) 1333(21.2) 115(24.8)
60 64 705(26.2) 96(309)  865(24.1) 42(27.6) 1570(25.0) 138(29.8)
65 69 637(23.6) 75(24.1)  677(18.8) 28(184) 1314(209) 103(22.3)
70 74 442(16.4) 48(154)  498(13.9) 24(158) 940(149) 72(15.6)
w79 245(9.1) 16(6.1) 401(11.2) 9(5.9) 646(10.3) 25(54)
80 134(4.9) 7(2.3) 354(9.7) 3(2.0) 488(7.7) 10(2.1)
Total 2,696(100.0) 311(100.0) 3,595(100.0) 152(100.0) 6,291(100.0) 463(100.0)

- 11 -



Table 5 Cox proportional hazard
model . , ; ; :
: (RR, 13, 95% CI, 1.0
- 1.7), (RR, 15, 95% CI, 1.0 - 2.1)

, , (lung: RR, 25, 95% CI, 0.7-8.3 ; breast: RR, 2.3,
95% CI, 0.5-10.7)

Table5. Cox proportional hazard model analysis of the relative risk of
cancer incidence by the experience of pesticide exposure in

Kangwha cohort, 1985-1998

Males Females
Cancer ICD10
case  RR(95%CI) case RR(95%CI)

all cancer 00-97 300 1.3(1.0-1.7) 145 0.9(0.6-1.3)
digestive organ 15-26 191 15(1.0-2.1) 79 0.9(0.5-1.6)
stomach 16 95 14(09-23) 39 1.2(0.5-2.5)
liver 2 27 1.7(0.7-4.3) 9 -
gallbladder 234 13 5.3(0.7-42.0) 7 1.5(0.3-8.3)
respiratory organ 309 66 14(0.8-2.6) 15 2.3(0.8-6.9)
lung A 64 1.3(0.7-2.4) 12 25(0.7-8.3)
connective tissue, skin 40-50 5 0.2(0.0-1.5) 12 1.0(0.3-3.8)
breast - - - 7 23(05-10.7)
genitourinary organ 51-68 16 1.6(0.4-5.8) 21 0.3(0.1-1.2)

* Adjusted variables: age per 5 year, the history of chronic disease, smoking

habits, drinking habits, education status.

- 12 -



1)

: (high exposure group)
(in the highest group, RR, 14, 95% CI, 1.0 - 19, p for

trend=0.041). , (in the highest group, RR, 1.6, 95% ClI,
09 - 28, p for trend=0.094), (in the highest group, RR, 9.1, 95% ClI,
1.1-77.0, p for trend=0.014) (in the highest group, RR,
15, 95% CI, 1.0 - 23, p for trend=0.057) (in the highest

group, RR, 2.3, 95% CI, 0.6-9.2)

(RR=9.1) (Table 6).

Table 6. Cox proportional hazard model analysis of the relative risk of

cancer incidence by the frequency per year of pesticide exposure

in males

Relative risk(95% confidence interval)

no low moderate . P for
Cancer high exposure

exposure  exposure exposure (>=10, n=604) trend

(n=911) (< 6, n=486) (6t0<10,n=594) ’
all cancer 1 12(0.9-1.8) 1.3(0.9-1.8) 14(1.0-19) 0.041
digestive organ 1 15(1.0-2.3) 14(09-2.1) 15(1.0-2.3) 0.057
stomach 1 12(0.6-2.3) 1.3(0.7-24) 1.6(09-2.8) 0.04
liver 1 1.8(0.6-5.5) 1.2(04-4.1) 2.0(0.7-59) 0216
gallbladder 1 18(0.1-30.0) 4.2(04-419  9.1(11-77.0) 0.014
respiratoty organ 1 12(05-2.7) 1.6(0.8-3.2) 14(0.7-2.8) 0.307
lung 1 09(04-2.3) 1.6(0.8-3.1) 14(0.7-2.8) 0.275
genitourinary organ 1 1.7(0.3-8.6) 0.7(0.1-4 4) 2.3(0.6-9.2) 0.232
prostate 1 100+ 100+ 100+ 0.366
bladder 1 0.6(0.1-6.6)  2.3(04-134) 0.178

* Adjusted variables: age per 5 year, the history of chronic disease, smoking

habits, drinking habits, education status. + : more than 100

- 13 -



2)
Cox proportional
hazard model
(in the lower group, RR, 3.8, 95% CI, 1.0 - 14.3)
, (in the highest group,
RR, 4.7, 95% CI, 0.8 - 27.9)
hazard model

Table 7. Cox proportional analysis of the relative risk of

cancer incidence by the frequency per year of pesticide exposure

in females
Relative risk(95% confidence interval)
no low moderate high P for
Cancer
exposure exposure exposure exposure trend
(n=2924) (<5, n=199) (5to<8, n=255) (>=8, n=210)
al cancer 1 1.0(05-19) 09(05-1.7) 0.7(04-15) 0.365
digestive organ 1 0.8(0.3-2.3) 13(0.6-2.6) 05(0.2-1.7) 0521
stomach 1 12(04-4.1) 2.1(09-5.2) 0.723
gallbladder 1 19(02-16.8) 2.2(0.3-205) 0435
pancreas 1 1.8(0.2-14.5) 29(0.6-15.0) 0.387
respiratoty organ 1 3.8(1.0-143) 2.1(04-100) 1.2(0.2-103) 0423
lung 1 3.3(0.7-16.1)  2.7(05-135) 1.6(0.2-14.0) 0.314
connective
tissue, skin 1 19(04-92) 0.817
breast 1 4.7(08-279) 0.185
genitourinary i i
organ 1 04(0.1-3.0) 04(0.1-34) 0.129
cervix 1 05(0.1-4.1) 0.181

* Adjusted variables: age per 5 year, the history of chronic disease, smoking

habits, drinking habits, education status.

- 14 -



1)
Cox proportional
hazard model . 15 20
(RR: 14, 95% CI 1.0-2.1)

(trend) : (category)

(trend) (Table 8).

Table 8. Cox proportional hazard model analysis of the relative risk of

cancer incidence by the duration of pesticide exposure in males

Relative risk(95% confidence interval)
moderate

Cancer expr;cs)ure expl)c;vs\:.ue exposure high expo_sure et](ipg:s.eﬁ[e Eefnoé
(1=924) (d<100=325) (ﬁoig;ff’ (15t0<20,n=437) (>=201=645)
all cancer 1 14(0920) 14(10-2.0) 14(102.1) 12(08-16) 0359
digestive organ 1 1.6(1.0-2.6) 1.6(1.0-25) 14(09-2.3) 14(09-2.1) 0210
stomach 1 13(07-27) 12(06-25) 130725 15(09-27) 0176
liver 1 18(0564) 16(0559)  20(0666 150546 0473
gallbladder 1 25(02-403) 7.107-70)  7.708723) 4.6(05429) 0135
:)‘:Z‘;:a“’ty 1 14(0633) 120529  17(0836 12(0625) 0489
lung 1 14(0633) 12(05-28) 170835 106(05-22) 0.744
gfg;"“””a'y 1 - 40(10-164) 190487 09(02-49) 0.735
testes 1 - 37(03-428) - - 0381
bladder 1 - 3005183)  07(0.1-81) 09(0.1-69) 0990

* Adjusted variables: age per 5 year, the history of chronic disease, smoking

habits, drinking habits, education status.



Cox proportional hazard

model . , , ) .

(RR, 0.8, 95% CI, 0.7 - 0.9)

, (RR, 14, 95% CI, 1.0 - 18), RR, 1.7, 95% CI, 1.0 - 29)
(RR, 1.6, 95% CI, 1.1 - 2.2)

(ung: RR, 32, 95% CI, 09 - 11.0;
breast: RR, 3.0, 95% CI, 0.6 - 15.6).

- 16 -



Table 9. Cox proportional hazard model analysis of the relative risk of
cancer mortality by the experience of pesticide exposure in

Kangwha cohort, 1985-2000

Cancer 1CDY Males Females
case RR(95%CI) case RR(95%CI)

all cause 0-999 1634 0.8(0.7-09) 1556 0.8(0.7-1.0)
all cancer 140-209 320 14(1.0-18) 143 0.9(0.6-14)
digestive organ 150-7 188 1.6(1.1-2.2) 89 0.8(0.5-14)

stomach 151 86 1.7(1.029) 43 0.7(0.3-1.6)

liver 155 34 1.2(05-2.6) 14 0.3(0.0-2.3)

gallbladder 156 11 100+ 6 1.6(0.3-8.9)
respiratoty organ 1605 76 13(0.8-2.2) 11  32(09-11.0)

lung 162 73 14(0.8-24) 11 32(09-11.0
connective tissue, skin 170-6 6 0.2(0.0-1.1) 9 1.6(04-64)

breast 174 6  3.0(0.6-15.6)
genitourinary organ 179-189 16 3.9(0.9-18.0) 14

prostate 185 3 100+

bladder 188 8 2.6(05-14.3) 1

* Adjusted variables: age per 5 year, the history of chronic disease, smoking

habits, drinking habits, education status.

- 17 -



1)

(high exposure group)
(RR: 0.7, 95% CI 0.6-0.8, p for trend=0.0001).

(in the
highest group, RR, 14, 95% CI, 1.1 - 2.0, p for trend=0.009). ,
(in the highest group, RR, 19, 95% CI, 1.0 - 35, p for trend=0.027),
(in the highest group, RR, 238, p for trend=0.028)
(in the highest group, RR, 1.7, 95% CI, 1.1 - 25, p for trend=0.011)
(in the highest group, RR, 44, 95% CI, 08 - 233, p for trend=0.064)

(in the morderate group, RR, 1.7, 95% CI, 0.9

3.3) (in the highest group, RR, 14, 95% CI, 0.6 - 3.5),
(in the highest group, RR, 4.3, 95% CI, 0.6 - 30.6, p for trend=0.099)

(Table

10).

- 18 -



Table 10. Cox proportional hazard model analysis of the relative risk of
cancer mortality by the frequency per year of pesticide exposure

in males

Relative risk(95% confidence interval)
no low moderate high
exposure exposure exposure exposure

P for

Cause of death
trend

(n=911) (<6,n=486) (6t0o<10,n=594) (>=10,n=694)
all cause 1 0.9(0.8-1.0) 0.8(0.7-0.9)  0.7(0.6-0.8) 0.0001
all cancer 1 1.0(0.7-15) 15(1.1-2.1) 14(1.1-2.0) 0.009
digestive organ 1 1.3(0.8-2.1) 16(1.1-25) 1.7(1.1-25) 0.011
stomach 1 1.2(0.6-2.6) 19(1.0-35) 19(1.0-35) 0.027
liver 1 1.0(0.3-2.9) 1.0(04-28) 14(06-35) 0.39
gallbladder 1 118+ 142+ 238+ 0.028
respiratoty organ 1 0.9(0.4-2.0) 16(0.8-3.00 1.3(0.7-25) 0.264
lung 1 1.0(04-2.2) 1.7(0.9-3.3) 1.3(0.7-2.6) 0.288
gfg;ﬁourmaw 1 20(03-14.6) 42(0822.7) 44(08233) 0064
prostate 1 100+ 100+ 100+ 0371
testes 1 0.7(0-99.0) 100+  0.8(0-99.0) 0.833
bladder 1 - 2.7(03-20.1) 4.3(0.6-30.6) 0.099
renal 1 1.0(0-99.0) 100+ 100+ 0211

* Adjusted variables: age per 5 year, the history of chronic disease, smoking

habits, drinking habits, education status.

+ : more than 100.

- 19 -



2)
(RR: 08, 95% CI 05-1.0, p for
trend=0.022) : (in the highest group, RR, 4.3,
95% CI, 08 - 22.6, p for trend=0.047)
: (in the highest group,
RR, 68, 95% CI, 1.0 - 45.4)
(Table 11).

Table 11. Cox proportional hazard model analysis of the relative risk of

cancer mortality by the frequency per year of pesticide exposure

in females
Relative risk(95% confidence interval)
Cause of no low moderate high P for
death exposure exposure  exposure  exposure trend
(n=2924) (<5,n=199) (5to<8,n=255) (>=8,n=210)

all cause 1 09(0.7-1.1) 0.9(0.7-1.1) 0.8(0.5-1.0) 0.022
all cancer 1 1.0(05-19) 0.8(04-15) 1.0(05-2.0) 0.738
digestive organ 1 1.1(05-25) 0.8(0.3-19) 0.6(0.2-1.8) 0.354

stomach 1 1.0(0.3-3.3)  0.8(0.2-2.6) 0.3(0.0-2.3) 0.252

gallbladder 1 1.9(0.2-17.5) 2.2(0.2-20.6) 0441

pancreas 1 3.7(0.8-18.0) - 34(0.7-17.7) 0.238
respiratoty organ 1 19(0.2-16.3) 3.6(0.7-18.8) 4.3(0.8-22.6) 0.047

lung 1 19(0.2-16.3) 3.6(0.7-18.8) 4.3(0.8-22.6) 0.047
connective 1 - 31(06-166) 0390
tissue,skin

breast 1 - 6.8(1.0-454) 0.098

* Adjusted variables: age per 5 year, the history of chronic disease, smoking

habits, drinking habits, education status.
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1)

Cox proportional hazard model

, 20

(RR: 0.7, 95% CI 0.6-0.8, p for trend=0.0001).

10 (RR: 15, 95% CI 10-22) 15 20

(RR: 15, 95% CI 1.0-2.1)

Table 12. Cox proportional hazard model analysis of the relative risk of

cancer mortality by the duration of pesticide exposure in males

Relative risk(95% confidence interval)

i P f
Cause of death expr:)cs)ure low exposure ZXCEJdoesruart: high exposure e?(:{)g:;s:te trenoc;
(n=opay A<1ON=32) 1 15 n=gsgy S1O20N=43D) o h-6as)
all cause 1 09(0.7-1.0)  09(081.0) 09(0.7-1.0) 0.7(0.6-0.8) 0.0001
all cancer 1 15(1.0-2.2)  14(09-20) 15(1.02.1) 12(0.9-1.7) 0329
digestive organ 1 19(12-30)  16(10-26) 15(1.0-24) 13(09-2.1) 0336
stomach 1 20(1.0-40) 16(0833) 15(0.7-31) 18(09-33) 0.170
liver 1 11(03-35)  15(05-43) 13(053.7) 09(04-25) 0989
gallbladder 1 100+ 100+ 100+ 100+ 0.246
[ﬁ;%‘r]’a“’ty 1 13(0.62.9)  15(07-30) 1.6(08-3.1) 10(05-19) 0878
lung 1 14(0.7-32)  14(07-31) 16(0833) 11(05-22) 0.741
gfg;tn"“””a’y 1 1501-173) 55(1.0-309) 3.7(0.6-23.2) 4.6(09-238) 0.056
prostate 1 1.3(0-99.0) 100+ 100+ 100+ 0230
testes 1 09(0-99.00  08(0-99.0)  0.7(0-99.0) 100+ 0.995
bladder 1 24(02-283) 42(05-32.1) - 3.7(05-24.8) 0299
renal 1 0.9(0-99.0) 0.8(0-99.0) 100+ 100+ 0.292

* Adjusted variables: age per 5 year, the history of chronic disease, smoking

habits, drinking habits, education status. + : more than 100.

- 21 -



(Standardized M ortality Ratio)

, 1992)

(reference group)

(SMR2, 0.947, 95% CI, 0.83 - 1.07).

(SMR2, 1299, 95% CI, 1.00 - 1.66)

Cl, 098 - 155)

1992

(SMR2, 1.242, 95%
(Table 13).

Table 13. Cancer mortality, according to frequency of pesticide exposure in

males

moderate exposure

Cause of non-exposure group group high exposure group
death SMR SMR2 SMR SMR2 SMR SMR2
(95%Cl)  (95%Cl) (95%CI)  (95%Cl) (95%Cl) (95%Cl)

all cause 09(08-1.0) 12(1.1-14) 08(0.7-09) 1.1(1.0-12) 0.7(0.6-0.8) 0.9(0.8-1.1)
all cancer 11(0.7-15) 09(0.6-1.3) 15(12-19) 13(1.0-17) 14(1.1-18) 1.2(1.0-1.6)
stomach 1.3(0.6-2.3) 0.8(04-15) 1.7(1.0-2.7) 12(0.7-18) 1.7(1.1-2.6) 1.2(0.7-1.8)
liver 09(0.2-25) 05(0.1-14) 1.0(03-24) 0.6(02-1.3) 1.6(0.7-2.9) 0.8(04-1.6)
gallbladder 100+ 0.7(0.0-54) 100+ 1.8(0.2-6.2) 100+ 2.8(0.8-6.9)
lung 0.8(0.3-1.8) 0.8(0.3-1.6) 1.7(1.0-28) 1.6(1.0-2.6) 1.3(0.8-2.1) 1.2(0.7-2.0)
prostate 100+ 1.4(0.0-10.9) 100+ 1.3(0.0-10.1) 100+ 1.1(0.0-8.7)
bladder  1.2(0.0-8.8) 0.9(0.0-65) 2.1(0.1-95) 15(0.1-6.8) 35(04-12.1) 1.9(0.2-6.7)
renal 100+ 2.5(0.1-119.0) 100+ 3.8(0.1-174)

* SMR(reference group): non-exposure group

* SMR2(reference group): Korean total population(1992)
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, (RR: 0.7,
95% CI 0.6-0.8, p for trend=0.0001).
(RR: 0.7, 95% CI 0.6-0.8, p for trend=0.0001). :
(RR: 0.7, 95% CI 05-1.0, p for trend=0.022).
(healthy worker effect)
(Rafnsson , 1989; Wigle , 1990; Corrao , 1989; Alberghini , 1988; Blair
, 1985). ,
(Burmeister , 1981; Rafnsson , 1989; Saftlas , 1987, Wiklund , 1986;
Delzell , 1985; Wiklund , 1989), (Saftlas , 1987, Stubbs , 1984;
Wiklund , 1986)
(Table 3 ).
; (in the

highest group, RR, 14, 95% CI, 1.1 - 2.0, p for trend=0.009),
(in the highest group, RR, 14, 95% CI, 1.0 -
1.9, p for trend=0.041).
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: 24-D 245T 1984 , lead arsenate heptachlor,

hexachloride(BHC) 1979 (Table 2 ). 24-D  245T
TCDD . TCDD , ,
TCDD chlorophenoxy
(Fingerhut , 1991, Manz , 1991, Zober , 1990;
Kogevinas , 1993) . Fingerhut
(1991) TCDD

(SMR, 115; 95% CI, 102-130

(dose-response relationship)

(Flesch-Janys , 1995). (Hamster)
TCDD : : (promoter)
(initiator) (Kociba , 1978; Rao , 1988; Poland
1982).
: (arsenic compounds) |ARC
(IARC, 1991).
(Semenciw  , 1994).
(Wiklund , 1994).
(exposure group) (non-exposure group)
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(pesticide applicator)

(Figa-Tlamanca , 1993).
, 1981 7 10
837

81.6%, 2.0%, 11.1%, 87.6%

(Muir , 1987).

20
for trend=0.0001). :

Blair  (1990)

19.5%,

, 1982).

(RR: 0.7, 95% CI 0.6-08, p

(category)

(in the highest group, RR, 1.7, 95% CI, 1.1 - 2.5,

p for trend=0.011)

(in the highest group, RR, 1.9, 95% CI, 1.0 - 35, p for trend=0.027)

- 25 -

(Burmeister

1983; Saftlas



1987; Stubbs , 1984; Wiklund , 1986; IARC, 1991; Moses , 1993; Maroni
, 1993; Blair , 1990; McDuffie , 1994; Alavanj , 1994).

(in the highest group, RR, 238, p for trend=0.028)

(in the highest group, RR, 9.1, 95% CI, 11 - 77.0, p for
trend=0.014).

Chlorophenoxy herbicides  dioxin

(Manz , 1991; Bertazzi

, 1989; Pesatori , 1992). :
10 13
. 1970
(Krain , 1972; Mancuso , 1970).
(Bond , 1990), (Guberan , 1989), (Brown , 1992),
vinyl chloride (Wong , 1991).
(in the highest group, RR, 14, 95%
Cl, 06 - 35) . IARC
Chlordane, heptachlor, tozaphene, lindane, DDT, , dieldrin

Figa-Talamanca (1993) Ditaglia (1981)
(SMR=225, 95% CI:39-1267;
SMR=571, 95% CI:154 - 1463). : ( )

(in the highest group, RR, 44, 95% CI, 08 - 23.3)

- 26 -



(DeCoufle , 1977,
Ernster , 1979b; Checkoway , 1987; Blair , 1985; Pearce , 1986).
Mills
1984; McDowell , 1984). ,
(Jensen 1984, Brown , 1984).

(in the highest group, RR, 4.3, 95% CI, 0.8 22.6, p for

trend=0.047)
(in the morderate group, RR, 1.7, 95% CI, 0.9 -
33 . DDT Organochlorine Insecticides
(IARC, 1991). , Arsenic
compounds |ARC
: (IARC,
1991; Blair , 1983; Cohhon , 1986). Fingerhut (1991)
chlorophenoxy 20
(SMR, 142; 95% ClI,
103-192).
(in the highest group, RR, 6.8, 95% ClI,
10 - 454) . TCDD

(Kociba , 1978)
(anti-estrogenic effects) (Safe , 1991). :
Chloropenoxy
(Manz , 1991; Bertazzi , 1989; Pesatori ,
1992; Flack , 1992; Wolff , 1993).
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(dose-response

relationship)
, (90% ) 20
(latent period) : Fingerhut  (1991) TCDD
20

(Dosemeci , 1994).

99.2%

(rare cancer)-NHL, STS, Hodgkin's lymphoma, : :
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30%

30%

(%)



1985 3 ’ ’

1. 24-Dichlorophenoxyacetic acid(2,4-D)  2,4,5-T
: (lead arsenate)

hexachloride(BHC) 1979 (Table 2)(

(healthy worker effect) ,

compounds, Organochlorine insecticides
, 1980
1). :

- 30 -

1984
heptachlor

, 1970-85).

TCDD, Arsenic

(Table



10

13
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Abstract(1)

Pesticide use and cancer incidence in Korea

Sull Jae Woong
Dept. of Public Health
The Graduate school

Yonsei University

Few studies have examined the relationship between the risk of cancer and
exposure to pesticides in Korea or in other East Asian communities, which
used chlorophenoxy herbicides until recently. The aim of this study was to
evaluate the relation between exposure to pesticides and cancer incidence.

The study design is prospective cohort study with a follow-up period of 13
years(1985- 1998). 2,724 male and 3,650 female Kangwha residents, Korean aged
fifty-five or more, as of March 1985, and who received a personal health
interview and completed a health examination survey.

At baseline, the mean(SD) age of study participants in 1985 was 66.4 for in
males and 67.1 for females. During the 13 years follow-up, a total of 311
cancer in males and 152 cancer in females were developed. In males, the total
cancer incidence in the highest group was RR, 14, 95% CI, 1.0-19, p for
trend=0.041, for digestive organ cancer incidence in the highest group, RR, 15,
95% CI, 1.0-2.3, p for trend=0.057, for stomach cancer incidence in the highest
group, RR, 16, 95% CI, 09-28, p for trend=0.094, for gallbladder cancer
incidence in the highest group, RR, 9.1, 95% CI, 1.1-77.0, p for trend=0.014 were
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elevated according to the higher frequency of pesticide use. Specially, the risk
of gallbladder cancer was very high. Although not significant, the risk of liver
cancer is higher than the non-exposure group(in the highest group, RR, 2.0,
95% Cl, 0.7-5.9).

In females, Respiratory organ cancer incidence in the lower group, RR, 3.8,
95% Cl, 1.0-143 was higher than the non-exposed group. Although not
significant, breast cancer incidence in the highest exposure group was higher
than in the non-exposed group(in the highest group, RR, 4.7, 95% CI, 0.8-27.9).

This study demonstrates that Korean farmers who used pesticides, especially
males, have a significantly higher total cancer incidence, particularly from
digestive organ cancers, such as, stomach, gallbladder, and liver cancer. In

females, pesticide exposure resulted in high lung and breast cancer incidence.

Keywords: cancer incidence, pesticides, TCDD, and farmer.



Abstract(2)

Pesticide use and cancer mortality in Korea

Sull Jae Woong
Dept. of Public Health
The Graduate school

Yonsei University

Few studies have examined the relationship between the risk of deaths and
exposure to pesticides in Korea or in other East Asian communities, which
used chlorophenoxy herbicides until recently. The aim of this study was to
evaluate the relation between exposure to pesticides and cancer mortality.

The study design is prospective cohort study with a follow-up period of 15
years(1985-2000). 2,724 male and 3,650 female Kangwha residents, Korean aged
fifty-five or more, as of March 1985, and who received a personal health
interview and completed a health examination survey.

At baseline, the mean (SD) age of study participants in 1985 was 664 for
males and 67.1 for females. During the 15 years follow-up, a total of 1635
males(60.0%) and 1557 females(42.7%) died(T able 2). Among these deaths, 320
in males and 143 in females were attributed to cancer. In males, the total
all-cause mortality was decreased according to the higher frequency of
pesticide use, with a relative risk(RR) of 07, 95% CI 06-08, p for
trend=0.0001 in the highest exposure group. In contrast, the total cancer

mortality in the highest group was RR, 14, 95% CI, 1.1-2.0, p for trend=0.009,
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for digestive organ cancer mortality in the highest group, RR, 1.7, 95% ClI,
1.1-25, p for trend=0.011, for stomach cancer mortality in the highest group,
RR, 19, 95% CI, 1.0-35, p for trend=0.027, for gallbladder cancer mortality in
the highest group, RR, 238, p for trend=0.028, and for genitourinary organ
cancer mortality in the highest group, RR, 438, 95% Cl, 08-233, p for
trend=0.064 were elevated according to the higher frequency of pesticide use.
In females, the total all-cause mortality was decreased according to the higher
frequency of pesticide use, reaching a relative risk(RR) of 0.7, 95% CI 0.5-1.0,
p for trend=0.022 in the highest exposure group. Lung cancer mortality in the
highest group, RR, 43, 95% CI, 08-226, p for trend=0.047 was elevated
according to the higher frequency of pesticide use. Breast cancer mortality in
the highest exposure group was higher than in the non-exposed group(in the
highest group, RR, 6.8, 95% CI, 1.0-454).

This study demonstrates that Korean farmers who used pesticides, especially
males, have a significantly higher total cancer mortality, particularly from
digestive organ cancers, such as, stomach, gallbladder, and liver cancer, and
from genitourinary organ cancer. In females, pesticide exposure resulted in high

breast and lung cancer mortality.

Keywords: cancer mortality, pesticides, TCDD, and farmer.



Tablel. Cancer incidence, according to experience of pedicide exposure

M ales Females
non- non-
Cancer  exposure exposure exposure exposure
obs obs SIR  95%CI obs obs SR 95%Cl
all cancer 73 227 14 12-16 115 31 1.0 0.7-16
stomach 23 72 15 11-20 30 9 13 05-27
lung 15 49 14 10-19 7 5 39 09-103
rectum 2 8 14 05-32 6 - - -
liver 6 21 16 09-26 9 - - -
gallbladder 1 12 51 22-97 5 2 17 0.1-79
colon 2 6 11 03-26 3 2 25 0.1-114
bladder 2 6 13 04-33 1 1 94 03-712
breast - - - - 4 3 2.7 0.3-9.6

* SIR(reference group): non-exposure group
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Table2. Cancer incidence, according to frequency of pegicide exposure in males

low exposure moderate exposure high exposure
Cancer

SIR 95%Cl SIR 95%Cl SR 95%Cl
all cancer 13 09-17 13 10-17 15 12-19
stomach 13 0.7-2.2 14 08-23 18 12-27
colon 23 0.3-80 10 0.0-4.7 04 0.0-3.2
rectum 15 0.1-66 2.2 04-6.6 0.8 00-38
liver 17 05-4.2 11 03-30 19 08-39
gallbladder 1.56 0.0-119 40 04-14.1 82 28-179
lung 09 03-19 17 09-29 15 08-24
bladder - - 0.7 0.0-50 28 06-74

* SIR(reference group): non-exposure group
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Table3. Cancer incidence, according to frequency of pegicide exposure in females

moderate _
low exposure(n=207) high exposure(n=210)
exposure(n=255)
Cancer
SIR 95%ClI SIR 95%ClI SIR 95%ClI
all cancer 08 03-16 14 06-2.7 11 04-23
stomach 09 0.1-3.1 34 09-84
colon - - 48 0.1-36.2 46 0.1-35.1
gallbladder - - 3.2 0.1-24.1 3.2 0.1-239
lung 29 0.1-129 65 0.2-29.3 34 0.1-26.1
breast 20 0.1-156 - - 6.5 0.2-295
cervix - - - - 0.7 0.0-5.2

* SIR(reference group): non-exposure group
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Table4. Cox proportional hazard model analysis of the relative risk of cancer by the
duration of pegicide exposure in females

Relative risk (95% confidence interval)

P for
Cancer low exposure r;xopdoesrj:s high exposure trend
(d<6) (6< d< 15) (d>14)
all cancer 1.0(05-1.9) 1.1(06-2.1) 0.7(0.3-14) 0372
digestive organ 0.6(0.2-1.9) 1.3(0.6-2.9) 0.8(0.3-2.0) 0.840
stomach 0.8(0.2-3.6) 2.0(0.8-5.3) 0.7(0.2-3.1) 0.882
colon - - 2.7(0.3-26.8) 0531
gallbladder - 3.0(0.3-26.9) 19(0.2-17.0) 0435
pancreas 1.7(0.2- 13.8) 16(0.2- 13.6) 1.3(0.2-10.9) 0.718
respiratoty organ 4.0(1.1- 15.3) 34(09-134) 0.990
lung 5.3(1.3-21.2) 2.8(0.6-14.4) 0.891
connective
‘i " 1.2(0.2-9.4) 1.0(0.1-85) 09(0.1-7.3) 0.932
issue,skin
breast 2.6(0.3-23.7) 2.6(0.3-24.7) 2.0(0.2-185) 0446
genitourinary
0.4(0.1-3.0) 04(0.1-2.8) 0.180
organ
cervix - 05(0.1-3.7) 0.272
bladder 12.2(0.6- 253.4) - - 0.796
unspecified sites - 16(0.2- 13.3) 14(0.2-114) 0.691
brain 4.2(0.4-46.2) - 0906
thyroid 16.2(0.1- 1232) 0.204
lymph, hema
oo 4.1(0.4-47.8) 0.589
topoietic tissue
leukemia 6.2(0.3- 111.8) 0.700

* Adjusted variables: age per 5 year, the history of chronic disease, smoking
habits, drinking habits, education status.
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Table5. Cancer mortality, according to experience of pegicide exposure

M ales Females
Cause of exposure(n=1794) exposure(n=674)
death
SMR1(95%Cl) SMR2(95%Cl) SMR1(95%Cl) SMR2(95%Cl)

all cause 0.7(0.7-0.8) 1.1(1.0-1.2) 0.7(0.6-0.9) 0.9(0.7-1.0)
all cancer 14(1.2-16) 1.2(1.0-14) 1.0(0.6- 1.6) 0.8(0.5-1.3)

stomach 16(1.2-2.2) 1.1(08-14) 0.8(0.3-1.9) 0.6(0.2-15)

colon 1.8(0.6-3.9) 32(1.1-7.1) 2.0(0..1-9.0) 29(0.1-13.0)

lung 1.3(1.0-1.8) 1.2(09-1.7) 3.1(0.7-84) 1.1(0.3-3.0)

rectum 23(1.0-46) 28(1.2-54)

liver 1.2(0.7-19) 0.7(04-1.1) 04(0.0-3.0) 0.2(0.0- 1.6)

gallbladder 100+ 19(0.8-3.9) 24(0.1-108) 1.3(0.0-5.8)

pancreas 1.1(04-2.2) 18(0.3-5.5)

breast 3.3(04-115) 4.0(04-13.9)

prostate 100+ 13(0.1-45)

bladder 2.0(06-4.9) 15(0.4-36)

leukaemia 0.6(0.0-2.8) 1.2(0.0-5.6) 2.3(0.1-17.8) 19(0.1-14.7)

renal 100+ 24(0.3-84)

* SMR1(reference group): non-exposure group

* SMR2(reference group): Korean total population(1992)
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Table 6. Cancer mortality, according to frequency of pedicide exposure in males

Cause of death

low exposure group

moderate exposure group

high exposure group

SMR(95%CI)

SMR2(95%Cl)

SMR(95%CI)

SMR2(95%Cl)

SMR(95%CI)

SMR2(95%Cl)

all cause

all cancer
stomach
colon
rectum

liver

gallbladder

pancreas
lung
prostate

bladder

0.9(0.8-10
1.1(0.7-15
13(06-23
18(0.2-65
23(03-8.1

09(02-25

100+

0.8(0.0-36
08(03-18
100+

12(0.0-88

12(11-14
09(06-13
08(04-15
45(05-158
27(03-95

05(0.1-14

07(00-54

10(00-46
08(03-16
14(00-109

09(00-65

08(0.7-09
15(11-19
17(10-27
18(02-64
24(04-71

10(03-24

100+

16(04-44
17(10-28
100+

21(07-95

1.1(10-12
13(10-17
12(07-18
37(04-129
31(05-9.1

06(02-13

18(02-62

21(05-57
16(10-26
13(01-101

15(01-68

07(06-08
14(11-18
17(11-26
1.1(00-52
19(03-57

16(07-29

100+

08(0.1-238
13(08-2.1
100+

35(04-121

09(08-1.1
12(10-16
12(07-18
20(0.1-9.0
25(04-75

08(04-16

28(08-69

10(01-35
12(07-20
1.1(00-87

19(02-67

* SMR1(reference group): non-exposure group
* SMR2(reference group): Korean total population(1992)

+ : more than 100
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Table 7. Cancer mortality, according to frequency of pegicide exposure in females

Cause of low exposure group moderate exposure group high exposure group

death SMR(95%CI) SMR2(95%Cl) SMR(95%CI) SMR2(95%Cl) SMR(95%CI) SMR2(95%Cl)

all cause 09(0.7-1.2 09(0.7-1.2 09(06-11 09(0.7-1.2 0.7(05-1.0 0.7(05-10

all cancer 12(05-23 09(04-19 08(0.3-17 07(03-15 1.1(04-22 09(04-09
stomach 1.1(0.1-37 09(0.1-3.0 09(0.1-3.1 07(0.1-2.6 04(0.1-2.7 03(00-23
colon - - 52(0.2-235 96(0.2-345 - -
liver 1.1(0.0-87 0.7(00-5.3 - - - -
gallbladder - - 33(0.1-254 17(0.1-13.1 37(0.1-285 21(0.1-15.8
pancreas 3.2(0.1-143 42(0.1-188 - - 3.1(0.1-138 40(0.1-179
lung 20(0.1-153 0.7(00-55 33(0.1-14.8 12(00-54 38(0.1-17.3 15(0.1-65
breast 3.7(0.1-28.3 44(0.1-337 - - 6.0(02-273 8.1(0.3-36.6
leukemia - - 6.2(0.2-47.0 5.1(0.1-38.7 - -

* SMR1(reference group): non-exposure group
* SMR2(reference group): Korean total population(1992)
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Table8. Cox proportional hazard model analysis of the relative risk of cancer by the
duration of pegicide exposure in females

Relative risk (95% confidence interval)
low

no moderate high P for
Cause of death
exposure exposure exposure exposure trend
(d<6) (6= d<15) (d= 15)
all cause 1 0.8(0.6-1.0) 1.0(08-13) 0.8(0.6-1.1) 0.108
all cancer 1 1.0(05-19) 1.2(06-22) 08(04-16) 0646
digestive organ 1 0.7(0.3-19) 1.0(04-24) 0.8(04-19) 0.696
stomach 1 0.7(0.2-2.7) 1.0(03-3.2) 0.6(0.1-2.3) 0440
colon 1 45(0.7-28.2) 0.135
gallbladder 1 - 3.0(0.3-28.1) 18(0.2-16.8) 0.454
pancreas 1 1.8(0.2-15.0) 3.9(0.8-20.0) 15(0.2-13.0) 0.375
respiratoty organ 1 4.3(0.9-21.9) 5.6(1.3-23.8) - 0672
lung 1 4.3(0.9-21.9) 56(1.3-23.8) - 0672
connective
i i 1 1.7(0.2-145) 19(0.2-16.3) 1.3(0.2-11.0) 0.707
tissue,skin
breast 1 3.1(0.3-31.2) 4.0(0.4-39.8) 25(0.3-25.1) 0.342

* Adjusted variables: age per 5 year, the history of chronic disease, smoking
habits, drinking habits, education status.
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