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NENNITUALAANALALISNITANEN

1.1 NaNAISHAZIIANE

shensiauazunuymthiivesnsumuaulse Iddidufanssnjsuussina fazdemaliie
nswasundasseUsyanvuedaildudidny (Big Rock) thlugnsufiiniumdnanuduiusigaung
uazHa (Causal Relationship: XYZ) neldunugnsenaniand 20 ¥ ldimumdmansuazdadin
vesRanssufsulvinseunquisnguiitlsuag foussnuiidesionsiielsalifnse uaslsnainnis
Usznouannuazlsnnndunnden Weliiusznauendnldiunsuinmameanisunmduaznisaing
ETnavamiwlvd ArensyIIINITUIMITaIREsHgUAIN ANseuiauguan nsdesiulse
wazmssnwiegraduszuunazseiiies ilesniagtuiymlsauassoguamainnsusznauendn
warAsundouduualiiudfivgstu vl iWosnnsldsusunsevionanssnuainanimuandeunms
vhawitlivasnds uazwginssudiuyanailiivanzay lnedsanaugunmidsanssnudogunin
1nMsUTENEUD TN leln Asnnaumnanientw dsanarumiandl dsgnAiunistinine Tngams
Hgyvnsldasiedisunnelunguiiuszneven@mnunsng Jsmsdeavuasnasnisuaganiiuns
Fuindeuuleuie ieudlvtlymarnafidunsedliniansinunsiidwmansenuioguain uaz
roliAntyminajdsmansenuiudsaunazyuvulunsn itz ay milleRansanaauniseins
Wuthelsannansmdndaity (aulnalvian) annszuuadadeyadunsunmduazguainnuil 8n
UrgaalaulssyIngseninad w.a. 2558 - 2563 WuINUN.A 2560 gagaviniu 4.78 599110 w.a.
2561 Wity 3.09 uazd w.e. 2562 Wity 3.04 lnalvlan (Glyphosate) Wuasiaiilunguansusiu
WY (Herbicide) #1189 International Agency Research on Cancer (IARC) 1éjﬁjﬂmja\lmmvﬁu
fivdunsevatinalrlidnmidu 2 A Famuneds “probably carcinogenic to humans” wiewunedia
thavfuanseusiidunywd (ARC, 2015) uazanznssumsmstuidoutiymnsldansieiitestu
dndngiividanudssgs U na. 2562 lddr1ianisldlnalvlanlunisszneufanssumnanisinuns
InalanIaduasiludunsedmansenudeguamuszvvu egnslsfmussdnmseunsielanlédn
nauedudunsevesinalian sglunguliuiazdanududunsiesieuss (Unlikely to present
acute hazardous. Class U) #1utneusl LD50 (Oral wag Dermal, rat) 410131 5,000 Aaansuse
Alansawiing (MacBean, C 2012)

neslsnainnisUsznevennuazdsindey sadumirsanuivnisifiaisfalunisqua
qUNN LLazﬂaqﬁ’u‘liﬂiﬁﬁuﬂﬂﬁzﬂaum%wLLamJﬁmmsnuﬁléf%’uwamwu Inaadiumnuddedam
Fanandnsdu wazainuleuieiguiadslddaviunuduindeunisujsulszmaiidinansenuse
Useyyuegaiiudday (Big rock) Muansisaigy deldvinnisAinwiransenusisguninainlnalulian
deluteyadmiudhsefquamdservy wazaduauinnsnisdrinnisldlnalvlansely
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nsldansieimenisinuns Tununsnsuagdlasunanseny

1.3 NFOULUIAANITANE

o nisltuselevilnalulianlunisinuns
® nansznuMgINmAINNstalnalilianveanunsns

o aldPensguamduiiesnnmsldansaiilunsusudnsivvesnuning
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JoLduaLBaUlguIgLazuInsNITIUNISIEN S
Ua9nu dUNT1891NNISLYESLANNINISINEAS
lungauineasnsuasdldsunansenu

1.4 35n15ANW

1.4.1  SUWUUMSANET NIINUNIUITIUNTIUMETINIG Scoping review Lagnsdunuel
Badngugavu qﬂmﬂiqmmwLLazmwmﬂﬂuﬁuﬁmimwm
1.4.2  Uszvnsuasnguiegng
®  SIYNUONENITITINTUALNUITBTNUSAURTUANVBULIANITNUNIUITIUNTIY
MNFIUTEYaNTENTINTNEINTFTINVIRUALAIUINGBY NTENTINNYATUAL
annInl N3EN3NNITANANE Inemans ITeuazuinngsy NIENsINEISITUEY
dinauadifuisd grudeyaineinusine gudeyadeiingaisine aisa.
ThailIS PUBMED Google Scholar §1uau 65 1304 lun aarunisaluaznisld
Uszlegilnalwianlunisinens nmssududalnalvianluinensns nansenunia
aunmlsalifedoiFesmonnunsnsainnisldlnalrian alddremsgunmsy
Lﬁaqmﬂmﬂ%mimﬁiumiﬂimﬁ’mgﬁ%mmwmﬂi
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1.4.4. szezianlunsne 3 ey
1.4.5 33nsiiusausiudaya

A8MINUNIUITIUNTININGIUTOLANTENTIMINGINTFTTUAUALAIUInE DL
NILNTIUNYATUATANNTA NTENTHNITAANANYY INeeans FFeUazuinnIsy N5ense
a1515ua ddnauadauiend gudeyainentnusivne grudeyadviiinsansive aisa.
ThailIS PUBMED Goosgle Scholar Inglamauluaaet w.e. 2561-2565

1.4.6 n53nTzidoya
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Tnalulian danunisaluazngAnssunslalunian1sinens

Tuunilagnanisdoya Tnalian anumsaiuagnginssunislélunansinuns su
UsEnoumeUsElaumng 9 Festellil

2.1 lnalnanuaznslduselevilunianynsnssy

2.2 fiwaznsnefiwradinalwiansdonyue

2.3 apunmsainisundnlnalasludseinalne

2.4 wgAnssunstdlnalvlanlununsns

2.5 ngrunemiedesiulnalianuaznisdndanislelunianisinums

2.1 lnalvidanazmslduszleviluniamnensnssy

Jagtunmanisinunsimlanldinnsléasiaiiddadngiviuorunsvars wuindinsld
FUUgeRs 3 drudiusiel lagUszunas (Suphim & Songthap, 2022) Uszwalvedudnuszwmanila
fifiuszrnsUsznevedminuningsy Seusznsulse wedwlnguszanadesas 70 fseldndn
NN15UTENOUBANNINTINYAT LU NMsinzUgndnd Wl fivanu dn wald M5VaEeERT wazns
Uszat (iesannanudesnisiiugiuidesemsiifiunainaandansnisineasidundn ﬁ'wmm‘f
Uszmalvesadudszmaddalunsudnenmsiaewszanslan dannldanlugaed wa. 2558-
2562 nanfaeiuasululssmaiuunlduiufuegrsdedios 910 9,521,408 druun Tl w.e.
2558 1 10,925,078 d1uum lud w.a. 2562 fishsinisvenedaasiesay 3.50 (FuUf 55503,
2564)

mﬂmimwﬂu{]f\]ﬁ;ﬁulﬁﬁmsm§m1uﬁu‘1‘7immma Jufnlgynilsnuaziuas nasnautgm
nsiaasyialuiiuintanuniicdngmun suiiliisnnusnduiiasdedinsldasaiiogadu
g1aiunas ielesfuuazanmnudomesainuuasiidiuviatefivivgnly (Wannaudm, 2018)
wrgludagtunandanmamanuestuldldndaiiodmnuilaadisdusidouriofiovslnaioud
aelulssmarinty uidenaneduduifidwenlunedwind sumade Setelfifanistundou
maAsugia duatuorinuarseldlituaululsemaldegnesiuiunmana (yRun oueudnd uay
UOUIN WIA13U8, 2560)

nalslangndnaszitulul aa. 1950 Tn dninemanssmaiagesuaud Ao Dr. Henri
Martin Sewazdudtlinsuigndlunisida i asUsznavlnaliangnwuindigvslunisdidn
Juftwiile A 1970 lng John E. Franz Wniafivesuidmueusnild Jsemaavsgonni wazuitv
fandnldfiniawanasusznoviieangmaainddasinananunslud aa 1974 aglddentsén
579080 (Roundup) (N aueNAYS waruguvn wasud, 2560) lnalvkan (Glyphosate) 3o
N-(phosphonomethylslycine  tuansidniviigussunnan@y (systemic herbicide) uagyinlyiuia
m1e (crop desiccation) 9atduasusenaudininesunluneanasa (organophosphorus
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compound) dnwasnismenmvedbnalianduvewds WuneIasalansedann fnduaniz
Inalnianifivneadulgeglusuasarargveandelnaluian eundudu 0.5 - 41 % wauduansan
usaReia (Surfactant) 1y ndeendiefiadiiaiiu (Polyoxyethyleneamine; POEA) ansanusafaiiail
farudufivsouyud lnewealvusluasusznoudendnagdudsnisviauveaeulus EPsp
synthase lufis Tuedarefinisldansfinaiiermaniadie TnaanizSudialuning (broadleaf
weeds) ulUdeTvRvduiiasgiivindufivinunsnssy TnednsUaslunisudnlnaluanidiie
rUsEasRnIINIsAvasauYulaluansgasnlivunauduasedadlud A.a. 2000 YagUugHan
eduisannsandauarsmielnalnasluwiomanaldludonenisising 4 fu

nalvhanduansidnfefieiisinisldfuognaniiwins lnsamgegsdaiinsfaunaneius
fivinwnsnsnilasmsfaudeiugnssulimudelnalvlan (Roundup Ready Crop) Bevilwdinngldans
Fnaniumntuegnafideddy Faul e 2007 lnalihanduansidaoieiivuansidany
TunmAnunsnssuanniigaluanisenini uasfududui 2 sesnnin 2,4-laraslsfiuenduediniu
MsdanainuAs MIRnussaIngen nnagaannssl warn1sTEluBondedau Tnetu dauniing
nanlnaliiandieiduansidnfaivlutatenaissy 1970 auds a.a. 2016 wuilaninisldans
Fananniintuuania 100 whsansluduaudwarusuianisld wasduvualdudesiintuedis
doiflosdnlusuinn mﬂﬁé?lﬂaiwLamﬁLﬁwﬁuﬁﬂué@mwmﬂﬂé??léfdﬁﬁmsmzmaé’hmaqﬁ%ﬁgﬂﬁmLwiq
stugnsailimusielnalrbasluitilan msldlnaluasluniansasnssuiidudnanvamilsiiviilfaudn
mamﬁmwmﬁ'ﬁmqwm%u

lnalvlanuazansidnivitvgnsfifdrunanvesinalnianrainvaiegnsiisunissusesan
mihgnufifdugualiliiduansidnfuitalunarsyssmamlan mndnninadenansenuiiens
AnTuseuynd uardanedouannsiiinisldlnalamnnidulufifutunulude egrelsfinu
nsldlnalriamitefinivfidldldinsldasiifosansioavindu uddsdimaifiuasiaduguisa
dluieiuyszansamnmsianelfundstu leun a1sindesndiefidueiiu (polyoxyethylene
amine, POEA), @1siniiaulnamaa (propylene glycol), @15tnadiu (slycerine), anslafaudalg
(sodium sulfite), aslatfeatuuleen (sodium benzoate), nsAgasUN (sorbic acid), tnAslaLfe
vesfiiafuea (Sodium salt of o-phenyl phenol), @swiiaiilansendiuulaien (methyl p-
hydroxybenzoate), @15 3-lolala-2-Insilladafiaasuiue (3-iodo-2-propynyl butyl carbamate)
warals 5-aaels-2-wiia 3(2we)-lelylnerlalau (5-chloro-2-methyl 3(2H)-isothiazolone) \udu
Faansiadisng o weniifiuduady asfldunauuazUSinaiiuanseiull Weiiuussansainnis

o v w A

mdnduity InedrunauuasUsnnauegiuindnivzvililnalnianiinanuduivietu Faagawnse

o v o A

Adnduiy (Post Emergence) Taa@andinisluisigudunsnszangluymssunazsin amisald

o v o A

AR TNl ssLAnTULAU LWU QIR RI1TU KEYITUDINIA R 1RUUN Ke1UINAIEY RYIAUAT

v

weUdes nergniiu waznaluld Syfigdszianlunineeing g wu aiuuss awnn vy wae
luesudng warduiwussnnnn wu winy dsduineasnsdlleuldiuegawnsvaeidudsene
wazsaUsena esainlnalwianaiuisamdsudisuaziatsdiunig o vesisiyladneg

(Khompun, Chouychai, & Chamnanpet, 2020)
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MMINAILIMIINSINYRsTRIUsEWAlngTuA UAI TN NYRAS 9) ziauimgzguﬂuﬂ'ﬁl,ﬁmamam
Jaimsfmuniugilinandngs dnslidoniifiessirgnisesiqgivlavesiiv wazdinsldansiad
Hoaffuiindnsiivedreinirenans GarsiafimdrdudiulngdaidnnandsusanalusUaes
asafidutu vienandnsidniasy wdnhawandsudinelulssna dddudlagtuinumsnstingld
asiadimamainuaslunistestufdadasfivesnaniiewns Wesnussmelnefsogluanioutu
dunnyn wagilgumndgumunzuinisosyivlavedsauazuua nuieeivig q faduguasse
Fvramaaiguivlnvesiis minfinrsuiludiuanudemefidnandngiivdusnuiineliaa
audenelu 2 dnwvazdo miudemefivssidudmassegialdig SaldanUiinavessandn
anas AUNMBIHANARTIANAY LuFuUYeINIHAR wazANuAseTiUTzIduAMaLATYgAalFEN
1 nadevneidesananimindendaudsuutadly uazuannzanmsldasiadimdadngfiveig q
ﬁqﬁuﬁmgﬁﬁmﬂLﬂuﬂmwﬁﬁﬂﬁ@maaﬂwiLﬂwm Lﬁmmﬂmiﬁwmmazmiiumumadﬁmgﬁ%%ﬁﬂﬁ
NuATNIREIMILaZ SIS q wldiienisemuauuazindn dadumsldansiednamainuns
Simnlnalianiadumadonuileiinunsnsuesiiisylovidmunmsmuaumsssuisvedlsauay
wuasdmile (FUUR s33ues, 2564)

2.2 Weuazn1snenevaslnalniansouywd

Umnanisldlnalianiigeduasiinnsuiiouludanndouuardsmalnonssdaquninvos
inwmsnsiduegnann lnslawmzinunsnsineddadnsldasesiidndagivlunsihnanues uasd
nAnssumsldansiedimdadmgiivilivasade limnzay vieldewionsduiaasaidunse was
msldfuniiunrudniu saiinislilasumaanulsuesuazaiasmmangmnefinauauegis
duon Seilvdmansenusedymlunans o du rawansenuiideliiedymawndey waziin
Jymideguaiminunsns Welinnsandrsvesasiadiidadngiialusisnie (@ns edyw, 2563) 910
F189UANUNTULAEHANTENUABAYAMAIINMSITasAdidndngity wudl arsadmdadngity
dulnginaeogunmiiuulsundunanios uazndeyanisnsranvaisanédlunaninduds
flazioulifiudssunmefionnintusugunmussinnunsnsiidnuasuilnadeiuununudes
sunsanniu Tnefifthouasdfidedinnnnsldsuasivinasedihindnsiivegeoiomn q U
(alg3al nAnselnn wazndingd dneediing, 2562) nsumiuaulsa NTENTIEIS1TUAVINITANTUNNT
doihsefegunimnensnsuazUssrvuiiiviisuandedinnnaungnisldviedudaainad
msmsineasegisdeiiles :ndeyanisliuinislumiieuinisansisage wuin ffvisanlsadfiv
a1smdndngiivaedia 41,941 518 lagd w.a. 2560 AfU889gn 91UU 10,686 318 LarnuId
ﬂ%"gSauﬁé’mq‘l,sz’faflimﬁmqmimwmﬂuﬁqﬁm;ﬁ’uﬁi’mu 677,522 A530U (508ay 25.60) warlul
wa. 2564 fgthemelsafivanansiadimdadngiiglunduansidauuasnniian uazsesaanie ans
Adndviiy (lddwunyiin) AndudnsiUie 4.4 seUszrinsuaunu waz 1.62 AeUssyinsuauau
paddiu Tnemudthednlvejoglundguony 60 Tauluinniian T8nsnthe 10.56 doUszenuauny
5998931 Aangdueny 15 - 59 U w513 7.54 seuszvinsuauau wavnguengtsuni 5 U 9051
Uae 7.39 siaUszansiauau (Ministry of Public Health, 2021)
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TgudnUglsaivana1sidndngity UWUNALIRFININ Seninal WA, 2562-2564

WU dulngsnsivasseuszansuauaulul w.a. 2564 duwildnanasainy w.e. 2562 laeium
guanndanstiegeiiaaliun waauamd 9 snsiUae 23.37 deuaulszving sesaaunliun e
Ui 1 dns1Uae 22.02 sauauyseyng auawu Meldaniniilsigausnsidieunnnin 40 sie

waudsewng lun Ywmindune aviesni Y3uduasszues (3N 2.1)

anTiligsiauanlsering Tiﬂﬁﬂmﬂmsﬁﬁ'ﬁﬁ'mgﬁ'ﬁ uanaall uazLAREAIN AmsInstlaesanaRlssEIns ISANEIINRISHI9R
5EWinall W.A. 2562 - 2564 Angi uans1a99nIn 1 2564

FaniRTuAg
4 Javda T
amlg y3sud

o
wie - Aauauilszns 2562 emmfpumn2563 el 2564 sor ANYETH TTUBI

2562 1465 17.09 1458 649 1344 728 1086 2498 2688 602 13.06

2563 2054 1819 1437 507 12.19 5.66 6.87 20.13 3503 6.46 1472 335 13.75 T
25 - 40

L]

2564 2202 10597 13.79 3.4 6.96 6.95 812 6.99 2337 1458 9.1 4.4 10.81

U 2.1 Smsnedeuauyszyng Tsaiwanansidadngity uenaal uaziuaguniw
5219190 W.A. 2562 - 2564 uazdnTUIeRauAUUTEYINT
TsaiyaNasiAndAngiy Lensedenin U w.a. 2564
fiun: nedlsnannsUsznavnuazdsnnden nsumuaulsn, 2565

AUrelasulnaliiandulidldSuiivainans glyphosate (N-phosphonomethyl glycine)
Tnanse wesainlnalwianaangnsdudanisasns chlorophyll related molecule Tuiie Fsnaln
aanaldnulunyed uafiwiinainansngy surfactant, preservative %30 indefidudiuusenaunes
lnalvlian viseansusenevduileglundnduaiidniyiyiu dnsanwiludninaasdila Suaisidn
o A Aa ! a Yo P | a = )~ Y]
Fylnaluanfiflansngu surfactant w3olasu surfactant Liigseg1uREINIImRDAEDN F8TAUGY
Tadinan Wlaeutias N159191UY89 ventricle anas wanduldnwueinisasnandslasulnalw
GERTENGRENGRE)

nsduialnalwiananunsafialaainnisdudadvaisianuuaslanazluasla wu nsendnie
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3.1 TsAuaza1n1sialy

Tud w.@. 2558 #8914 International Agency for Research on Cancer (IARC) ’izq’i’l GHP]
nalulamduanslu ngu 2A WunduilonaazneliiAnugids Tuase asWusnssy (WHO, 2015) fiw
wuuisunduvesinaliianliunn svaneiemieiiands Audu Aamdelngd Uinvesionds aduld
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miladsnsvhanuvedalunsduiedaaneie Anadasaads (Geometric Mean: GM) finsaany
551979 3.1 §9 321.6 pg/e creatinine ALRALLSVIAEA (GM) GuaammL%’mﬁulﬂammmﬁwﬁqmiu
HaanzTureunsanmiy (22.8 g/e creatinine) annduiinduluiegndlaansziledaiuads @1.0
ug/g creatinine) LLazwuqqﬁqﬂ’LuﬁaanmaqL%’ﬁuﬁ’miﬂwé’qmﬂmsamﬁu (49.5 pg/g creatinine)
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13 1NN 3eTin "leuteduns’ wianil andh Seuar 85 anAntululsemaiiiselfiuasuiu
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deinneuivduasia
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HaduidsamdniidusansinliAnlselifaseldun woAnssuiviudsuld wu nmsgquyns
mslisendidane msfuussmuemsiliAdedunin wagnisliueanesededaiudune i
Auenuidssdelsalifinse 38ddnlunisaiuau NCDs Aomssjatiufinsantadoidssiiisadeai
Tsewanis srentsdamisiiieantedodestiluiiuilals mstinmunududuasuulduvedseld
amiaL%ya%’mazmmL?iml,flu?%qﬁwﬁ%gﬁm%'un'ﬁﬁmumuiamauazﬁwé’mﬂamé”lﬁig Foduitoan
nansenuvedlsalifadordlusziutiaanuasdsan suludosduuamfinseunqudsuuslinnnia
du muﬁ'ﬁmqmmw N15UNTASS NTUUAS NSANYI NTINYAT NMTINUEY Wazdu 9 iy
uanmIsmsileanadssiiisadesiulsaliade uardsaiunsunsnusaiiedosiunazaiuny
Tngmsdnnisumsnismuaulselifadeiiudesndudmiunmsussadhmneszdulanlunmsanany
Feowasmsmeneuiodumsanisalifnseisess Sosay 25 nelud 2568 wazitmanenisiauni
§38u (Sustainable Development Goals: SDGs) flazannisidedinnauiusumsanlsalifndelvile
wisluanunglul 2573

ohdlsfimuuonandadoduiusnssy 01ms nseendidnie amnuATen wazengiiindu
nsfudufatadenaaiinudwnndon wu sldemsiasaniglutisiauinsvesiadinfdea
soguaninmanluiodingiudendu mssududaaniademanilud wndeuorafivanandes
YaeHadNEN1IRIRTsATldRaUsTasd warnansEnUsen1IYuYeIsTUUUSEAM WA ueAdl
AiRuAu wazmsduiug lneinansenudfsonnuidssesanuiiaundshuguaimuaslselsifase
Tudedlvg Wy nqueiniswaiueda lsaveuiia n1elynsen wagANURAUNAveIsEULAUNUS
3 9 i’mﬁqmii‘umui’aLLiﬂjuﬁaLWﬁw@mamwmw nmsidulsaunmiu lseaeu lsavasniden
wlanazszuulszam wazlsauziss (Costa et al., 2008; Van Der Mark et al., 2012; Mostafalou
and Abdollahi, 2013; Tomar et al,, 2013; Chevalier and Fénichel, 2014; Fucic and Mantovani,
2014 Jaacks and Staimez, 2015; Khalil et al,, 2015 Tu Dang HV., 2017) I@sﬁ%u"wmu
International Academy of Ecology and Environmental Sciences (Wenjun et al., 2011) izqd’l
mMsszunvedsauniaslsalifaseeuswing 4 flan Insenizegadslulssmemdafamund
mmLﬁm%’mﬁuﬁﬁﬂﬁmmaﬂnz?qLLmé'amﬁLﬁm?ﬁué’wmiﬁﬁmﬁmgﬁ% (pesticide) fy¥ovazy 5-6
ImEJNaﬂizmﬁﬂ'EﬂﬁLﬁmiiﬂhjamiamﬂmiﬁﬁmﬁmgﬁﬂé’m

1) Neurobehavioral development (organophosphorus compounds, pyrethroids and
neonicotinoids) and Parkinson’s disease (European Food Safety Authority, 2016);

2) Cancer: genotoxic poisons; childhood leukemia (European Food Safety Authority,
2016);

3) Infertility and other reproductive problems (Endocrine Disrupting Chemicals: EDC);

4) Thyroid, and in utero and childhood development; many pesticides are thyrostatic
EDC (European Food Safety Authority, 2014);

5) Link with metabolic syndrome (oxidative stress from EDC)

aetuasiadnatgydanldiduarsmdndagiiy 1wy a15874ua9 organophosphorus or
pyrethroid 813din1slgunnanaie eluaiunisineasiveunvesivainlsalagnissuniu
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wulRefunsynlddmsudasidedunid Tuenans e wazanuiiasisasy sgndlsinng 1
“ansidndmgitn” Wuiitlasulpemluindudiesnnumngvesasiliuniesfivainnissuniu
V19820 Sulaun arsidateiie, 15818931, a15auuas, arseraTlas, d15AUANNIT
Lﬁﬁiglﬁuim%mﬁ%LLﬁzﬁ’l'ﬁ%’UléLLEJEN (herbicides, fungicides, insecticides, acaricides, plant growth
regulators, and repellents) faiu ansialifisuniunisyinnuvesenldvie (EDCs) saudsenaiugas
wanerdinanunsasunIunsuresgesluusuisesluuunueday Seiuultufiasiunuimiy

o ] [

Jaduidealunisisuionisvedlsauniuaday (Heindel et al., 2015) @surdn1svrenlelsagiAay

U o

yosngulsalufnseld

Tuvszimalnelnalmanduarsiaiimdadagivildtuegrsunsvarslunianisinuns
lesaniiszandamgdlumsmdaiviie Jagtunuilnalvlananansndmansenuseiugnssuuas
WliAnaueSenoandntuld (oxidative stress) Tnanmziasenoendndudunnefisnanivadng
anseuyadaszannniung vilAanansenuiesunelaeiansvihaelusiu nsinauaesean
Biadu nsvihanefidue waznisanawesansiuoyyadass (andd avdvas Saun niwdvuse,
2018) aehslsiima nsldlnalvamitordnufivlilafinsldansifioensifoanrindy widainsdiy
asasugNEeng 9 Wrluioufindssansnwnsianelduindetuidendn Glyphosate-Based
Herbicides (GBHs) lauA aslndsandiofiauiediu (polyoxyethylene amine, POEA) a@1slwiiaulng
Aoa (propylene glycol) a@slna@iuglycerine) anslatfendald (sodium sulfite) @slatfauiuule
@8 (sodium benzoate), NsALBUN (sorbic acid), tnavlensuvesiiiaiiuealsodium salt of o-
phenylphenol) asuiaiilansendiuulaion (methyl p-hydroxybenzoate) @13 3-lolola-2-lwsi
Hatafiimsuum (3-iodo-2-propynyl butyl carbamate) wazans 5-aasls-2-lwita 3(2Lov)-loly
Tneorlelau (5-chloro-2-methyl 3(2H)-isothiazolone) Wudy Faarsiafie q Auiiniinadluasd

1 [y

drurauLazUTaLanasiuldiieiuyseansamniminiaialag drunauiasUsunaduegiv

Y a

fndn savinllnalmianilanudufiwdiud (Watts M., et., al., 2016; Tsui MT. & Chu LM., 2003)

54

Falud 2558 12897U International Agency for Research on Cancer (IARC) Sz‘qﬁ Tnalw

& ] I3 oA ' Y a 2 « ' 1Y) o § ¥ a =
nluanslungy 2A Wungunenaazneliiinueiss dnasea1siugnssy wasvilvminauasen
P9nTATUMIE (IARC, 2015) 91nA3UTZANANANLIT8 WUl nMsdudalnalwidnazyinaneiwadsaig o
V99519118 Fariumuesran1silunziSaieninnidesuilia NHL (Non-Hodgkin’s lymphoma) 1110

04 Sowag 41 (NFENTNATITUAT, 2562)

'
N AN A v v v

Isalifnsenduiusiunmssududalnalulan tawn

1) Tsmuzi5e (Cancer)
Christopher J. Portier (2020) lavinn1snuniuassanssuegruduszuulagyn
n1sAnwrludninaaeinquadag1any 1389 “A comprehensive analysis of the animal

carcinogenicity data for glyphosate from chronic exposure rodent carcinogenicity studies”
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TnefiuszinudrdyAeseauilnalvianilinauziidudninaasmasnisdudanasndia (lifetime)

ekl naanAsnumuNsane 13 nsanwnuin nalvianneuziSdudnindudalnalianuuy
Y Y A & Y A a ' = 0o g Y a & a

5951 wagTenudunanlululdmeivinerimelalnalwanIsoravilinfsusSavansvialuny
Tngnan1sAnwudsusyinvianinnuduiusitlnalnianvinliiia hemangiosarcomas ilosonluln
wazugiSmonduriodluny CD-1 wes, hemangiomas wazuzisssanumaasluny CD-1 e
e, hernangiomas Tunuviienaa, WWesenluls, WWesenludiv, uzieiamils (keratoacanthomas)
waviilosenwadsunilavesiiviisluny Sprague-Dawley ey uziiadeviuanewsiouviuinlaluny
Sprague-Dawley ekl Lazillosonluaadsiu wag keratocanthomas vasianiialumy Wistar e

A
Y

uenaninanisagunisinulng USEPA iieuseifiuntsiensievadlnalianainnisdinu
LUU meta-analyses FaldasUnan1sANYININTLUIAINGT T1UI 6 N15ANYY INNTANBILUY
case-control wa¥ cohort 1ng Chang and Delzell 2016; IARC 2017; Schinasi and Leon 2014,
Leon et al. 2019; Pahwa et al. 2019; wa ¢ Zhang et al. 2019a SREAL) Agency for Toxic
Substances and Disease Registry (2020) U1 dAnudunusidsuinsgninemisidlnalnianuay
udeteutndes Ingmsnenusitadmsldfuastinmisauen we/iiesldlnalnean waz
ananatmstivusliufiveduiatueneuuaidy o dreuiu MsfinsduiunsenusndILay
Foevosnuduiusszninenisidsulnalmanuazainudssweweideniumdewila non-
Hodgkin’s lymphoma or multiple myeloma 7ix1nnan 1 sgralsAniuannuduiusiisieaud
Hoddymaadiftesiununiaviidy msfnwdinanisasuilnaliangninussamdu “lhio
reuzislunywd” doun Boffetta P et. al. (2021) 1§%i1n15Anw1 meta-analysis iisfnlubes
Exposure to glyphosate and risk of non-Hodgkin lymphoma: an updated meta-analysis Wu31
MwseRlaennsauldnuiinsdudadulnalasiianuduiusfuainudeswes NHL 89019

AN meta-analysis AsatllATeaTUNRSITUiUNMSANINOUN

2) M5UAYINeNITINIUYassEUURaNlivie n1sAunug wazdandassedslussuudunug

TutheldAnensseiinuunindsesununnldwaninanisinuliiuin Glyphosate-
Based Herbicides (GBHs) 1fuansfivhanesauldviefienadumasienisidounainisiauesssuy
duig Tnsnansdnuiluderinanssianuii Tnalsan wio GBHs dwadudsionisvinuuuuny
hypothalamic—pituitary-gonadal (HPG) Tutwan gwagin wajw"ﬂﬁtﬁmmimmmi’ﬂéuam'au
150 mnuiiTinvensad uarmsifinsiuau #13ATUANVANVBIRNUFUNUT (GPR54 GnRH, LH, FSH,
AR LAeea, WaElnawalsy) dauhqjﬁmsmﬁsmuﬂaﬂmqnazﬁusuaumu HPG (roulnauas, Aoula
aueq, Selv, Sume, 50, ungn) Fensduianu GBHs wuinduRwannninlnalwi@nfissodaien
Lﬁaamﬂﬁqmmammmi Polyoxyethylene tallow amine (POEA) 571678 UONANLHANTENUAB
gunmsyUUAUTUSSiasadwiunsuasuuUatluggnuanugusie o Tuldfenaues epigenetics

9

effects (Serra L. et. al., 2021)
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n1sAny131991ulud 2021 1ay Romano RM et. al. (2021) ¥1n15AnwILIe Could
Glyphosate and Glyphosate-Based Herbicides Be Associated With Increased Thyroid Diseases
Worldwide? Glyphosate wag slyphosate-based herbicides 1uasmanfafiwfiludnvitanis
viauvessenliveluuywd wifin1sAnuisiuiutiesfidnyifsnansgmusie hypothalamus-
pituitary—thyroid (HPT) axis wagn1svhutiiivessexlnsess egrslsinulnalmaniilasadiania
\AilvD 3 electrophilic and nucleophilic zwitterion chemical structure fienvdsnananalnd
Aed0afu iodide oxidation wag organification wWuiieafufun1siin phosphorylation Tun1s
dAs1ei ATP wansvumiulssanssuvesiivenudn lnalianianuduiivdenisvinuvessioy
InsesduazyiliiAnnsiivvesgiinisalveslsalnsess sgnalsinudaiideldudimadnnsianaln
LAZNSTUIUMSRRTBRaT N3 INeTiE awhnsinwsely weildusuiuiidadfanud i du
og9Bldun Msnauasedifinfuusulnalianiiugiu ve GBHs dallanudufivinnniilnaly
andisssiinfier uaransonsanulnalianldlutiaansesfegordsluanmuandeutidun
yuuniaziadles savimueudsdlunisdudaas GBHs Sarwduiudtussdunmaasuuiag
vosgosluulnsosduiogiinisaivedsadeulnsesdifufiv uonanifiselitoiaueuus fiuifud
taulain Msfnufdiuuniinsssdunalnvesanuduiivifisadndesdeiliniseyuiu
awdstusseninansdudalunyvduazanudufivhidanudaaumiifiass Jsaisinnsdnw
naaounmdufivues GBHs densidsuulamwessyiulnsesssosluudinduiosaniinisians
GBHs wildlunsinsinuasiuinniy fwsilfamsefnvanuduiviifeiuannssududa
yamainuasuardunndenldnssiuaniunsaiaiannty
dmsunansenureansislnalviansassuuduiugimanganuingdidoanifieaiuniwinu
Ans faudiinnuduasesdunndeuuisUssmaanigenini ladusuiinisldlnalnianly
nsinunsiivasnsedmiuild wiAnuidedns@nviilinadaudeiu ndngiudraauandiiiugi
nslasulnalvlanluusuiusiauisaasunvasnisiauivesssuuduiusinand old Tne
Ingaramo P et al. (2020) 1§vinisAneies Are glyphosate and slyphosate-based herbicides
endocrine disruptors that alter female fertility?” nan1sAnwifidndanuin nslésulnalanly
Usinasenaasuudasnisieuresslduazungnld wana1nil Kaboli Kafshgiri S, et al. 1
N3ANEIUTEEUANUFURUSTENINaNTTIATY GBH AUssuvAURuginands lagnuniulssanssy
n1sfnuludnineasdliun vy wne wazuan nan1sAnwdulngseuiinisisuslaves
dodolusilduazungn madsuniasmwesseduifuuarnisiiutuves oxidative stress AusEdy
V9N UFUNE GBH uaﬂ‘«]’]ﬂﬁgﬁWUﬂ’liLU§HULLUaQ%BQi$UU§Uﬁu§ awA histomorphological
changes, reduction of the mature follicles, higher atretic follicles, and interstitial fibrosis 58!&
199z AnNMsnIERuTes GBH lufuuSinauaysvernailunmsiududa namsdnidatuayu
APUFURUTIENINNITLATY GBH Aulspuasssuvduiuginandgs (Costas-Ferreira C, Duran R &
Faro LRF., 2022)
fwveslnalianuenanazinasoszuuduiusaninalumsinuandninaasuazluingud
91nMsAnw birth cohort study Tu3g Indiana Bslé¥unsAfissiweunsiiled 2017 fsusnifuidu

=2 A o =2 LYY aa (% LY a Y 1 [
nsfnwwsniviinsfineinisdudalnaliianluanslinssdluansyow snilaeldiiegsdaanzilu
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msiansduialaenss wusgdvlnalwianiinsranuldluanifinssinguieguinnii fovas 90
waznuiiinnuduiudodaditoddy Tussesnainisnansssiauas 2elull 2022 Corina Lesseur
wagAne (2022) lﬁi/lﬁmsﬁmmﬁaﬁ Urinary glyphosate concentration in pregnant women in
relation to length of gestation tie@nw1Auduiussznintenislésulnaliiannounasnuas
sveraveensnnssilulassnmsAnuimunisvemisnuazauandey (TIDES) SadunsAnu
WUU multi-center US pregnancy cohort Q’%%’w"ﬁmﬁmmamiﬂuL*ﬁawaq Glyphosate lag
Aminomethylphosphonic acid (AMPA) mﬂﬂaanmaqmjuﬁ’mshﬂut,wiaslmmasuaami&y’amiﬁ
uansAinuvadmslafuduialnalrianludszansialuenadmansenusosudomaasy sy

Ya o Y A

lnen1sSURURARNAUYDY GBHs 98anTeevlIa1veIn1siiassaunfnuivun fideilvaiauauusi
drAgganisyiuassaguiietosiunisaasnnouivusdsiuidutle daidesidAysonunimnis
manssduasmsnusniin uiegalsimuiideiauesugindnludedins Anwduduliunnduguiu

lnatanzegredslulssgnanguidssuazilsizunedulaun anslinssduaznisnusniia

lngasulnalnian 5o GBHs anunsavibiinnsivdsuwdasiussuuduiugndumnamouag
a a & 1Y = o 4 vy o 1Y 1 <
e nswdeuwdasnantianusadesiuniorilvianatlamenisdesiuluseduluana egrslshin

v [ L4

IndudosdnsfnwiiuAuiiodns1einansenuvedn1shisu GBHs #on13213 WuguaIuyue

HANTENUADFUNINYDINY LI ULIVRINEITANINNNTAUNUS N13A1ENOANIIRUTNTTU WATNITAUN
NAYVSTIAZans o nANAINANTENUAUAUYDINTSUAUNE GBHs salume

3) lsala (kidney disease)

nsfnwrauduiusszndtdlnaliianfulsalnisoss Iny Sarath Gunatilake,
Stephanie Seneff wag Laura Orlando (2019) auadedunuiiddnyin Inalwiandunumddaly
msvuaddaneuiinludslavesfinuihifnisuudou Fuhlugsammainlsaladodsasiulugmsy
inunsnssy nefinisfnuisenuin fdseddwansenudeussrvuluiufinuasnssudundn
uaﬂmm‘fmiﬁummLW;“UENI‘JPW Chronic Kidney Disease of Unknown Origin (CKDu) ialanlu
dindln In19 wadanes wardude nulanwweanisiialsaluldunandadeden widunis
Aaandadeiunaneysznisiionndilugannnvesisa §3sedaldinisdnuides Glyphosate’s
Synergistic Toxicity in Combination with Other Factors as a Cause of Chronic Kidney Disease
of Unknown Origin Tutssmenidan Tnsnsnuyaunssanssuilfidessauufigrudnlsn ckou Tuad
Ssndunauananuluiviiasugrdsuvednalimansaufuasiivnanesia siuiensaien
nslasungoslsduasrloaminuinifuinnsgiu msdudalaneviin a1sanussdsiiuazasiviivil
Aalsa Avsrenevinth uaﬂmﬂﬁé’aﬂmsmﬁﬁamLﬁmﬁ'ngmmimﬁﬂizmm glyphosate-
based formulations agiAwuINNI1 glyphosate in isolation (Defarge N. at. Al., 2018) %ﬂqm
Usgnaunl8a@15tanLeae polyoxyethylene tallow amine (POEA) wag Quaternary ammonium
compounds (QAC) Fauandlunisfinwaudufivnuindufiwdeunduinnnitlnalianes Jade

FULEHE959189 low selenium toxigenic cyanobacteria N1591A@1591911T WA SENRNAANTNY
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Mndende uenaninisdudatuansiadmanmainuasiasamglnalranuasnisamen fuuiliy
Huilideuseneuiu warenaduiladondnvestiafoswesuisanvnvedisald wamsfnuidnuis
Inalwameangrsvszanuiufuladedy q Wudwlng Weiiunavesiivieln Insfidaiaueifindy
lnalnannelifndunsenngrdvesezilunedavesinady Fuzludavinenalanistesiuny
s35uRRen T UTEaNSEY 9 e mamzwwiaqsumwsuaqiﬂaiwLam"mﬁ'umié’mﬁaﬁ’uuaﬁwﬁu 3
Tnglamzmnsimen waznsdudadennaamianonmsuldun mvienlunnzeumyiigieasil
lndemeldedndaidentuiu aruduainguesnaifalsawasdgmavninitaguliluunaud
LLamﬂﬁLﬁudmﬁﬂu%umauﬁé’wﬁggﬁqmﬁéfaq%’mmiﬂaqﬁ’umi%’ué'm‘l’aLﬁaammswawaﬂm CKDu
AaN1sUgAN1sVIBNITIATenLas Inalianludandyd viauarmviadeniunisaiunuivislaeds
SuyusviesedBinanmenin wu nsdn nou nstailusasigndeuludunouniseFeunisugn
deliAn msaansdudaasiadidufivlunisinuns

4) Tsadiu (Liver disease)

nssududalnalvianuaznisiinlsadunienesanimvasdulunywdireudates
ogalsAnuiisrenugiaevestsa Nonalcoholic fatty liver disease (NAFLD) Faidulsaiuiinyld
Vegluuszmaiinauiuds (Loomba R. & Sanyal AJ,, 2013) %ﬂéﬂ’m non-alcoholic steatohepatitis
(NASH) azilaanuidsageienisiiwaiinluduyilfiinanzidesimuivesisn crhosis waz
hepatocellular carcinoma InedadedudawindeudidemaliiAinn1ie NAFLD 1dun arswafifnda
dngivuazansindniuito Tnslanzedadeannaillnaluian TnsfinansAnuludninnassatuayy
31 mslesuasnidlnaliandusyeznamivegsradedusydud o diunessuunmaiuens
MidninaanuineInN1sLansves hepatotoxicity, liver congestion, necrosis La¥AIET DNA an
yangluwagsu (Mesnage R, Renney G, Seralini GE, et al., 2017; Mesnage R, Arno M, Costanzo
M, et al., 2015; Milic M, Zunec S, Micek V, et al., 2018) fatfug3fodldvhnsAnufassaulnaly
anludaanizuazans metabolite aminomethylphosphonic acid (AMPA) TungueUae biopsy-
proven NAFLD WeUszuiaan Glyphosate dietary intake and exposure to residues 310
nsAnwuunauludreminlugUie Nonalcoholic fatty liver disease (NAFLD) 1304 Glyphosate
Excretion is Associated With Steatohepatitis and Advanced Liver Fibrosis in Patients With
Fatty Liver Disease ¥84 Mills PJ waganiy (2020) nudn glyphosate excretion ludaanizvasgUae
NASH pglusefugs laiuSeuiisuiudiaslifinng NASH egilifoddny uenainidamuimssy
Fuidlnalvhanvildinnsiiiutues fiorosis stages eehaifodfaymieada Qﬁé’aaﬁﬂiﬂmﬁmamq
dmsuuszeauiildldienlunanmsinuesnieegendeluiufignaimnssy wuidlenasududa
Tnalian N1un19n155uUTEMIU Roundup®-treated GM foods Lay/#3e W 11 Sy Lazdn?
197 (Myers JP. Et. al., 2016) uamnﬂﬁé’qaﬁﬂﬂ85@miwulﬂaiwLammﬁwﬂu{]am’swmmez@qféa
aveumslisududalnalmiasludinysesrTuresUsssuiall wSenseundivennunsnstiunis
Sudariludeunanmsvhuasiandamensinens

5) Tsaszuuuszan (Neurological diseases)
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nuan1snumuestndussuunanuideifuilul 2022 wuilnalvands
nansenuiiufivwesrossuuyszam msldsulnalwamilmnAnnswisuwlasiiddglulasadn
wayni1fiveIssuuyUseaIn Carmen Costas-Ferreira et. al. (2022) Anwi3as Toxic Effects of
Glyphosate on the Nervous System: A Systematic Review WU mslasulnalwanviapense
g dndlvdfifdunausmvesaafuusiwiiAsivie sruulsrammangegns daansznuse
mMswauwadauUnAlasnisannisnuguduneNsdedyiauarnszuIums sahlugms
Wasuulaslunsaiessuuyszamaiunans nsiulaveasaduszam warnsasadeluddiudy
lnalian azdamansznuilufivedrannsoarsdevszamuagyitliAnauiaionainujizen
P8nLAdU neuroinflammation Wag mitochondrial dysfunction %ﬁLﬂuﬂszmumsﬁﬂﬂﬂdmsma
vougadUszamiilesann autophagy, necrosis w38 apoptosis SITdNYaIzTENGRANTTULAZAIY
AnUnAve9 motor disorder aginglsfimuusunalnalvianfiairsmansenuseszuuissainly
nsfnwiifanuuandatuegiann wimnidaddaddsilneninsnuiifuguaninssiu lng
winvefinnuuandnsiidfyseninmanisinnsiundufidaauinnisdudadulnalranyhlfiae
nswasuudasitddnlulassaianaznisvianuresssuuyssamuosaywd vy Uan uazdndlil
N3¥ANHUNE
uonniifafiseaunsiin Neuroblastora lunisnusniinanuansenuveanisidansiad
ATALNAY HAN15AN®IITE meta-analysis ¥99 Khan A., Feulefack J., and Sergi CM. (2022) 304
Pre-conceptional and prenatal exposure to pesticides and pediatric neuroblastoma. A meta-
analysis of nine studies livin153asziinasivuededldiduarsauuadianuiedoatu
ginmsaiffiutureailosenslaidmuveslussouvomanuiels Inefaunfigiuinisldsuans
Adndngiigneunaannuduiuswazaifinisalves neuroblastoma luin Inevitn1sduauly

PUBMED, SCOPUS gy Google Scholar %guwifuﬁ 1 4n51AN 1960 UDLADUSUINAN 2020 WANNS
‘3mi’]gﬁmmé’uﬁuﬁ‘wudwmﬂé’%’umiﬁﬁmﬁmgﬁﬁadauﬂaamﬁmmé’mﬁuéﬁummLﬁsaﬁlﬂwﬁwm
n151A0 Neuroblastoma 715/ OR 1.6 (1.1-2.3: p = 0.013) Tuvaed OR veen1slasuansmen
dngivvdsnann fio 1.0 (0.8-1.3; p = 0.723) fedumsldsuamsrnindngivnounaeniiemnuduius
fumsiAnlsauazazi3s Neuroblastoma lngaeandesiudoaguves IARC MUszifiunsneuziises

Taazduay lnalwian unailslau wisilslou warmnseAaaIuNed Auasu

Tngagunisanunfiiunnied 2015 diinddelsauzifeuuvfvesesdniseursiolan
asunansfnwndn tnalvlan "snanslminlsaunsdunywd’ uisisausiussnintesdnmseawndelan
uazanUszruAlul 2016 agudt Tnalilan “lshiezneliiAnanuidsedsauzslunyudiiuns
u3lanems’ uagusldiinnuduasesdanndouluanigs (EPA) agliontedrdndesnisldlnalyl
an Insvadihidunsied wieneanduugilivindsannd lulufiufinunsns suildendda
Fofnintiduna 12 Saluwdimsdanu egrdlsfinu swAdenansFuanuumilugasd 2020-
2022 insAinwmansznudeaunmvesyed Usidilnalmanduansiionanenzuazdmaste
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STROBE Statement—checklist of items that should be included in reports of observational studies

Item
No Recommendation

Title and abstract 1 () Indicate the study’s design with a commonly used term in the title or the abstract
(6) Provide in the abstract an informative and balanced summary of what was done
and what was found

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported

Objectives 3 State specific objectives, including any prespecified hypotheses

Methods

Study design 4 Present key elements of study design early in the paper

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collection

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of
selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of
case ascertainment and control selection. Give the rationale for the choice of cases
and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of
selection of participants
(b) Cohort study—For matched studies, give matching criteria and number of
exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of
controls per case

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicable

Data sources/ 8* FFor each variable of interest, give sources of data and details of methods of

measurement assessment (measurement). Describe comparability of assessment methods if there
is more than one group

Bias 9 Describe any efforts to address potential sources of bias

Study size 10 Explain how the study size was arrived at

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable,
describe which groupings were chosen and why

Statistical methods 12 () Describe all statistical methods, including those used to control for confounding

(6) Describe any methods used to examine subgroups and interactions

(¢) Explain how missing data were addressed

(d) Cohort study 1t applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was
addressed

Cross-sectional study—TIf applicable, describe analytical methods taking account of
sampling strategy

(¢) Describe any sensitivity analyses

Continued on next page



Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible,
examined for eligibility, confirmed eligible, included in the study, completing follow-up, and
analysed
(b) Give reasons for non-participation at cach stage
(c) Consider use of a flow diagram
Descriptive 14*  (a) Give characteristics of study participants (eg demographic, clinical, social) and information
data on exposures and potential confounders

(b) Indicate number of participants with missing data for each variable of interest

(¢) Cohort study—Summarise follow-up time (eg, average and total amount)

Outcome data 15%

Cohort study—Report numbers of outcome events or summary measures over time

Case-control study—Report numbers in each exposure category, or summary measures of
cxposure

Cross-sectional study—Report numbers of outcome events or summary measures

Main results 16  (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their
precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and
why they were included
(b) Report category boundaries when continuous variables were categorized
(¢) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful
time period

Other analyses 17  Report other analyses done—eg analyses of subgroups and interactions, and sensitivity
analyses

Di

Key results 18  Summarise key results with reference to study objectives

Limitations 19  Discuss limitations of the study, taking into account sources of potential bias or imprecision.

Discuss both direction and magnitude of any potential bias

Interpretation 20

Give a cautious overall interpretation of results considering objectives, limitations, multiplicity

of analyses, results from similar studies, and other relevant evidence

Generalisability 21

Discuss the generalisability (external validity) of the study results

Other information

Funding 22

Give the source of funding and the role of the funders for the present study and, if applicable,
for the original study on which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and

unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www .epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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