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(Pesticide Exposure and Cancer Epidemiology)
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WYy, T E, AR F, ARG, A3, s DA Fol A B 1. % F=27}
Azt Al oAGA ¢ FAE FIAZIEA N & 1AL ofF FES HHA YA Foy HFASA
IE2E L, g4NsE, Y5 Fol stsd 2 AHEEA AdFHT U9 (Zahm et al
1997). ZALATL (JARC)NAME FHENA £ ZZ4HQ “d5A9 A Z2"E Group
2A (probably carcinogenic to humans)Z ®F3Ha} 2t} (IARC. 1991). o7]olA = 5ol 23
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¥ 1. Summary of evidence linking pesticides to cancer

* Cancers frequently associated with pesticide exposures

Non-Hodgkin's lymphoma, Leukemia, Multiple Myeloma, Soft-tissue sarcoma, Prostate,

Pancreas, Lung, Qvary
» Cancers less frequently associated with pesticide exposures

Breast, Testis, Hodgkin's disease, Liver, Kidney, Rectum, Brain and neurologic system,

Stomach, Endometrium
(Source: Alavanja et al., Annu Rev Public Health 2004)

2. A= 59 A7 AT (Agricultural Health Study)

1) Agricultural Health Study?] 7}&

ool Al Fdap st digh Ayt BAF SR AAd 2L 19709l FRE vl S HYAT
27 NEE GAEGE ATE FEA, B8 ALY Eol Dakotas® TexasE v v %9 5&
& ol A 2 AYgurd A4 Jegd A& #FsEAM R Eolth (Blair and Thomas, 1979). E&
FUEY MA AlgEoly A FLYEL YutFvERg ¢ vt IR g He= 238 ¥
e S X w& BA BAE ZA HAG olF & AY FUH 5
T AFE0] 1980ddio] Bol AAENeH, EF o4 A
FAck olgjd BHEo] Ask =W 1993 129 A
Agricultural Health Study)7} AZEIlt} (Alavanja et al,. 1996).
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@@ F4  (National Cancer Institute)® FAlo=Z 1] (National Institute of
Environmental Health Sciences), 7% (Environmental Protection Agency), AFgetA B¢
9 (National Institute of Occupational Safety and Health) §°] #d3ln e d&se 717 &
TR AFH 9 ZIE AFolth, AF FAQxE wZd 2701F (lowa9t North Carolina)?l &
oF A¥ 2} (pesticide applicators) 57,3119 3 1 #]$-=} 32, 347"3 %‘ '75»“ 89,658W 02 1993dx
B 1997d7HA 23 EE FEFa3 o of 5dnit o 2o A
o olRE F AY AA wof AXAY o 80%E EFEE = 7}9’@1 ojt}y, XAl=
Eol AAFE FA7] s A71HQA &L FE W TE FHo dF AMG HERAE 2]
719402 AAsg R, B AAS Aol E ¢ £ HEAE $HE B Fr zARECL
19983 %€l HAE 27] ZAolA & buccal celld F33 BETH 2524 ELslnz & 9l
ok 2005%FE 37] 2AME *‘Alili qed 20129744 TFH FAHxRAE *‘A]g} o ol t},
2002 A7) o] fv_izoﬂ}ﬂ 4,132 & B (AHAY 1,121, A 364, fd¢ 518,
WA G 458, BE2UYZFE 176, WHEY 176 F) HASAT. AwE oz o] EJ_EEQI % At
FEoU GUPELS dNFFERG o Fgon, I o{FERZE o] ZXE F2 Fd L &
g, 283 ddHoz g SAY g% 5oz Hdeobsta Qtth (Blair et al,, 2005). 2wt sz}
7b 9u] QA dojA7] AHQl o] AFY ZRbV|de AT E i 54
=, 3% Z29 357 2 AAA 2E, A3E A@ETHY dBA
(high pesticide exposure event)d] gt HFHE 2L AA W
AEUES g A A7 I 2
(http://www.aghealth.org)olAl @& F Ut o] dF9 AHAL T ES YwtHEA A
g AT UHEH oFES F A Wta due Ao F
A E3 AHEHE 5579 F9 AREY 2F RAY A9 ®lxstn 4oy FAEF
t}c A (Blair et al,, 2002), & AHE 713t R Aol i@ HRIL ¢ ¢
&

£

N

ot
=2,

453 = < Agxg
ZtE o= A (Hoppin et al, 2002), %olelo] £29 F A= FaBAHJAAE] wXo g A3t
Ao AT Ao & JFL& FA Y=t (Coble et al, 2002) 52 ZAE 28 F I3
t}h olgig HEHN AFHAAEL o] IZE AZE ZAZ Y Z29 A4 uig BEAYE

Bry 27 JA AA & F de 7ivo] H1 Q.
Agricultural Health StudyolA ol digt 277t A& Bag AL 93 A S0 71 gL
BYES Bolx e HANGH v Z29o FUA ot} (Alavanja et al, 2003). o] ATl A
Z A2 Al45 = methly bromide7} A A Fold Aol Q= Aoz By g o
oz gt 47019 NE 5 (metolachlor, pendimethalin, chlorpyrifos diazinon)E%9 o
BAio] B3 HATH (Alavanja et al, 2004). ¥H IZIZE vj+AES hFo 2 3 Fuh AT
T foe AL B T4 HAE 5 AT (Engel et al., 2004). @A= dFAZLH FF
Zzole] e o] AF Folu, chlorpyrifos F%o] AU, 28] aldicarb FoFo] WiH
d At (Lee et al, 2005a). E¥rdoz uAYY F2 oj8AHAL Fdo=z ez g3
% Jo] wLFE 2ol ATE F Jvke HE Bug o] w7t o & # Ao, F
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g E woka o EATGe ‘E:r"t 20049 alachlor §%& S¢2 BuE7] AFA3AT (Lee
et al., 2004a). ©]% atrazine (Rusiecki et al.,, 2004), chlorpyrifos (Lee et al., 2004b),
glyphosate (De Roos et al.,, 2005), carbofuran (Bonner et al.,, 2005), pendimethalin (Hou et
al., in print) 59 /NE FA4EH &4 TAFHe AAMo] B3 HA 2 2]l metalochlor, 2,4-D
T 2 Y AE w350 dig £4o] JPHn glon, =] FHe dF FA5 dsjre 3-4
W Fo Ho B o 85 i gA FARAE AAF A Ao, o7]oAE chlorpyrifos$}
alachlor oo B1g ATE F3 Agricultural Health Studyold el Z @& 3hers] d3staz &
o

2) Chlorpyrifos |3

Chlorpyrifost ("% %: Dusban) AAIZLE 713 Bol AHEE I e F710A AFA9 st
24, dA FevedM s el Fol ol AMEEI Ao (FHFAFE, 2005). 9FAAE
chlorpyrifos®] &% % dlA}abEo] (3,5,6-trichloro-2-pyridinol) R &9 WIS RE
A2 P E25 3 Jon, fevstdar FAEY AF F¢ FAA MR Bol FEH
T 5459 uEA 21 et (FEsAEEFZ A Y, 2004). Chlorpyrifos ¥k wehA o
Hald AgAdE ZFdso] =do] Jdovt, d97)F 2 Ais 715 Ast 7o A=A Lo B2
3 H3n 9o}, webA Agricultural Health StudyWolA o] FoF A ¥ Fuig9 ¢ 24 P&
A B9ttt (Lee et al, 2004b).

ATHIAELS 54,3838 FF H¥ASo|n 20019 12974 FH4E A45E ANEE ¥
Z2 Ao viustgich o] FoF T2 LAY FAHE AHry] A NE FUEEEE
dojA HEELS F3] o2 37}A chlorpyrifos 5% Z2 X ¥ S /\}‘9“3]-%\‘5} 1) chlorpyrifos %
Z2 {5 (ever/never). oA HEEFY FUAEARE E- ¥TFE AMEAd. 2) F
chlorpyrifos ¢ £2 4. o] AHE HEEFY chlorpyrifos 5 A A9 AHS A8 §
3A Aot 3) F chlorpyrifos % £& H$, o] AEE F chlorpyrifos ¢ 459 5
2 A (intensity)& ¥3td ATt 5% £2 AE= Agricultural Health StudyulolA] 7)€
ZREZ AFE AR (Dosemeci et al,, 2002). A5 Ab&o] B0l FEEL 5 24X W
A, B3 &8 AR L FF, 5F T 4, 54 24X 714 FE A% Foln o|Fd ot A
A 7MEAE Assta £4E T3l AEsgo. #Fnz2 $%9 22t WHE &9 AF
AR, Fq FAR, )2 FABY FHY /12 59 BFHA FRIZ VY )P sty ¥
F R 71, ada v A3A HYEE el A AAF FrE e Aoz wAHogY
(28 D. BAZA < Dosemeci ol ML o] A7t HES T3 €& F & M dAde
FAZZAEEAN FEA don, HZ AW F F4 OAKIE FE49 HIE T o] AT
Elgdol B3 HATh (Coble et al, 2005). o] 7= A7 HE Auct $9& didez & o
To]l A9+ Agricultural Health Study®t A9 w3 HEFIFL AMLsH 0, 3¢ E£32(24-D,
MCPA) x¥e] AWg 8 + UAJd. A= Agricultural Health StudywelAl 2,4-D¢}

4

_67_



CHEto e olatsl RI47XH F=HE&0E

chlorpyrifos 4XA5E t4o2 & BZE ZAL vF 7389 AAnAATAdA AA
Foll At

#H% outcomelZE first primary incidence cancerd-g E#AZA OB FI51E  secondary
primary incidence cancer® XEA|A z}olrt Ud=Ax Hu Bt 28 BAM A (Poisson and

M T
logistic regression) & FXEY FA F2= 54 547 £ AL B A2 5452 A
Al 2o ¥ U FL AHAA 7 AR dF4E FE #79 surrogateEA FAlsts WA g
etk e dEFHES vd sdne E4u A (multiple comparison)d] A ZF 44
AF A9, FE FTF 5) FHENE T A, F-uS @A, AR d84 5L FUdste

L Live in rural area (ever, duration) ,

v

‘ Occupation as farmer (ever, duration) |

v

| Type of Crop Raised (duration, acres) l

v

l Application of Any Pesticide (ever, duration) l

v

L Application of Specific Chemical (ever, duration, frequency) |

v

L Modifiers of Pesticide Exposure (linked to specific chemicals) |

v

Integrated Exposure Metrics
(Integrate Chemical specific information and exposure
mog:lifier_s)

1% 1. Evolution of exposure measures to assess occupational pesticide exposure
(Source: Alavanja et al., Annu Rev Public Health 2004)

AFdgAE F2 W P4 (97952 504 ols7t 60%H 2 7Y wel AgEte FHE
2% 2,4 D, glyphosate, atrazine, chlorpyrifosZolth. A9 o g = Jowadlr 65%, North
Carolinao] A ¢k 35% AFstal A ow v FARS} 54%, vl EFA7t 30%E AAstn AUt ¢
A A WA chlorpyrifos F2 Wet ZF g3 #HEHE HHE A HA SENEL
chlorpyrifos &¢F 2273 H|ZZF3b Aol7} glley HYE vEI AAY, F e
o] EZ7A Frlstith thF GAR wgo]l F chlorpyrifos ¥ 2 U5 (FHA £ 9
), 283 F chlorpyrifos 5% F& HF (A4 2 459 FA8 F-u3 SAE de A
S FABUT (& 2). o Ae FA 4™, 2AFH EA, A9E=2 FAAZSY dB
AReg ou] AT FRAAT ME AP=ET chlorpyrifos ¥4 o2 A

Byt B¢ $

AE (FA, MY, 4, A T FAd F=2d o d4¥=7F ¢ Z/1sidg. webA
chlorpyrifos & AFE3 #Hgael BEAE Busldn T3 gt Foko] te 3EAE
I AzAg T 5 ddkn ALsiAh
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# 2. Rate ratios for selected cancers by lifetime exposure—days and intensity-weighted

exposure—-days to chlorpyrifos among the Agricultural Health Study applicators, 1993-2001

Lung cancer Rectal cancer Brain cancer

Pesticide

No. of . . No. No.
exposure cases AR 95% ClI of RR 95% ClI of RR 95% CI
cases cases

Lifetime chlorpyrifos exposure-dayst

Nonexpose

g 126 1.0 Referent 41 1.0 Referent 13 1.0 Referent
0.1-8.8 14 0.77 0.41-1.45 10 1.09 0.44-2.68 3 1.22  0.26-5.77
8.9-245 19 163  0.95-2.78 5 0.90 0.31-2.62 2 0.68 0.08-5.46
24.6-56.0 16 1.44  0.77-2.68 4 0.28 0.04-2.09 4 3.18 0.93-10.92
56.1 24 2.18 1.31-3.64 15 3.25 1.60-6.62 6 258  0.73-9.17
Firend 0.002 0.035 0.076
Intensity—weighted chlorpyrifos exposure—dayst
Nonexpose

d 126 1.0 Referent 41 1.0 Referent 13 1.0 Referent
0.1-48.9 16 1.31 0.70-2.43 5 047 0.11-2.03 1 - -
49.0-135.9 11 1.07  0.55-2.09 7 1.18  0.44-3.16 5 . 332 0.98-11.24
136.0-417.

6 18 1.53 0.86-2.73 7 0.73  0.22-2.46 2 1.25 0.26-6.10
417.7 19 1.80  1.00-3.23 10 3.16 1.42-7.03 7 403 1.18-13.79
Flrend 0.036 0.057 0.036

*Rate ratios (RRs) were adjusted for age, sex, alcohol, smoking, education, family history of cancer,
enrolment year, state, and use of the four pesticides whose use is most highly correlated with that of
chlorpyrifos (alachlor, carbofuran, fonofos, trifluralin); CI = confidence interval.

TLifetime exposure-days = years of use x days per year. Cutpoints based on the distribution of all
cancer cases among chlorpyrifos—exposed applicators.

FIntensity-weighted exposure-days = years of use x days per year X intensity index. Cutpoints
based on the distribution of all cancer cases among chlorpyrifos—exposed applicators.

(Source: Lee et al., J] Natl Cancer Inst 2004)
3) Alachlor 9+

Alachlore (B¥9: Lasso) $guatE T8t AAANCZ YA A& e AzAZ
A, @5 FEAYAAA HZY, HAY, Ags T #EA RaFdoen, o ¢ Az AL =
SAEA W FZIE AFA oiFg WZy B Fol FrkE Aol EudE uwh o,
Agricultural Health StudyW %9 AZz}E A alachlor Fokol ozt A WEL 2AEATH (Lee
et al., 2004a). ¥4 A3} all lymphohematopoietic cancers®] WA Eo| alachlor T2 $-9Hg
A7 Qa, nEF2FoA ok 2] F7tE AP=EE AUk o] At BEE o] F alachlor F
oF A2 3JAl (Monsanto company)ollA] A ZAo|e] WHEH olE, F FuTe A3 Z all

lymphohematopoietic cancers?] o] Aol tis]l FAA7|E 34+ (Poole et al, 2005). Altd
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gstztg A F2F olrEolr ojn] URHoZ EES IPFPA FEAEo]olA,
458 99 ANz BAEAHE 2 A LHIAY (Lee et al, 2005b). &
Zzgog, 183 all lymphohematopoietic cancers2 z+ A5 ¢d=z AEAG A3

alachlor Z2 ¢} WdHe] AR/LEL Brt o Fal gez Bustgd (R 3).

¥ 3. Rate ratios for all lymphohematopoietic cancers and leukemia by lifetime
exposure-days and intensity-weighted exposure-days to alachlor among Agricultural Health

Study applicators

All lymphohematopoietic cancers™* Leukemia

No.” RR” 95% CI™ No. RR 95% ClI

Lifetime alachlor exposure—-dayst

Non exp.t 65 - 19 1.0 Referent
0.1-19.9 14 1.0 Referent 6 1.20 0.38, 3.85
20.0-56.0 12 0.67 0.27, 1.66 6 0.93 0.29, 2.97
56.1-116.0 16 1.59 0.70, 3.63 4 1.42 0.44, 4.59
116.1 26 2.04 0.89, 4.65 10 3.63 1.40, 9.40
Trend§ 0.02 0.03
Intensity—weighted alachlor exposure—days9

Non exp.t 65 - 19 1.0 Referent
0.1-101.9 15 1.0 Referent 7 1.27 0.45, 3.56
102.0-253.1 12 0.99 0.40, 2.44 7 1.25 0.39, 4.01
253.2-710.4 18 2.14 0.95, 4.83 3 1.09 0.29, 4.02
710.5 23 2.42 1.00, 5.89 9 3.61 1.28, 10.2
Trend§ 0.03 0.05

*Result from original manuscript: the lowest exposed group as a reference.

**RR, rate ratio adjusted for age, sex, alcohol, smoking, education, family history of cancer,
enrollment year, state of residence and 5 most highly correlated pesticides with alachlor (atrazine,
cyanazine, metolachlor, trifluralin, 2,4-D); CI, confidence interval; No, number of cases.

TLifetime exposure-days; years of use x days per year.

FReference group.

§p-value for trend test.

fintensity—-weighted exposure-days; years of use x days per year X intensity index.

# Including leukemia, multiple myeloma, Non-Hodgkin's lymphoma and Hodgkin's disease.

(Source: Lee et al., Am J Epidemiol 2005)

4) Agricultural Health Study9] 334

Agricultural Health Study= o}& #H# 74dolgies 4x] && FH7|7HE (20029 129 31¢
A 21 oy Y 2 7FRo AYH 39l IFE AFEAN GLAE, AAHF o AR 2 2
AR ZHAYUFE Y3 ARE Z3 ks Aol Yk FF £ du Fobd Ui 2 ety

AbdEol o] d1E Tl #wHF Ao yjdiEln vk Agricultural Health Study® ¥ oFo] ot
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AAATE e, 1) Y FIE JFez 7+ & LA g FAF (chemical specific
approach), 2) 74 ¢& 7|E22 F4E EFT APAAEY @ FA}l (organ site specific
approach), 281 3) /I8 F% ZA5F 71He @ AT (mechanistic approach)§ 37HA A
o WAL FHsta ok A WA F owlA FIHAL HZ 23 $8E g fn o six
MzE AFEc] B1 HAUY oAE 7 dFES T4 ddd 983 AA4E AL A HA
o] 471 g ATE EMst Y Aot HZ €9 A

qME, thg GAe AT FILFo2A Q8 ARESL I
v} it} (Bonner and Alavanja, 2005). o]&3F 54

% = U_g-
34 A7 $PueA JuEe
02 32T 4 U ALZ AZAAn §F FFAT U@ @ &

Hoz &
€ I = Ydda B8

o o a2
2o e

3. 54Ud B4 427 4TS
1) Nebraska ## dizF 47

Nebraskaoll 4] 1988 =8 1993d=e] ¢t A= 2 HF Yo did A9 F7 &z =22
A7t AAEAT Ago] FUENdA guFvisuy s9Udts Aoz <A 212, N-nitroso
compounds (NOC)& F &% L¢EDY dtvolty, ¢H IR FHEC] nitrite}t 2FE F A&
amine && amide groupg Z3 o] FAHOEZ NOCE #HEold + John g#ia Yo}, watA
“NOCE A3 7153 9 (nitrosatable pesticide)’9] Z29} 99} T & 2lx¢t A3l Aol
A Aozt 712 & BAs A st (Lee et al, 2004c). AT tdAE AL &2 1709, 2
= #x 1379, zglm oFF 5029olglen, ¥ FASe IHetH EA
nitrosatable ¥ & @@t 2y B A3 nitrosatable2 #F 8 543 E s F 5
OF AREE R AMETIZH A 2 A xde] RAAYE HAY 5 U} (FE 4). =T NOC 5 7
A 282% g HF Y Al dE 7 AFAME T T JAS (Lee et al, 2005¢).
£ NOC 7ol BETH plausibilityg i Aoy HF ZAode oz thgdo] (A3

=
SRR
=
=2

o

LEENER

=

FoF/, AA=Z F%o] NOCE A#=H+e AE, Z2gd §) A&sdctn dddi, &

Tl e dF FE0] (metribuzin, paraquat, bufencarb, chlorpyrifos, coumaphos)

NA glioma TATH % ABEE 7HEY 28y o] AFE proxy WA B%

Eo] olgdA 53] #AsA Ueldte @do] Aok FF A FHF HrHE n8F ZIE
o

AFE F34 NOC 53} o w4stel neh 2@ BANE 492

B

-

g
tjo
PV
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E 4. Qdds ratios (ORs) and 95% confidence intervals (Cls) for stomach and esophageal
cancer by number of nitrosatable pesticides used and years of nitrosatable pesticides used

among adult farmers

Cases Controls OR" 95% ClI P value for
trend
Total number of nitrosatable pesticides uset

Stomach

Non-farmers 59 184 1.0 Reft

0 52 122 0.9 0.5-1.4

1-3 21 38 1.2 0.6-2.2

4 15 61 0.7 0.3-1.3 0.436
Esophagus

Non-farmers 62 184 1.0 Reft

0 33 122 0.8 0.5-1.4

1-3 6 38 0.5 0.2-1.2

4 17 61 0.7 0.4-14 0.206
Total year of nitrosatable pesticides use§
Stomach

Non-farmers 59 184 1.0 Reft

0 70 159 0.9 0.6-1.4

20 9 35 0.7 0.3-1.7

20 9 27 0.8 0.3-1.8 0.414
Esophagus

Non-farmers 62 184 1.0 Reft

0 42 159 0.8 0.5-1.3

20 5 35 0.4 0.2-1.1

20 9 27 0.8 0.4-1.9 0.203

*Qdds ratio adjusted for age and gender

tReference category: non—farmers

¥Sum of total number of nitrosatable pesticides used
§From first to last year of nitrosatable pesticides used
(Source: Lee et al., Occup Environ Med 2004)

2) Non-Hodgkin's Lymphoma #8x tiz& 9+

%3 weEo s gof AFHAR dAAA Y 2HE 4
non~Hodgkin's lymphoma (NHL)E 2 A 9t} v|= FX 2 de] 37] FolAM (lowa, Minnesota,
Nebraska) 1980-1986%1 Afojol NHLo| i@t 2z dlz7 A4/ 2oz AANFHAY. F
89799 NHL #xte} 235799 o2& ddes AH deis T3 v T2 1 2W B¥
AAEE ZAIEATH o] AFE ASHEH Fotie PSS A=
ATF2A 1 B ME % F2 FY I25E NHLHO A¥E=Es} o
ojsgity, B AFate o] AF ARA & A g FF-AW o] 45 2E, £ F%o] NHL& 2
BANE Aoz AAdA & g A e, dA 5 993 &o] A T HAS ) NHL
B A= ofgA detd Aolve M AANE A YT (Lee et al, 2004d). o] AT
oA Fu2e A& A4 2AAE NHL LA %4zt 24" AFEE (OR=0.6 95% CI=0.3-1.4) &

=
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FLoxE Bpsta, A gx7t Hde ZE2EHJYL g vHATE B 238 F71E APEE
YERITHE Zolth (& 5). weba HAE 2 Afgo] oo F2 YL wie NHLY) digh 3¢
Ad=7t B FrtedE 288 U3t

X 5. Risks of NHL among farmers exposed to individual pesticidesl by asthma history

1At least five cases handled individual pesticides were included in this analysis.

Non-asthmatics Asthmatics
Case
OR®  95% Cl  Cases OR 95% Cl
] Controls Controls
Non-farmers 259 684 1.0 Ref® 9 37 0.6 0.3-1.4
Insecticides
Aldrin 66 148 1.0 0.7-1.5 10 11 2.1 0.9-5.1
Carbary! 42 77 1.4 0.9-2.0 6 6 2.4 0.8-7.6
Carbofuran 5 117 1.2 0.8-1.7 6 8 1.9 0.7-5.6
Chlordane 67 108 1.5 1.1-2.2 9 8 2.7 1.0-7.2
DOT 158 313 1.2 0.9-1.5 i1 24 1.2 0.6-2.4
Diazinon 58 98 1.6 1.1-2.3 7 g 1.9 0.7-5.3
Dieldrin 30 63 1.2 0.7-1.9 5 3 42 0.98-18.2
Flysprary 189 442 0.9 0.7-1.1 14 27 1.1 0.6-2.2
Fonofos 41 69 1.6 1.0-2.4 8 6 3.7 1.3-10.9
Heptachlor 44 84 1.3 0.9-2.0 6 6 2.6 0.8-8.4
Lindane 84 146 1.3 0.97-1.8 1 11 2.4 1.0-5.7
Malathion 89 141 1.5 1.1-2.1 7 9 1.9 0.7-5.1

20R, odds ratio adjusted for age, vital status and state.
3Ref, reference category was non-farmers without asthma (259 cases, 684controls).
(Source: Lee et al., Int J Cancer 2004)

@9 oleld Mg A%E AuHoz FTo] (1998-20009) ©IF 47 AelN (lowa, LA,
Seatile, Detroit) 448 NHL &3 tl=Z Q7oA thal @zt sigith 97 29 o]
443 ¥ Z29 o NHLO| 9@ 99E7 37he0s 712 238 298 + dlen, 349
et 4TSS 5 AU A9 S ARce B8 49 NHLY U4 AYES} 6% A
27 298 92 & AT (Lee et al, 2006d), o4& Atd AHSL 2F o2 BABAES
& dgoz @ BA 488 97E Fi) 1 /1AL FRAUE F4 A7) Way Ao wud

o

2 oY qobH A7geld AYH Fok F3h ¢ WA F¢ VYL Roln At
tAe 492 & Atk e 97 Agel BaH HetBARA ¥Y 2 AW BFNN F
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A FSATe EF2 Agricultural Health Studyolx ¢t o] o8& ¥k &%
A gy ool AAe oW QgL FeA dHEE Aol ME Feke WA
A% FA=o] Z 5 FA0) tid olsE Hele AL fElAlgd FAA FEoVIE st &
2 FgAA FE =
Wxstn o], oAl AAY gle Z2AE B3| “3 o ol =2
AY &2 gz 7NN AL o2 FHdz e7en AE FHFeR

o3 Z&5Ath (Lee et al., 2005e).

it

o £ AT dFeE A
ZFasle @Al o AFAAE F2 AYH 2T 231 & REAYeH FFds &4 =2
2o s Fokdl dig F2H 2 HE & F Jv Pl ZEEI ok D Agricultural
Health StudyolAE 70! AF Ao th§ geographic information systemsE %8| ¥ote 87
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