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Text S1: String research keywords

The search keywords were “pesticid* OR fungicid* OR insceticid* OR herbicid*”;
“agricultural exposure* OR "agricultural health" OR agricultural work* OR vineyard*”;
“occupational diseases OR occupational exposure OR occupational medicine OR occupa-
tional risk OR (industry AND mortality) OR occupational group* OR work-related OR
working environment”; “cohort OR "case study" OR "cross sectional" .
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Figure S1. Funnel plot on association between active ingredient and cancer for the evaluation of the
publication bias.
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Figure S2. Funnel plot on association between lifetime exposure days and cancer for the evaluation of

the publication bias.
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Figure S3. Funnel plot on association between Intensity-weighted exposure days and cancer for the

evaluation of the publication bias.
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Table S1. 71 Articles included in the meta-analysis with additional data extracted.

Health Health out- | Study
ea
Publica- | Study de- - loca- Study | Stud -
Authors Title ‘u tea " ) Y| outcome come as (?ca Crop type u ¥ " .y poptt Active substances
tion year sign tvoe sessment tion period | lation (N)
P type (coun
try)
50 active ingredients analyzed:
Herbicides: Alachlor, Atrazine, Butylate,
Chlorimuron-ethyl, Cyanazine, Dicamba,
2,4-D, EPTC, Glyphosate, Imazethypyr,
Metolachlor, Metribuzin, Paraquat, Pendi-
methalin, Petroleum oil as herbicide, 2,4,5-
55,332 male . .
Use of agricultural Hicid T, 2,4,5-TP, Trifluralin
agr ra ap-
5 Ot, gdlcu 1(1:1 pl?s 1tc1 e( p. Insecticides: Aldicarb, Aldrin, Carbofuran,
ici n icators (pri-
. peshades a ) Population- prcators ip Carbaryl, Chlordane, Chlorpyrifos, Cou-
Alavanja | prostate cancer risk Cohort 1993- vate and i . o
] . 2003 Cancer based cancer | USA ND . maphos, Dichlorvos, Diazinon, Dieldrin,
etal. [69] | in the Agricultural (AHS) L 1999 | commercial) )
registries o DDT, Fonofos, Heptachlor, Lindane, Mala-
Health Study co- (556 incident X . .
thion, Parathion, Permethrin (for crops),
hort prostate can- . )
) Permethrin (for animals), Phorate, Terbu-
T
cers fos, Toxaphene, Trichlorofon
Fungicides: Benomyl, Captan, Chlorothalo-
nil, Maneb/macozeb, Metalaxyl, Ziram
Fumigants: Aluminum phosphide, Ethy-
lene dibromide, Carbon tetrachloride/car-
bon disulfide, Methyl bromide
57,284 pesti-
cide applica- | Herbicides: Benzoic acid (Dicamba), Chlo-
Pesticides and lung P lati tors and roacetanilide (Metolachlor), Dinitroaniline
opulation-
Alavanja cancer risk in the Cohort P 1993- 32,333 (Pendimethalin)
. 2004 Cancer based cancer | USA ND o
etal. [70] | Agricultural Health (AHS) st 2001 spouses of Insecticides: Carbamate (Carbofuran),
registries
Study cohort J farmer appli- | Phosphorothioate (Chlorpyrifos, Diazinon),
cators Chlorinated organic (Dieldrin)
(240 lung
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cancer cases
in apllicators

and 60 in
spouses)
26 active substances:
Insecticides: Carbamate (Aldicarb, Carba-
ryl, Carbofuran), Organochlorine (Aldrin,
Chlordane, DDT, Dieldrin, Heptachlor,
Non-Hodgkin . Lindane, Toxaphene), OganoPhosphate
. . 54,306 pesti- (Chlorpyrifos, Coumaphos, Dichlorvos,
Lymphoma risk Cancer regis- . . s . .
. o o cide applica- | Diazinon, Fonofos, Malathion, Parathion,
. and insecticide, try files in . )
Alavanja o Cohort 1993- tors Phorate, Terbufos), Pyrethroid (Permethrin
fungicide and fu- 2014 Cancer Iowa and USA ND o )
etal. [71] . . (AHS) 2011 | (523 incident crops and animals)
migant use in the North Caro- . . .
Agricultural Health i Non-hodgkin | Fungicides: Acylalanine (Metalaxyl), Car-
ricultural Hea ina
& Stud lymphomas) | bamate (Benomyl), Dithiocarbamate (Ma-
u
y neb/macozeb), Phthalimide (Captan), Poly-
chlorinated aromatic thalonitrile (Chloro-
thalonil)
Fumigants: Methyl halide (Methyl bro-
mide)
48 active ingredients:
Herbicides: Benzoic (Dicamba), Chloroa-
cetanilide (Alachlor, Metolachlor), Dini-
82,503 parti- | troaniline (Pendimethalin, Trifluralin), Imi-
ipant: dazoli I th , Ph 2,4-D,
Agricultural pesti- Population- ctpants . azolinone (Imaze ypyr? . enoxy (
) (52,721 pesti- | 2,4,5-T, 2,4,5-TP), Phosphinic (Glyphosate),
cide use and pan- based cancer . ] . o
. ) ] o cide applica- | Thiocarbamate (Butylate, EPTC), Triazine
Andreotti | creatic cancer risk Cohort registries of 1993- K . . .
: . 2009 Cancer USA ND tors and (Atrazine, Cyanazine, Metribuzin), Urea
etal. [72] | in the Agricultural (AHS) Iowa and 2004 ) .
29,782 (Chlorimuron-ethyl), other herbicides (Pa-
Health Study co- North Caro- .
. spouses) raquat, Petroleum oil)
hort lina

(93 incident
cancer cases)

Insecticides: Carbamate (Carbaryl, Carbo-
furan), Organochlorine (Aldrin, Chlordane,
DDT, Lindane, Heptachlor, Toxaphene),
Oganophosphate (Chlorpyrifos, Couma-
phos, Dichlorvos, Diazinon, Fonofos,
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Malathion, Parathion, Phorate, Terbufos,

Trichlorofon), Pyrethroid (Permethrin
crops and animals)

Fungicides: Benomyl, Captan, Chlorothalo-
nil, Maneb/macozeb, Metalaxyl, Ziram

Fumigants: Aluminum phosphide, Ethy-
lene dibromide, Carbon tetrachloride,

Methyl bromide

54,251 pesti-

d lica-
Glyphosate use Cancer regis- ade tapp ea
ors
. and cancer inci- try files in Glyphosate and 2,4-D, Alachlor, Atrazine,
Andreotti . . Cohort 1993- (44,932 re- . . . .
tal. [73] dence in the Agri- 2018 (AHS) Cancer JTowa and USA ND 2013 ted usi Metolachlor, Trifluralin, Lindane, DDT, Di-
etal. T n
cultural Health North Caro- ported using azinon, Terbufos, Permethrin
. Glyphosate)
Study lina o
(5,779 inci-
dent cancers)
37 active substances:
Herbicides: Anilides/anilines (Alachlor,
Metolachlor, Pendimethalin, Trifluralin),
Benzoic (Dicamba), Imidazolinone (Ima-
zethypyr), Phenoxy (2,4-D, 2,4,5-T), Phos-
phinic (Glyphosate), Thiocarbamate (Buty-
. . . late, EPTC), Triazine/triazinone (Atrazine,
Occupational pesti- . 55,873 pesti- K ] . .
. . Cancer regis- . . Cyanazine, Metribuzin), Urea (Chlorimu-
cide use and risk of . cide applica- .
. . try files in ron ethyl), others (Paraquat, Petroleum oil)
Andreotti renal cell carci- Cohort 1993- tors 7
. . 2020 Cancer Towa and USA ND o Insecticides: Carbamate (Carbaryl, Carbo-
etal [16] | noma in the Agri- (AHS) 2015 | (308 incident ) )
North Caro- furan), Organochlorines (Aldrin, Chlor-
cultural Health . renal cell car- .
lina dane, DDT, Heptachlor, Lindane, Toxa-

Study

cinomas)

phene), Oganophosphate (Chlorpyrifos,
Diazinon, Dichlorvos, Fonofos, Mala-
thion, Phorate, Terbufos), Pyrethroid (Per-
methrin crops and animals)
Fungicides: Captan, Chlorothalonil, Meta-
laxyl

Fumigant: Methyl bromide
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1,516 prostate
cancers (113
farmers) and

Assessment made for 290 different chemi-

Prostate cancer risk Britisch C. 45 animal 4,994 controls | cal agents, including 180 pesticides (see Ta-
ritisch Co-
Band et al. and exposure to 2011 Case-con- C lumbia C Ca- and crop 1983- | (316 farmers) ble II for the list of active ingredients):
ancer umbia Can-
[74] pesticides in British trol study Reegist nada | commodi- 1990 | (all other can- | 68 insecticides, 39 fungicides, 53 herbicides
cer Reegistr
Columbia farmers BIsty ties cer sites ex- 50 others (fumigants, rodenticides, and
cept lung and plant growth regulators)
unknown
primary site)
53,588 pesti-
cide applica-
t
Methyl bromide Cancer regis- 7 8215
’ re- .
exposure and can- try files in . Methyl bromide and Metalaxyl, Ethylene
Barry et al. o . Cohort 1993- | ported using . . .
cer risk in the Agri- 2012 Cancer Towa and USA ND dibromide, Carbaryl, Aldicarb,
[75] (AHS) 2007 | Methyl bro-
cultural Health North Caro- ide) Maneb/mancozeb
mide
Study lina .
(2,960 inci-
dent cancer
cases)
Cancer incidence
1 ti- C is-
a?mong m.a e pes.l ance.r regls 23,106 male
Beane cide applicators in try files in .
) Cohort 1993- applicators o
Freeman et | the Agricultural 2005 AHS) Cancer Iowa and USA ND 2002 301 incident Diazinon
nciden
al. [76] Health Study co- ( North Caro- (301 incide
. . cancer cases)
hort exposed to Di- lina
azinon
Population-
Malathion expo- opuiation Only analy- .
o based tumor . 19,717 pesti-
sure and the inci- L sis of Al- . . . . L
Bonner et . Cohort registries of 1993- | cides applica- | Malathion and Carbaryl, Parathion, Diazi-
dence of caancer in 2007 Cancer USA | falfa and ] .
al. [77] ) (AHS) Iowa and 2002 tors using non, Chlordane, Lindane
the Agricultural cotton pro- .
North Caro- . malthion
Health Study ductions

lina
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57,310 pesti-
id lica-
Occupational expo- . cide appiica
Cancer regis- tors
sure to Terbufos try files i Only anal (16,489 re
1y files in nly analy- re-
Bonner et | and the incidence Cohort y . y analy 1993- ! . Terbufos and Carbofuran, Fonofos, Atra-
. 2010 Cancer Iowa and USA | sis of Corn ported using .
al. [78] | of cancer in the Ag- (AHS) ] 2005 zine, 2,4-D, Phorate
. North Caro- production Terbufos)
ricultural Health . !
lina (2,960 inci-
Study
dent cancer
cases)
Herbicides: Benzoic (Dicamba),Dinitroa-
. niline (Pendimethalin), Pyrimidylsul-
Occupational expo- . . .
sure to pesticides Cancer regis- 57,310 pesti- fonylurea (Chlorimuron-ethyl)
P . try files in cide applica- | Insecticides: Carbamate (Carbaryl, Carbo-
Bonner et | and the incidence Cohort 1993- .
. 2017 Cancer Towa and USA ND tors furan), Organochlorine (Chlordane, DDT,
al. [79] of lung cancer in (AHS) 2011 . o
the Aericultural North Caro- (654 incident | Dieldrin, Heptachlor), Oganophosphate
e Agricultura
o ih Stud lina lung cancers) (Chlorpyrifos, Malathion, Parathion)
ea u
y Fungicdes: Dithiocarbamate (Maneb/maco-
zeb)
148,051
d
Agricultural expo- worhen an
. 13 types of men farm
Boulanger sure and risk of Cohort C . F +5 2005 d
ancer regis- | Franc | crops - | owners an
& bladder cancer in 2017 (AGRI- Cancer . & p Arsenic
etal. [62] tries e types of 2009 workers
the AGRIculture CAN) . o
livestock (179 incident
and CANcer cohort
bladder can-
cers)
. 148,044
Lung cancer risk
. women and
and occupational .
. 13 types of men active
exposures in crop Cohort . . .
Boulanger . Cancer regis- | Franc | crops+5 2005- | and retired in
tal. [80] farming: results 2018 (AGRI- Cancer i A ‘ 2013 cult ND
etal. T agr re-
from the AGRIcul- CAN) 168 € l,ype:’ © . lgtm; ut,e_
ture and CANcer ivestoc rela et : activi
(AGRICAN) cohort 168

(897 incident
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cases of lung

cancers)
172 non-
Hodgkin
Pathology re- lymphoma | Insecticides: Organochlorines, Carbamates,
Agricultural pesti- view and cases (65 Organophosphates, Pyrethropids (only
cide use and risk of histology for t(14;18)-posi- family groups no details on active sub-
Chiu et al. t(14;18)-defined 2006 Case-con- Cancer cases from USA ND 1983- | tive and 107 N stances? ' .
[81] subtypes of non- trol study the Nebraska 1986 | t(14;18)-nega- | Herbicides: Phenoxyacetic acids, Triazines,
Hodgkin lym- Lymphoma tive) and Amides, Benzoic acids, Carbamates, Di-
phoma Study Group 1,432 controls | nitroanilines (only family groups no details
and hospitals (no hemato- on active substances)
poietic can-
cers)
47,822 male
ticide ap-
Coumaphos expo- : pes ?Cl ©ap
o Cancer regis- plicators
. sure and incident o
Christen- ) Cohort try files in Only analy- 1993 (3,689 re-
ancer among ma r -
sen et al. ¢ C? . N g ¢ 2010 ono Cancer Towa and USA | sis of Cattle ported using Coumaphos
participants in the (AHS) 2005
[82] , North Caro- farm Coumaphos)
Agricultural Health . -
lina (2,960 inci-
Study (AHS)
dent cancer
cases)
52,656 pesti-
Cancer incidence . cide applica-
Glyphosate Cancer regis- tors (private
amon, -
&P . try files in p Glyphosate and 2,4-D, Alachlor, Atrazine,
De Roos et | exposed pesticide Cohort 1993- | and commer- . .
. . 2005 Cancer Iowa and USA ND . Metolachlor, Trifluralin, Carbaryl, Beno-
al. [83] applicators in the (AHS) 2001 | cial) (52,207 o
. North Caro- myl, Maneb, Paraquat, Diazinon
Agricultural Health lina males and
Study 1,449 fe-
males)
Occupational expo- Population- 23,072 pesti-
Delancey | sure to Metribuzin Cohort based cancer 1993- | cide applica- | Metribuzin and Cyanazine, Chlorimuron
L 2009 Cancer o USA ND . . . .
etal. [84] | and the incidence (AHS) registries of 2004 tors ethyl, Pendimethalin, Butylate, Trifluralin

of cancer in the

Towa and

(8,504
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Agricultural Health North Caro- reported us-
Study lina ing

Metribuzin)

(554 incident

cancer cases)

50 active ingredients:

Herbicides: Alachlor, Atrazine, Butylate,
Chlorimuron-ethyl, Cyanazine, Dicamba,
2,4-D, EPTC, Glyphosate, Imazethypyr,
Metolachlor, Metribuzin, Paraquat, Pendi-
methalin, Petroleum oil, 2,4,5-T, 2,4,5-TP,
Trifluralin

Insecticides: Aldicarb, Aldrin, Carbaryl,

cultural Health
Study

Pesticide use and . .
taneous mela Cancer regis- 24,704 pesti-
C -
. H X . try files in cide applica- | Carbofuran, Chlordane, Chlorpyrifos, Cou-
Dennis et | noma in pesticide Cohort .. .
. . 2010 Cancer Iowa and USA ND tors maphos, DDT, Diazinon, Dichlorvos,
al. [85] applicators in the (AHS) . Lo .
] North Caro- (150 incident Dieldrin, Fonofos, Heptachlor, Lindane,
Agricultural Heath . : . .
Stud lina melanomas) Malathion, Parathion, Permethrin (for
u
y crops), Permethrin (for animals), Phorate,
Terbufos, Toxaphene, Trichlorofon
Fungicides: Benomyl, Captan, Chlorothalo-
nil, Maneb/macozeb, Metalaxyl, Ziram
Fumigants: Aluminum phosphide, Ethy-
lene dibromide, Carbon tetrachloride/car-
bon disulfide, Methyl bromide
47 active ingredients:
30.454 Herbicides: Alachlor, Atrazine, Butylate,
o ! Chlorimuron-ethyl, Cyanazine, Dicamba,
Pesticide use and women
. . . EPTC, Glyphosate, Imazethypyr,
breast cancer risk . (wives of pri- . : .
i Population- . Metolachlor, Metribuzin, Paraquat, Pendi-
Engeletal. | among farmers Cohort 1993- | vate pesticide . . . .
. ; . 2005 Cancer based cancer | USA ND . methalin, Petroleum oil, Trifluralin, 2,4-D,
[86] wives in the Agri- (AHS) . applicators)
registries (309 incident 2,4,5-T, 2,4,5-TP
Insecticides: Aldicarb, Aldrin, Carbaryl,

cases)

breast cancer

Carbofuran, Chlordane, Chlorpyrifos,
Coumaphos, Dichlorvos, Diazinon, Diel-
drin, DDT, Fonofos, Heptachlor, Lindane,




10 of 32

Malathion, Parathion, Permethrin (for
crops), Permethrin (for animals), Phorate,
Terbufos, Toxaphene
Fungicides: Benomyl, Captan,Chlorotha-
lonil, Maneb, Metalaxyl
Fumigants: Ethylene dibromide, Carbon
tetrachloride/carbon disulfide, Methyl bro-
mide

Hypothyroidism
and pesticide use

Endocrine

Self-reported
question-

50 active ingredients:
Herbicides: Benzoic (Dicamba), Chloroa-
cetanilide (Alachlor, Metolachlor), Dini-

troaniline (Pendimethalin, Trifluralin), Imi-
dazolinone (Imazethypyr), Phenoxy (2,4-D,
2,4,5-T, 2,4,5-TP), Phosphinic (Glyphosate),
Thiocarbamate (Butylate, EPTC), Triazine
(Atrazine, Cyanazine, Metribuzin), Urea
(Chlorimuron-ethyl), other herbicides (Pa-
raquat, Petroleum oil)
Insecticides: Carbamate (Aldicarb, Carba-

among male pri- .
GZ?F;;]& vate pesticide ap- 2013 ?:};I(;t disruption Z;E;lnitti: USA ND 12%91%- Z)’}z)ii:;jj: ryl, Carbofuran), Organochlorine (Aldrin,
plicators in the ag- (Thyroid) views for fol- Chlordane, Dieldrin, DDT, Lindane, Hep-
ricultural health low-up tachlor, Toxaphene), Oganophosphate
study (Chlorpyrifos, Coumaphos, Diazinon, Di-
chlorvos, Fonofos, Malathion, Parathion,
Phorate, Terbufos, Trichlorphon),
Pyrethroid (Permethrin crops and animals)
Fungicides: Benomyl, Captan, Chlorothalo-
nil, Maneb/Mancozeb, Metalaxyl, Ziram
Fumigants: Aluminum phosphide, Ethy-
lene dibromide, Carbon disulfide/Carbon
tetrachloride, Methyl bromide
Cancer incidence Cancer regis- Only analy- 48,986 pesti-
Greenburg | among pesticide Cohort o . . 1993- | cide applica-
et al. [88] applicators ex- 2008 (AHS) Cancer try files in USA | sis of Field 2004 tors Captan
. Iowa and corn and
posed to Captan in (4,383
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the Agricultural North Caro- Soybean reported us-
Health Study lina productions ing Captan)
36 pesticides (16 insecticides, 17 herbicides,
2 fungicides, 1 fumigant):
Insecticides: Organochlorine insecticides
(Aldrin, Aldrin/dieldrin combined, Chlor-
dane, DDT, Heptachlor, Lindane), Organo-
Lifetime pesticide phosphate ir'lse'cticides.(Chlorpyrifos, Cou-
use and monoclo- maphos, Diazinon, Dichlorvos, Fonofos,
) thy of Bi it Malathion, Phorate, Terbufos), Carbamate
nal gammopathy o iomonito-
Hofmann & .p Y Cohort . 1993- 1,638 male insecticides (Carbaryl, Carbofuran),
undetermined sig- 2021 Cancer ring (MGUS | USA ND o o .
etal. [89] . . (AHS) 2010 farmers Pyrethroid insecticides (Permethrin)
nificance in a pro- assessment) .
. Herbicides: 2,4-D, 2,4,5-T, Alachlor, Atra-
spective cohort of ) .
zine, Butylate, Chlorimuron ethyl, Cyana-
male farmers . .
zine, Dicamba, EPTC, Glyphosate, Ima-
zethapyr, Metolachlor, Metribuzin, Para-
quat, Pendimethalin, Petroleum oil/distil-
lates, Trifluralin
Fungicides: Captan, Metalaxyl
Fumigants: Methyl bromide
57,311 pesti-
cide applica-
tors and
32,347
spouses of
Pendimethalin ex- Cancer regis- private appli-
d try files i t
Hou et al. POSl.He and cancer Cohort ry e m 1993- cators ) Pendimethalin and Ziram, Dieldrin, Bu-
incidence among 2006 Cancer Iowa and USA ND (9,089 pendi- . . ]
[90] o ] (AHS) 2002 ] tylate, Chlorimuron-ethyl, Metribuzin
pesticide applica- North Caro- methalin-ex-
tors lina posed and
15,285 non-
pendime-
thalin-ex-
posed appli-
cators)
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Occupational expo-

Cancer regis-
tries

485 pancre-
atic cancer

Only the three main categories (i.e., insecti-

Jietal sure to pesticides 2001 Case-con- Cance (cases diag- USA ND 1986- cases and cides, fungicides, and herbicides), without
ancer
[91] and pancreatic can- trol study nosed by tis- 1989 | 2,109 controls | details on active ingredients, were used in
cer sue confir- (general pop- exposure assessment
mation) ulation)
Incidence of solid 22,830 male
tumours among pesticide ap-
ticid lica- licat
pesticide appiica Cancer regis- Only analy- plicators
tors exposed to the s . . (5,120 re- L . . .
try files in sis of live- ] Diazinon and Chlorpyrifos, Dicamba, Diel-
Jonesetal. | organophosphate Cohort 1993- | ported using . . .
. T . 2015 Cancer Jowa and USA stock and drin, Metolachlor, Pendimethalin, Carbofu-
[92] insecticide dia- (AHS) 2011 | Methyl bro-
. ) . North Caro- poultry : ran, Terbufos
zinon in the Agri- . mide)
lina farms .
cultural Health (2,288 inci-
Study: an updated dent solid tu-
analysis mours)
Neurologic symp-
Kamel ot tom.s.in licens~ed Cohort | Neurotoxi- Self—regorted 1993- 18,782 male Insectici.des (Organophosphates, o.rgano-
pesticide applica- 2007 . question- USA ND . chlorines, carbamates, pyrethroids)
al. [93] . . (AHS) city . 1997 applicators .
tors in the Agricul- naire Fumigants
tural Health Study
Cancer incidence . 50,127 pesti-
o Cancer regis- . .
among pesticide trv files in cide applica-
Kang et al. applicators ex- Cohort y 1993- tors Trifluralin and Dicamba, Metolachlor, Ima-
K . 2008 Cancer Towa and USA ND . K K
[94] posed to Trifluralin (AHS) North C 2002 (25,712 re- zethayr, Metribuzin, Cyanazine
r ro-
in the Agricultural © i are ported using
ina
Health Study Trifluralin)
57,311 ti-
Dichlorvos expo- Cancer regis- . pe.s !
L cide applica-
sure and human try files in
Koutros et . Cohort 1993- tors .
cancer risk: Results 2008 Cancer Iowa and USA ND Dichlorvos (DDVP)
al. [95] . (AHS) 2004 (4,613 re-
from the Agricul- North Caro- ted usi
orted usin,
tural Health Study lina P 5
DDVP)
Koutros et Aro.m.atic amine 2009 Cohort Cancer Cance‘r regis— USA ND 1993- 49,39?3 pesti- Imazet}?apyr and Permethrin (crops), Fon-
al. [96] pesticide use and (AHS) try files in 2004 cide ofos, Trichlorfon, Carbofuran, Glyphosate,
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human cancer risk: Iowa and applicators Metolachlor, EPTC, Alachlor, Pendime-
results from the North Caro- (20,646 re- thalin, and Trifluralin
U.S. Agricultural lina ported using
Health Study Imazethapyr)
(2,907 inci-
dent cancer
cases)
18 active substances:
Risk of total and . 54,412 pesti- Insecticides: Organochlorine (Aldrin,
. Cancer regis- . . . . .
aggressive Prostate trv files i cide applica- | Chlordane, DDT, Dieldrin, Lindane, Hep-
ry files in
Koutros et | Cancer and pesti- Cohort C I y d USA ND 1993- tors tachlor, Toxaphene), Oganophosphate
ancer owa an
al. [97] cide use in the Ag- (AHS) North C 2007 (1,962 inci- (Chlorpyrifos, Coumaphos, Dichlorvos,
or aro-
ricultural Health 2013 I dent prostate | Diazinon, Fonofos, Malathion, Parathion,
ina
Study cancers) Phorate, Terbufos)
Herbicides: Triazine (Atrazine, Cyanazine)
36 active ingredients:
Herbicides: 2,4,5-T, 2,4-D, Alachlor, Atra-
zine, Butylate, Chlorimuron-ethyl, Cyana-
, 57,310 pesti- zine, Dicamba, EPTC, Glypk'losaFe, Ima-
. Cancer regis- . . zethypyr, Metolachlor, Metribuzin, Para-
Occupational expo- L cide applica- . . . .
. try files in quat, Pendimethalin, Petroleum oil, Triflu-
Koutros et | sure to pesticides Cohort 1993- tors .
2016 Cancer Iowa and USA ND o ralin
al. [98] | and bladder cancer (AHS) 2011 | (321 incident . ) i
sk North Caro- bladd Insecticides: Aldicarb, Aldrin, Carbaryl,
ris adder can-
lina ) Carbofuran, Chlordane, Chlorpyrifos, Cou-
cers
maphos, Diazinon, DDT, Dichlorvos, Fono-
fos, Heptachlor, Lindane, Malathion, Para-
thion, Permethrin, Phorate, Terbufos, Toxa-
phene
Cancer incidence . 49,980 pesti-
. Cancer regis- ) )
among pesticide . cide applica-
. try files in Only analy- . . .
Lee et al. applicators ex- Cohort . 1993- | tors (1,466 in- Alachlor and Atrazine, Cyanazine,
. 2004 Cancer Towa and USA | sis of Corn . . . .
[99] posed to alachlor in (AHS) i 2000 | cident mali- Metolachlor, Trifluralin, 2,4-D
. North Caro- production
the Agricultural , gnant neo-
ina
Health Study plasms)
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54,383 pesti-
cide applica-
Cancer incidence . tors (52,910
.. Cancer regis-
among pesticide trv files in males and
Lee et al. applicators ex- Cohort y 1993- 1,473 fe- Chlorpyrifos and Alachlor, Carbofuran,
. 2004 Cancer Towa and USA ND . .
[100] posed to Chlorpyri- (AHS) North C 2001 males) Fonofos, Trifluralin
or aro-
fos in the Agricul- , (2,070 inci-
ina
tural Health Study dent mali-
gnant neo-
plasms)
50 active ingredients:
Herbicides: Alachlor, Atrazine, Butylate,
Chlorimuron-ethyl, Cyanazine, Dicamba,
2,4-D, EPTC, Glyphosate, Imazethypyr,
Metolachlor, Metribuzin, Paraquat, Pendi-
methalin, Petroleum oil/distillate, 2,4,5-T,
Populati 56 813 H 2,4,5-TP, Trifluralin
opulation- , esti- .. . .
. P . P . Insecticides: Aldicarb, Aldrin, Carbaryl,
Pesticide use and based cancer cide applica- .
. Carbofuran, Chlordane, Chlorpyrifos, Cou-
Lee et al. colorectal cancer Cohort registries of 1993- tors L .
Lo . 2007 Cancer USA ND L maphos, DDT, Diazinon, Dichlor-
[101] risk in the Agricul- (AHS) Iowa and 2002 | (305 incident o
vos/DDVP, Dieldrin, Fonofos, Heptachlor,
tural Health Study North Caro- colorectal . . . .
; ) Lindane, Malathion, Parathion, Permethrin
ina cancers
(for crops), Permethrin (for animals), Pho-
rate, Terbufos, Toxaphene, Trichlorofon
Fungicides: Benomyl, Captan, Chlorothalo-
nil, Maneb/macozeb, Metalaxyl, Ziram
Fumigants: Aluminum phosphide, Ethy-
lene dibromide, Carbon tetrachloride/car-
bon disulfide, Methyl bromide
13 types of 81,961 men
Lemar- Prostate Callzncer ;isk Cohort . . ; ‘c/;;pst 0 a:':ti\;e'and 11e—
chand et among renc 2016 (AGRI- Cancer ance.r regis- | Franc (Whea - ired in agri- ND
farmers in the AG- tries e and/or Bar- | 2009 culture-re-
al. [102] CAN) . ..
RICAN cohort ley, Vine- lated activi-
yard, Corn, ties
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Potato, Beet, (1496 inci-
Fruits, To- dent prostate
bacco, cancers)
Field-grown
vegetable,
Rape, Sun-
flower,
Peas,
Grenn-
house) +5
types of
livestock
(Cattle,
Poultry,
Pigs,
Horses,
Sheep
and/or
goats)
33,484 male
Use of Acetochlor Cancer regis- pesticide ap- | Acetochlor and Imazethapyr, Dicamba, At-
and cancer inci- try files in plicators razine, EPTC, Cyanazine, Pendimethalin,
Lerro et al. dence in the Agri- 2015 Cohort Cancer lowa and USA ND 1993- (4,026 re- Trifluralin, Flumetsulam, Clopyralid,
[103] cultural Health (AHS) North Caro- 2011 | ported using | Isoxaflutole, Alachlor, Metolachlor, Atra-
Study lina Acetochlor) zine, EPTC, 2,4-D, Butylate, Aldicarb,
(3,234 inci- Chlordane, Chlorpyrifos, Toxaphene
dent cancers)
Only analy- e appice
Dicamba use and Cancer regis- sis of Beef tors
Lerroetal. | <4"¢¢" m?ldence m Cohort try files in cattle, hog, 1993- (26,412 re- Dicamba and Imazethapyr, 2,4-D, Triflu-
the Agricultural 2020 Cancer Towa and USA | and poultry . . . .
[104] Health Study: an (AHS) North Caro- farms, field 2015 | ported using ralin, Atrazine and Cyanazine.
updated analysis lina corn, cotton, charrTba.)
wheat, and (5,779 inci-
dent cancers)
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soybean
productions

Lerro et al.

[105]

Pesticide exposure
and incident thy-
roid cancer among
male pesticide ap-
plicators in Agri-
cultural Health
Study

2021

Cohort
(AHS)

Cancer

Cancer regis-
try files in
Iowa and

North Caro-

lina

USA

Only analy-
sis of Cattle
and hog
farms, Al-
falfa, Field
corn, Soy-
bean and
Tobacco
productions

1993-
2015

53,096 male
pesticide ap-
plicators
(85 incident
thyroid can-
cers)

thalin, Trifluralin), Benzoic (Dicamba), Im-

sate), Thiocarbamate (Butylate, EPTC), Tri-

44 active substances:
Herbicides: Chloroacetanilides (Alachlor,
Metolachlor), Dinitroaniline (Pendime-

idazolinone (Imazethypyr), Phenoxy (2,4-
D, 2,4,5-T, 2,4,5-TP), Phosphinic (Glypho-

azine/triazinone (Atrazine, Cyanazine,
Metribuzin), Urea (Chlorimuron ethyl),
others (Paraquat, Petroleum oil)
Insecticides: Carbamate (Aldicarb, Car-
baryl, Carbofuran), Organochlorines (Al-
drin, Chlordane, DDT, Heptachlor, Lin-
dane, Toxaphene), Oganophosphate
(Chlorpyrifos, Coumaphos, Diazinon, Di-
chlorvos, Fonofos, Malathion, Parathion,
Phorate, Terbufos), Pyrethroid (Perme-
thrin)

Fungicides: Benomyl, Captan, Chlorotha-
lonil, Maneb/Mancozeb, Metalaxyl
Fumigant: Aluminum Phosphide, Methyl
bromide

Lerro et al.

[106]

Occupational pesti-
cide exposure and
subclinical hypo-
thyroidism among
male pesticide ap-
plicators

2018

Cohort
(AHS)

Endocrine
disruption
(Thyroid)

Self-reported
question-
naire and

blood sam-

pling

USA

ND

2010-
2013

619 male ap-
plicators

30 active ingredients:
Herbicides: Benzoic (Dicamba), Chloroa-
cetanilide (Alachlor, Metolachlor), Dini-

troaniline (Pendimethalin, Trifluralin), Imi-
dazolinone (Imazethypyr), Phenoxy (2,4-D,
2,4,5-T), Phosphinic (Glyphosate), Thiocar-
bamate (Butylate, EPTC), Triazine (Atra-
zine, Cyanazine, Metribuzin), Urea (Chlori-
muron-ethyl), other herbicides (Petroleum
distillates)
Insecticides: Carbamate (Carbaryl,
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Carbofuran), Organochlorine (Aldrin,
Chlordane, DDT, Heptachlor), Oganophos-
phate (Chlorpyrifos, Diazinon, Fonofos,
Malathion, Phorate, Terbufos), Pyrethroid
(Permethrin)

Fungicides: Captan, Metalaxyl
Fumigants: Carbon disulfide/Carbon te-
trachloride, Methyl bromide

Cancer incidence
among pesticide

Cancer regis-

57,311 pesti-
cide applica-

try files i Onl ly-
Lynch et applicators ex- Cohort ry fiesm n y analy 1993- tors (20,341 Cyanazine and Metolachlor, EPTC,
. 2006 Cancer Jowa and USA | sis of Corn . .
al. [107] | posed to Cyanazine (AHS) ) 2002 | reported ever Alachlor, Imazethapyr, Trifluralin
i ’ North Caro- production .
in the Agricultural i using Cy-
na
Health Study ' anazine)
19,655 pesti-
id lica-
Cancer incidence . cde appiica
Hicide Cancer regis- tors
among pes
.g P try files in (5,297 re- Butylate and Atrazine, Metribuzin, Chlo-
Lynch et applicators ex- Cohort 1993- . . K . . .
2009 Cancer Iowa and USA ND ported using | rimuron-ethyl, Pendimethalin, Aldrin, Zi-
al. [108] posed to Butylate (AHS) 2004
. . North Caro- Butylate) ram
in the agricultural I (2,907 inci
ina ,907 inci-
health study (AHS)
dent cancer
cases)
Population- 52,395 pri-
Phorate exposure opuiation p.rl
dincid ¢ based tumor Onl ! vate applica-
Mahajan et an m,Cl eneeo . Cohort registries of n YanavyT | 1993- | tors (farmers) | Phorate and Aldicarb, Ethylene dibromide,
cancer in the Agri- 2006 Cancer USA | sisof Corn .
al. [109] (AHS) Towa and ] 2002 and 4,916 Aldrin, 2,4,5-TP, Butylate
cultural Health production .
Stud North Caro- commercial
u
Y lina applicators
Population- Onl ly-
Fonofos exposure opuiation n y analy
d L based tumor sis of Corn 4537 "
and cancer inci- , esti- .
Mahajan et ) . Cohort registries of production | 1993- . P . Fonofos and Trichorfon, Carbofuran, Ima-
dence in the Agri- 2006 Cancer USA cide applica-
al. [110] (AHS) Iowa and and of the | 2002 zethapyr, EPTC
cultural Health tors
North Caro- number of

Study

lina

livestock on
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farm (other

than poul-
try)
Population-
opriation 21,416 pesti-
Carbaryl exposure based tumor d "
cides applica-
Mahajan et | and incident cancer Cohort registries of 1993- pp ) Carbaryl and Diazinon, Chlordane, Mala-
K ) 2007 Cancer USA ND tors (1,291 in- . . .
al. [111] | in the Agricultural (AHS) Iowa and 2002 . thion, Dieldrin
cident cancer
Health Study North Caro-
. cases)
lina
222 tat
Grapes/Tree pros .a ¢
T cancers in
Fruit, Citrus I .
ispanic
Case-con- fruit, Vege- lp ; Chlorothalonil, Diazinon, Dichloropro-
male farm
Mills and | Prostate cancer risk trol study California tables, 1988 K q pene, Dichlorvos, Dicofol, Heptachlor, Lin-
- | workers an
Yang in California farm 2003 from Co- Cancer Cancer Re- | USA | Mushrooms 1999|1110 trol dane, Malathion, Mancozeb, Maneb, Me-
, controls . .
[112] workers hort gistry , Strawber- ( ¢ thyl bromide, Propargite, Propoxur,
cancer-free
(UFW) ries, . ] Propyzamide, Simazine, Trifluralin
. Hispanic
Horticul-
male farm
ture
workers)
139,000 farm
workers (131
Grapes, Ci- Lympho-
L hoh to- trus, Vege- h topoi-
ymtp onema (_) Case-con- rlis bl e8¢ te_ma opot 2,4-D, Captan, Chlorothalonil, Diazinon,
oietic cancers in ables, etic cancers . .
. P . trol study California i . . Dichloropropene, Malathion, Mancozeb,
Mills et al. the United Farm Mushrooms | 1987- in Hispanic . .
2005 from Co- Cancer Cancer Re- | USA Maneb, Methyl bromide, Methyl parathion,
[113] Workers of Amer- . , Strawber- 2001 workers (94 . ) . .
. hort gistry . Nitrofen, Propyzamide, Simazine, Toxa-
ica (UFW), 1988- ries, males; 37 fe- . .
(UFW) ] phene, Trifluralin
2001 Horticul- males) and
ture 655 controls
in Hispanic
farmers)
Incident Diabetes . Self-reported 31,787 appli- 50 active ingredients:
Montgo- . Endocrine . .. . .
and Pesticide Expo- Cohort . . question- 1993- | cators (30,955 | Herbicides: Benzoic (Dicamba), Chloroa-
mery et al. ; 2008 disruption . USA ND . .
[114] sure among Li- (AHS) (Diabete) naire and tel- 2003 males and cetanilide (Alachlor, Metolachlor), Dini-
censed Pesticide ephone 832 females) troaniline (Pendimethalin, Trifluralin),
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Applicators: Agri-
cultural Health
Study 1993 - 2003

interviews
for follow-up

Imidazolinone (Imazethypyr), Phenoxy
(2,4-D, 2,4,5-T, 2,4,5-TP), Phosphinic (Gly-
phosate), Thiocarbamate (Butylate, EPTC),

Triazine (Atrazine, Cyanazine, Metribu-
zin), Urea (Chlorimuron-ethyl), other her-

bicides (Paraquat, Petroleum oil)
Insecticides: Carbamate (Aldicarb, Carba-
ryl, Carbofuran), Organochlorine (Aldrin,

Chlordane, DDT, Dieldrin, Heptachlor,

Lindane, Toxaphene), Oganophosphate
(Chlorpyrifos, Coumaphos, Diazinon, Di-

chlorvos, Fonofos, Malathion, Parathion,

Phorate, Terbufos, Trichlorphon),
Pyrethroid (Permethrin crops and animals)
Fungicides: Benomyl, Captan, Chlorothalo-
nil, Maneb, Metalaxyl, Ziram
Fumigants: Aluminum phosphide, Ethy-
lene dibromide,Carbon tetrachloride,

Methyl bromide
Chlorothalonil ex- 47,625 pesti-
posure and cancer Cancer regis- cide applica-
incid try files i t
Mozzachio 11’1C.1 'ence am.ong Cohort ty e m 1993- ors Chlorothalonil and Dieldrin, Heptachlor,
pesticide applicator 2008 Cancer Iowa and USA ND (3,657 re- .
etal. [115] o ) (AHS) 2004 ] Ziram
participants in the North Caro- ported using
Agricultural Health lina Chlorotha-
Study lonil)
Occupational pesti-
cide use and Park-
K C. . . 360 cases
Narayan et | inson's disease in Case-con- | Neurotoxi- . 2001-
. . 2017 . Diagnosed USA ND (PD) and 827 ND
al. [116] | the Parkinson Envi- trol study city 2011
controls
ronment Gene
(PEG) Study
Pesticide exposure Cancer regis- 20,923 male 38 active substances:
Pardo et . Cohort o 1993- . . .
al. [117] and risk of aggres- 2020 (AHS) Cancer try files in USA ND 2015 pesticide Herbicides: Amide (Acetochlor,
' sive prostate cancer Iowa and private Dimethenamid), Amide/Diphenyl ether
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among private pes- North Caro- applicators (Fomesafen), Amide/Triazolopyrimidine
ticide applicators lina (883 incident (Cloransulam-methyl, Flumetsulam),
aggressive Benzoylcyclohexanedione (Mesotrione),
prostate Cyclohexene oxime (Clethodim,
cancers) Sethoxydim), Diphenyl ether (Acifluorfen),

Growth inhibitor/Gametocides (Maleic
hydrazide), Imidazolinone (Imazaquin),
Nitrile (Bromoxynil), Organophosphorous
(Glufosinate-ammoniumy), Oxazole
(Clomazone),
Oxazole/Cyclopropylisoxazole
(Isoxaflutole), Phenoxy (Fenoxaprop-p-
ethyl, Fluazifop-butyl), Pyridine/Aromatic
acid (Clopyralid, Picloram), Pyridine
(Triclopyr ), Urea (Linuron, Nicosulfuron,
Rimsulfuron, Thifensulfuron-methyl),
other (Sodium bentazon)
Insecticides: Carbamate (Methomyl),
Organochlorine(Endosulfan),
Organophosphorous (Acephate,
Dimethoate, Disulfoton, Tebupirimfos),
Pyrethroid (Cyfluthrin, Lambda-
cyhalothrin, Tefluthrin), Others
(Chloropicrin, Bacillus thuringiensis)
Nematicides: Fumigant (1, 3-
dichloropropene)
Other: Arsenical pesticides (lead arsenate
(insecticide), organic arsenic (herbicide),

and inorganic arsenic (herbicide))

Cancer incidence . 56,222 pesti-
Cancer regis- ) )

among paraquat- trv files in Only analv- cide applica-

Park etal. | exposed pesticide Cohort y . y y 1993- tors Paraquat and Metribuzin, Pendimenthalin,
. . 2009 Cancer Towa and USA | sis of Corn . .
[118] applicators in the (AHS) ] 2004 (11,256 re- 2,4,5-TP, Butylate, Dieldrin

. North Caro- production )

Agricultural Health lina ported using

Study Paraquat)
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Question-
Exposure to pesti- naires in a 2,559 farmers
cides and the prev- . face-to-face and farm
. Korea Endocrine . .
Park et al. | alence of diabetes . . interview, 2005- managers
. 2019 Farmers | disruption o Korea ND ND
[119] in a rural popula- ) clinical ex- 2008 | (1,048 males
] Cohort (Diabete) L.
tion amination, and 1,511 fe-
in Korea and blood males)
sampling
170,858
women and
Central nervous men active
system tumors and Cohort 13 types of and retired in
ohor
Piel et al. agricul.tural expo- 2017 (AGRI- Cancer Cance.r regis- | Franc | crops+5 2005- agricultur‘e—. ND
[64] sures in the pro- CAN) tries e types of 2011 |related activi-
spective cohort livestock ties
AGRICAN (273 incident
cases of CNS
tumors)
Increased risk of 170,858
central nervous women and
system tumours men active | 19 carbamates insecticides (aldicarb, bendi-
with carbamate in- Cohort 13 types of and retired in | ocarb, benfuracarb, carbaryl, carbofuran,
ohor
Piel et al. | secticide use in the 2019 (AGRI C Cancer regis- | Franc | crops+5 2005- | agriculture- | carbosulfan, dimetilan, dioxacarb, ethiofen-
- ancer
[120] prospective cohort CAN) tries e types of 2013 | related activi- | carb, fenoxycarb, formetanate,furathiocarb,
AGRICAN livestock ties isolan, methiocarb, methomyl, pirimicarb,
(381 incident promecarb, thiodicarb and thiofanox)
cases of CNS
tumors)
Aericultural 170,858 7 carbamate herbicides (asulam, barban,
ricultural expo-
& P women and | chlorbufam, chlorpropham, desmedipham,
sures to carbamate 13 types of . .
X . Cohort . men active phenmedipham, propham)
Piel et al. | herbicides and fun- Cancer regis- | Franc crops +5 2005- . ] . o
. 2019 (AGRI- Cancer . and retired in | 7 thiocarbamate herbicides (butylate, cy-
[121] gicides and central tries e types of 2013 ) ) )
CAN) . agriculture- cloate, diallate, EPTC, prosulfocarb, trial-
nervous system tu- livestock

mour incidence in

related activi-
ties

late, vernolate)
3 carbamate fungicides (diethofencarb,
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the cohort AGRI- (381 incident iprovalicarb, propamocarb)
CAN cases of CNS | 11 dithiocarbamate fungicides (cupreb, cu-
tumors) probam, ferbam, mancopper, mancozeb,
maneb, metiram, propineb, thiram, zineb,
ziram)
13 crops
(grassland,
wheat
and/or bar-
ley, vine-
yards, corn,
potatoes,
fruit-grow- 149,810 men

Pesticide use in ag-

ing, beets,
rape, peas,

active and re-

tired in agri-

Dithiocarbamate fungicides (cupreb, fer-
bam, cuprobam, mancopper, mancozeb,

. riculture and Par- Cohort .| Self-reported sunflower, culture-re- maneb, metiram, propineb, thiram, zineb
Pouchieu . L. . Neurotoxi- . . Franc 2005- L. .
et al. [65] kinson’s disease in 2018 (AGRI- city P.arkmson S . tobacco, 2007 lated.act1v1- o ar.lq zn‘am.)
the AGRICAN co- CAN) disease (PD) vegetables, ties Bipyridyle herbicides (diquat and para-
hort study and green- (1,732 inci- quat)
houses), 5 dent cases of Insecticide rotenone
types of PD)
livestock
(cattle,
poultry,
swine,
horses, and
sheep/goats
)
Occupational expo- 51,011 pesti-
sure to organochlo- Cancer regis- cide applica-
Purdue ot rine insectic'ide.s Cohort try files in 1993- tors (24,384 7 organochlorine il?secti'cides (Aldrin,
al. [122] and Cf;lncer 1nc1—. 2007 (AHS) Cancer Towa and USA ND 2002 rep'orted ever Chlordane., DDT, Dieldrin, Heptachlor,
dence in the Agri- North Caro- using orga- Lindane, Toxaphene)
cultural Health lina nochlorine
Study insecticides)
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148,036
women
(n=65,328)
Agricultural expo- and men
sure and risk of (n=82,708) ac-
soft tissue sarco- 14t ¢ tive and re-
es 0
. mas and gastroin- Cohort . yp tired in agri- o .
Renier et . Cancer regis- | Franc | crops+5 2005- 3 phenoxyherbicides (i.e., 2,4-D; 2,4,5-T and
1. [123] testinal stromal sar- 2022 (AGRI- Cancer i A ‘ 2015 culture-re- MCPA) and tachl henol
al. ries e es o and pentachloropheno
coma in the AGRI- CAN) 1'y§stoc . lated activi- P p
ivi
culture and CAN- ties
cer (AGRICAN) co- (188 incident
hort cases of sar-
comma: 74
women and
114 men)
Cancer incidence .
ticide Cancer regis- 53,943 pesti
among pes ’ - . . .
o .g P try files in Only analy- . p . Atrazine and Dicamba, Cyanazine,
Rusiecki et applicators ex- Cohort . 1993- | cide applica- .
. 2004 Cancer Jowa and USA | sis of Corn Alachlor, 2,4-D, Chlorimuronethyl,
al. [124] | posed to Atrazine (AHS) . 2001 tors (52,740 o
; . North Caro- production Metribuzin, Butylate, Phorate, Heptachlor
in the Agricultural i males)
in
Health Study ?
Cancer incidence
. . Only analy-
among pesticide Cancer regis- . .
licat trv files i sis of Corn, 50,193 pesti-
applicators ex- ry files in
Rusiecki et PP Cohort y Sorghum, 1993- | cide applica- Metolachlor and Cyanazine, EPTC,
posed to 2006 Cancer Iowa and USA ) )
al. [125] i (AHS) and Soy- 2002 tors (males Alachlor, Imazethapyr, Trifluralin
metolachlor in the North Caro-
. . bean pro- and females)
Agricultural Health lina ;
ductions
Study
Cancer incidence 49,093 pesti-
ticid . d lica-
amor;'g Iies rede Cfncfe‘li regls cade télpp ea Permethrin and Trichlorfon, Ziram,
a ators ex- T n T
Rusiecki et ppiicators ex Cohort yriest 1993- ors Coumaphos, Aldicarb, Chlorothalonil, Di-
posed to Perme- 2009 Cancer Towa and USA ND (11,623 re- .
al. [126] . i (AHS) 2004 ) chlorvos, Cyanazine, Metolachlor, Atra-
thrin in the Agri- North Caro- ported using .
. . zine, Alachlor
cultural Health lina Permethrin)
Study (2,907
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incident can-
cer cases)
Cancer incidence . .
. Cancer regis- Only analy- 41,969 appli-
among pesticide s .
. ) try files in sis of Soy- cators (22,036
Samanic et applicators ex- Cohort 1993- . .
. 2006 Cancer Towa and USA bean and reported ever | Dicamba and 2,4-D, Atrazine, Glyphosate
al. [127] | posed to Dicamba (AHS) i 2002 )
| ] North Caro- field Corn using
in the Agricultural i ducti Di ba)
ina roduction camba
Health Study prodhctions '
48 active ingredients:
Herbicides: Benzoic (Dicamba), Chloro-
acetanilide (Alachlor, Metolachlor), Di-
nitroaniline (Pendimethalin, Trifluralin),
Imidazolinone (Imazethypyr), Phenoxy
(24-D, 2,4,5-T, 2,4,5-TP), Phosphinic
38,274 applic- (Glyphosafe),. Thiocarba?mate (Buty?ate,
’ d EPTC), Triazine (Atrazine, Cyanazine,
ors an
7 836 Metribuzin), Urea (Chlorimuron-ethyl),
Pesticide use and ! other herbicides (Paraquat, Petroleum oil)
L . spouses . .
dent Parkin- 1f- ted I ticides: te (Ald , -
Shrestha et inci er'1 ar 'm Cohort | Neurotoxi- Se rePor e 1993- | (373 applica- nsecticides: Carbamate ( 1car.b Car
al. [128] son’s disease in a 2020 (AHS) it question- USA ND 2016 | t 4118 baryl, Carbofuran), Organochlorine (Al-
. i 'S an
cohort of farmers a naire orsa drin, Chlordane, Dieldrin, DDT, Lindane,
spouses re-
and their spouses P ted Heptachlor, Toxaphene), Oganophosphate
orted new
P ] . (Chlorpyrifos, Coumaphos, Diazinon, Di-
Parkinson's ) g
di chlorvos, Fonofos, Malathion, Parathion,
isease
Phorate, Terbufos), Pyrethroid (Permethrin
crops and animals)
Fungicides: Benomyl, Captan, Chlorotha-
lonil, Maneb, Metalaxyl
Fumigants: Aluminum phosphide, Eth-
ylene dibromide, Carbon disulfide/Carbon
tetrachloride, Methyl bromide
Pesticide use and Endocri Self-reported 34,879 appli- 48 active ingredients:
ndocrine
Shrestha et | incident hypothy- Cohort . . question- 1993- | cators (34,125 | Herbicides: Benzoic (Dicamba), Chloroa-
o . : 2018 disruption . USA ND . o
al. [129] roidism in pesti- (AHS) (Thyroid) naire and tel- 2016 males and cetanilide (Alachlor, Metolachlor), Dini-
roi
cide applicators in y ephone 754 females) troaniline (Pendimethalin, Trifluralin),
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the Agricultural
Health Study

interviews
for follow-up

Imidazolinone (Imazethypyr), Phenoxy
(2,4-D, 2,4,5-T, 2,4,5-TP), Phosphinic (Gly-
phosate), Thiocarbamate (Butylate, EPTC),

Triazine (Atrazine, Cyanazine, Metribu-
zin), Urea (Chlorimuron-ethyl), other her-

bicides (Paraquat, Petroleum oil)
Insecticides: Carbamate (Aldicarb, Carba-
ryl, Carbofuran), Organochlorine (Aldrin,

Chlordane, DDT, Dieldrin, Heptachlor,

Lindane, Toxaphene), Oganophosphate
(Chlorpyrifos, Coumaphos, Diazinon, Di-

chlorvos, Fonofos, Malathion, Parathion,
Phorate, Terbufos), Pyrethroid (Permethrin

crops and animals)

Fungicides: Benomyl, Captan, Chlorothalo-
nil, Maneb/Mancozeb, Metalaxyl
Fumigants: Aluminum phosphide, Carbon
disulfide/Carbon tetrachloride, Ethylene
dibromide, Methyl bromide

49,616 pesti-
id lica-
Cancer incidence Cancer regis- cide apphca
d Metolachlor try files in tors
an
Silver et al. ] . Cohort y 1993- (26,505 re- Metolachlor and Atrazine, Alachlor, Ima-
use in the Agricul- 2015 Cancer Jowa and USA ND ) i X .
[130] (AHS) 2011 | ported using zethapyr, Trifluralin, Dicamba
tural Health Study: North Caro-
. Metolachlor)
An update lina L.
(5,701 inci-
dent cancers)
Peripheral Nervous Insecticides:
System Function Organophosphates (Acephate, Chlorpyri-
and Organophos- fos, Coumaphos, Diazinon, Dichlorvos, Di-
Starks et | phate Pesticide Use 2012 Cohort | Neurotoxi- | Neurological USA ND 1993- | 701 male ap- | methoate, Disulfoton, Ethoprop, Fonofos,
al. [131] among Licensed (AHS) city testing 1997 plicators Malathion, Parathion, Phorate, Phosmet,

Pesticide Applica-
tors in the Agricul-
tural Health Study

Tebupirimfos, Terbufos, Tetrachlorvin-
phos)
Carbamates (Aldicarb, Benomyl, Carbaryl,
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Carbofuran)
HPEEs

Pesticide use and
incident diabetes

self-adminis-
trated ques-

tionnaires or

13,637 farm-
ers’ wives
who reported

ever person-

45 active ingredients:
Herbicides: Benzoic (Dicamba), Chloro-
acetanilide (Alachlor, Metolachlor), Di-

nitroaniline (Pendimethalin, Trifluralin),
Imidazolinone (Imazethypyr), Phenoxy
(2,4-D, 2,4,5-T, 2,4,5-TP), Phosphinic
(Glyphosate), Thiocarbamate (Butylate,
EPTC), Triazine (Atrazine, Cyanazine,
Metribuzin), Urea (Chlorimuron-ethyl),
other herbicides (Paraquat, Petroleum oil)

. . Endocrine . ally mixing Insecticides: Carbamate (Aldicarb, Car-
Starling et among wives of Cohort . . telephone in- 1993- . .
. 2014 disruption . USA ND or applying baryl, Carbofuran), Organochlorine (Al-
al. [132] farmers in the Ag- (AHS) . terviews and 1997 o . . .
. (Diabete) . pesticides at drin, Chlordane, DDT, Dieldrin, Hepta-
ricultural Health telephone in- .
. enrollment chlor, Lindane, Toxaphene), Oganophos-
Study terviews for . . .
follow-u applicators phate (Chlorpyrifos, Coumaphos, Dia-
p and their zinon, Dichlorvos, Fonofos, Malathion, Par-
spouses athion, Phorate, Terbufos), Pyrethroid (Per-
methrin crops and animals)
Fungicides: Benomyl, Captan, Chlorotha-
lonil, Maneb, Metalaxyl
Fumigants: Carbon disulfide/Carbon tetra-
chloride, Ethylene dibromide, Methyl bro-
mide
. Colorectal Cance'zr Cohort . 13 types of 2609 cases of Ir'ls.ecticides use (')n livestock '
Talibov et | among farmers in Cancer regis- | Franc | crops +5 2005- Insecticide treatment in horse farming
2022 (AGRI- Cancer . colorectal o . !
al. [133] | the AGRICAN co- CAN) tries e types of 2015 Pesticide treatment in sunflower, fruit
cancer
hort study livestock growing, tobacco
_ 155,192 .. . .
Occupational expo- Insecticides use on animals (DDT, lindane,
. 13 types of women and .
sure to pesticides Cohort . . carbaryl, carbaryl, permethrin, coumaphos)
Tual et al. . Cancer regis- | Franc crops +5 2005- men active . .
and multiple mye- 2019 (AGRI- Cancer . . . Disinfectants in barns (quaternary ammo-
[134] ) tries e types of 2013 | and retired in . L. .
loma in the AGRI- CAN) . . nium, phenol derivatives, aldehydes in-
livestock agriculture-
CAN cohort

related

cluding formaldehyde)
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activities Pesticides use on corn (DDT, lindane, car-
(269 incident baryl, 2-4-D, captan, atrazine, dinoterb)
cases of mul-
tiple mye-
loma)
S-Ethyl-N,N-di- .
. 48,378 pesti-
propylthiocarba- . .
. cide applica-
mate exposure and Cancer regis-
van Bem cancer incidence try files i Only analy- tors
- ancer inciden 1y files in
. Cohort Y sis of Field | 1993- (9,878 re-
mel etal. | among male pesti- 2008 Cancer Iowa and USA . EPTC
. . . (AHS) corn pro- 2004 | ported using
[135] cide applicators in North Caro- .
. . duction EPTC)
the Agricultural lina o
(470 incident

Health Study: A
prospective cohort

cancer cases)
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Table S2. Overall risk of bias assessment following the Joanna Briggs Institute (JBI) checklist for prevalence studies.

Authors P“ﬁﬁ‘"“ Q1* Q2* Q3* Q4* Q5+ Q6* Q7% Q8 Q9* Somme Classification
Alavanja et al. 2003 1 1 1 1 1 1 1 1 1 9 low
[69]
Alavanja et al. 2004 1 1 1 0 0 1 1 1 0 6 high
[70]
Alavanja et al. 2014 1 1 1 1 1 1 1 1 1 9 low
[71]
Andreotti et 2009 1 1 1 0 1 1 1 1 0 7 moderate
al. [72]
Andreotti et 2018 1 1 1 1 1 1 1 1 0 8 moderate
al. [73]
Andreotti et 2020 1 1 1 0 1 1 1 1 1 8  moderate
al. [16]
Band et al. 2011 1 1 0 1 1 1 1 1 1 8 moderate
[74]
Barry et al.
2012 1 1 1 1 1 1 1 1 0 8 moderate
[75]
Beane Free-
2005 1 1 1 1 0 1 1 1 1 8  moderate
man et al. [76]
Bonner et al. 2007 1 1 1 1 1 1 1 1 0 8  moderate
[77]
Bonner et al.
2010 1 1 0 1 1 1 1 1 0 7 moderate
[78]
Bonner et al.
2017 1 1 1 1 0 1 1 1 1 8  moderate
[79]
Boulanger et
2017 1 1 1 1 1 1 0 1 0 7 moderate
al. [62]
Boulanger et
2018 1 1 0 1 1 1 1 1 0 7  moderate
al. [80]
Chiu et al. 2006 1 1 1 0 1 1 0 1 0 6 high

(81]
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Christensen
et al. [82]

2010

moderate

De Roos et al.
[83]

2005

moderate

Delancey et
al. [84]

2009

moderate

Dennis et al.
[85]

2010

moderate

Engel et al.
(86]

2005

high

Goldner et al.
[87]

2013

moderate

Greenburg et
al. [88]

2008

moderate

Hofmann et
al. [89]

2021

moderate

Hou et al. [90]

2006

moderate

Jietal. [91]

2001

high

Jones et al.
[92]

2015

N N (0o o]

moderate

Kamel et al.
[93]

2007

high

Kang et al.
(94]

2008

moderate

Koutros et al.
[95]

2008

moderate

Koutros et al.
[96]

2009

moderate

Koutros et al.
[98]

2016

moderate

Koutros et al.
[97]

2013

moderate

Lee et al. [99]

2004

moderate
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Lee et al.
[100]

2004

moderate

Lee et al.
[101]

2007

moderate

Lemarchand
et al. [102]

2016

moderate

Lerro et al.
[103]

2015

moderate

Lerro et al.
[104]

2020

moderate

Lerro et al.
[105]

2021

moderate

Lerro et al.
[106]

2018

moderate

Lynch et al.
[107]

2006

moderate

Lynch et al.
[108]

2009

moderate

Mahajan et al.

[109]

2006

moderate

Mabhajan et al.

[110]

2006

moderate

Mahajan et al.

[111]

2007

moderate

Mills and
Yang [112]

2003

moderate

Mills et al.
[113]

2005

high

Montgomery
etal. [114]

2008

high

Mozzachio et
al. [115]

2008

moderate
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Narayan et al.

[116]

2017

high

Pardo et al.
[117]

2020

moderate

Park et al.
[118]

2009

high

Park et al.
[119]

2019

high

Piel et al. [64]

2017

moderate

Piel et al.
[120]

2019

moderate

Piel et al.
[121]

2019

moderate

Pouchieu et
al. [65]

2018

high

Purdue et al.
[122]

2007

moderate

Renier et al.
[123]

2022

moderate

Rusiecki et al.

[124]

2004

low

Rusiecki et al.

[125]

2006

low

Rusiecki et al.

[126]

2009

moderate

Samanic et al.

[127]

2006

moderate

Shrestha et al.

[128]

2020

high

Shrestha et al.

[129]

2018

moderate

Silver et al.
[130]

2015

moderate
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Starks et al.

[131] 2012 111 1 0 1 0 moderate
Starl[ilr;g2 iat al. 2014 1 1 1 1 0 0 0 high
Tali}[olcg; ]et al. 2022 1 1 1 1 1 1 1 moderate

Tu[all;;t] al. 2019 1 1 0 1 1 1 1 moderate
Vj’:l allg.e[r?;g]el 2008 1 1 1 1 0 1 0 moderate

*Q1. Was the sample frame appropriate to address the target population?

Q2. Were study participants sampled in an appropriate way?

Q3. Was the sample size adequate?

Q4. Were the study subjects and the setting described in detail?

Q5. Was the data analysis conducted with sufficient coverage of the identified sample?

Q6. Were valid methods used for the identification of the condition?

Q7. Was the condition measured in a standard, reliable way for all participants?

Q8. Was there appropriate statistical analysis?

Q9. Was the response rate adequate, and if not was the low response rate managed appropriately?



