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Farmwarkers ju the United Staies constitute 4 population ar risk for serious environmedital and
accupational fness and infiory as well as health disparities typically assoeiated with poverty.
Testicides are a inajor souree of openpational injury and Wness 1o which furnvivorkess are exposed,
Diforts to provide safety training for farmyworkers have nat beesn fally evaluated. Based on the
Health Beliel Model, this Ainalysis exantines how safory information affects ;mmewcd pesticide
safety risk and control wmeng Farmworkers and how periived risk and control affeet fremworker
knw,},edgc and safety behavior, Dato are biased ‘on interviews conducted in $999 with 293 farm-
vorkers in eastem North Casoling a5 part of the Préventing Apviculiiral Chemical Exposute in
Nofch Caroling Farsiworkers' Pra]cct. Perceived pcsutu]e risl and pereeived pestidide contral
seales were developed from intershi itpny Analysis of the liemg and scales showed thar faeny-
workers had fairly high levels-of perceived wisk [Fony pusticides and, perceived control of pesticide
safety. Receivinig information about pesticide mft:ry {€.gn warning signs] reduced pt:rLcm‘:d tisk
and inereased perceivid control: Pesticide éxposiire knowledge was siongly related 1o peresived
visk. Howewer, pereeived rigk hnd a limited yelucionship to safery knowledge and was:nor relased
to safety behavior. Perveived control was noc velated to prsticide expohiie knowlodie, but was
strongly relared io safety knowledge and safety behavior. A key reset of environmental jostice-is
thar comspmities mast have control over their environmeny, These risulrs ¢ argue that far 1:um::de

safery edoearion ro be effective, it must address fssues of farmworker control inimplemes

ing

workplice pesticide safery. Koy words: environmental jnstice, health dispariies, iigeant fossiv
workers, panidpatory resedreh, pesticide. Enpdron Health Pevgpect 13 00s0ppl 21:253-244 (2002},
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The egrimared 4.2 million migrant and e
sonal Firsrdvorkers in the Vnited $rines con-
stitnge & population at visk for serions
environmenal and occupational Hnese and
injury as wetl as healil disparities wrpically
asgociated with poverty (7-9). Altheugh
Farmvwoekers ave essensial w dhe production
of Toud 1 dhe United Stares, they bave Jinde
power o congral thelr work conditons,
Farswnrkers often make little mare than
minfmui wage, seldom recefve my employ-
meng bf.nd:ts, and inmany arens. gre.ngn
ongaitized, Most farmworkess are immigrants
£ the Ynired States. e nartonal foon-
warker population has become increasingly
Lating and Mexican d:mng dye frast decade
(8-10% 1n 1998, §1% of al) migrant and
seasonal Brrworkers in the Unived Stues
ware foreign-hom, and 95% of those were
Bioen i1 Mexico (700,

Alchough some argis of the Uniced
Stares (L,g., Calitornia, Florida) bave rous
tuu!mmp oyad Jarge numbess of Lavino sea-
somal and migrane Brinworkers, other archs
liave recently expetienced o drumacie
nereage in thew workets ag ﬁmaiy fabay
mives way to Dired lahos. In Novth Carolina,
swliich ranks Tifih in the size of j1s farme
worker populatian, maost farmigorkers 15
yearsago were Afrdcan Amedicin. Today
paly 10% are African American; most, tike
lia fest of the U.S. farmworker population,

Pesricides are 2 major source of eccupa-

ongldijurg-and illness 1o which fennwarke

ofs are-exposcd. Gonremporary LS,
sgrrieulture uses large amputs of pesticides
{71,12). Apricuirarml pesticides inghuly those
chemicals intended 10 kil ingects, plaais,
imsgi, rodesies, and other organisms dhar
interfere with the praduction, swrage, and
distiibution of agrivalriiral prodiice. A
agrisulroral peeticides now haing
: muaom:ti effeets on human hedlih
{73). The mugre of Tarm wosk exposcs

eveiyonio who. warks on o farm 1o pesyi-
wldes-—fatm ow

s and managers as well as
{armwivckers, Elowever, fasmworker pesti-
cidde eiposire must be considered sc.lmu_u.t,ly
becatrse of the extensive fand labar dhat
maost furmworkers perform and because
Tarmwerkers have limiited power to {nfluence
woikplace safery. The healh offecis of psti-
cid exposure cani b immediare and inchude
tashes, headachey, nauser and vmmlm;,, s
otlentation, shock, fespivatory Failure, conid;
and, i seveie casis, doath{ 13-15), Pusticide
eXpOSITE G also Trave long-term offecis on
health fs-the form of cancer aid ngurolugic
and reproductive problems { [6--21).
LEfforesro pravide safety ining for
Farmwork kers have ot beeb fully evaloared,
The mest cowiprahensive pesticide safecy
regulations for all agricalral workers are
the LLS, Envirenmental Prolection Agency's
Worker Prawcion Suthdard (22, The wwo

<ental Health Perspectives « vetume 1100 supsieniar 2 [ Apeil 2002

natienal evaluatians of these reguladens have
woi inehnded any- direer-data collectdon with
Farmwaorkers (23,29, Seversl swdies have
questioned. the implementation of these reg-
ulaiions [eg. Artaacy et 1l (9291 The U, ‘a
Gavernmem Accuunnhg (Office has jssued a
report crizical of the implementation of the
Warler Prowedon Standard (26),

Thee are important gquestions sbou the
cuftural and. eduegrional appropriateness of
he regulasions and the marerials developed
) Implunm' theri In geneddl these- muced-

wls are prescriptive, illing farntworkets baw
o behave, bk they fail o el how such
hehaders will reduce risk {27, _

A variety of thetrivs have been developed
1o ]):m'idc {rameworks. for understanding
and predictng change in health hehaviors
{29). The Hoald Bcltcf Model (HBM) (29
is pardeulddly usetil for dhe stady of farin-
worker pesticide safewr behavior because of
izs simplicity and pursimony. Tr sees behaviar
as-4a Rificiion of 1 person's suliective miue of
an purcomeand his/her especarion thar a
patticular health behavior will resuly in that
cureame, The HBM hay'gix key conceprs,
Peraciiee sl r*pﬁb{f:{y ivan individual’s beljef
thar Iiefshe s av risk of an owcome: The
relatlonship of porcr:wgd euxc‘epmbuhiv 0
wikivig o hmhh acrion is modified by per-
evimed seveeity of the omcome, the prresived
denpfies of a health behavior to modify the
risk of the outzomme, and the' pescnived bairi-
7w raking werion: Bevond these, fues o
acifon and selfefficacy can also modify the
u.iuummip of peregived sufu,qmlnln) 10
action. Gues to.action inclade fecognized
SYIMPIONIS, fnowledie, and ednmfmu Self
Lﬂmc}r s:the confidence {n one’s abiliry to
redizge vigk through behavior change: Most
of the work 1o diite on fariw orkers has
addressed vive vongtruets of perceived. risk
angd perceived contralfseli-ellicacy without
linking it to knowledag,

This-anicle is pan of the hwmor ap]: Advancioy
f‘m'.rrwmn el Justiee throngly: Lommmsenity Based
Hpspareh,
nesg karesposidenge to T.A, Argurs, D,

of! Famile sud Cosmarsly Madigise, Wike
Forest Universiyy Schaol.of Medicitie, Winston-
Saltin, NE 2FYST-1084 UEAL clcplmm‘ {3360
TL6-9438, Lax: (336 716-3026, Eamail: taz-
sy @ytabme.adu

Thiswerk was stgiporwed by Naviowa! Insdiue of
Faironmental Heilth Sclences prang UR08749,

Retdval 13 Augost 2001 doceped 3 Decembior
2001,

233



‘Frvireamental hustice » Arcury et al,

Several spedies have addressed farm-
wotker knowledge, helicfs, and: perveprions
abaur pescicide exposure risk. Baey and
Fenzell (30 foimd thal Latine migrant
farrisworkets in. Florida inrerprered pestdcide
exposure-relited: symptoms within a culul

frameworls, amehucmg residual sympoms of

pestivide poisoning to the Mexican folk il
tess tusto, Ltz en dl. (30 wsed foeus group
dats to exuming Lagine farmwarker peroep-
tions of pesticide exposure and their beliefs
abous caneer cangation, They fotnd thar
farmworkess knew thar pesticide exposure
could cause healdh problems bur did net link
prsticide gxposire to cancer,

Quuirdt ot al. (32} preseat the most
developed analysis of fasmworker percep-
tiong of pesticide exposurc. Thelr analysis of
in-diepth inserviesr data collected with farm.
workers 1o eastern Noeh Garolina found
several major chemes thar reflece farmworker
pestictde exposure bediels: Ome 1§ the belief
chat scepribiing o the effecrs of chemicaly
s highly individualized; some persons are
sensitive and cxpesience il efiece, and oithers
as¢ inlervntly imore resistin. Another théme
indicaies that mest fasmworkers are con-
cerned with-the immediate or acuie effeers of
esposiite, Very Tew gre pwaic of‘p'otcmi,&l
long-rernconsequienies of ekposiive 1o pesti-
cides, and none of them link these ro
chromic exposure or o residues, A final
therne ndicates that farmivarkers are divided
on whethier pesdcides are porendially dunger-
ous, Sorme farmworkers believe that’ pesti-
cides-are not dangerous o oo and thae
farmers would not use chemicals if they
cunld harm hannass, Othees concend. that
Tarmers have no regard fortheir healeh,
Quandrer al. coiwtude that the cognitive
sl of su‘»:rcp'tsbdu}' varies among fapm-
warkers and that it comradiers the epidemis
alogic aad toxieologic models of pesticide
effeces. Fhnote and Arcury {33 build on thi
analysis of Quandi cx.al., mhnn&l.ng_thc s
ticide expasure and health beliels among
farmworkers in westgen MNorth Capoling,
Their qualitative rexislis fugely substantiare
Quand s sarlier warls mostof the faray
workers they intenviewed koew that pegti-
cides could be harmful, but the workers

vasied it their levels of knowledge regarding

rowdus of exposiie specific !wakil eh‘u,t\ of

pesticides, and ways to avoid and redye
expasure. They conclude chat a perce dived
lack ef coptrel among faemworkers aud
fiealth beliefs were salient factors that
decreased workers” nse of safety pracrices. A
study of soathern Mevican farmworker
beliels sbout pesdeide erposure (34) faind o
belief system stmilar o chay deseribed by
leﬂdi et al. {32). For example, the
Mexican Farmvorkers werd most concerned
ahout acute offeos, not residues,
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In werms of peiceived control, Grieshop
et al, {33) forndd thar Californis farrdiworkers
ateributed more conerol over workplace
sai'c—:y to facrors ouiside of thamselves-{og.,
in {God, Juck, or supervisors) thai 1o faumz»
they could conurol, Althouglt they thonught
ahour, ways to stay safe i the- wotkplace,
they also had 2 cognitive strriegy of acoept-
ing dmrvcr Vatag}ma (36,37 alsn found dhat
many California farnworkers perceived litde
control over exposure 1o chemicals and their
rregative health effeets, and this was assweis
ated with failure to use prascctive behaviers
to prevent or ricduce exposure. Those farm-
workers In berger cconomic clreumatanses
wate more [thefy o perceive themselyes as
Taving congrol aver exposure {38),

Avalysis by Austin et al, (39 of 1998
data from easrern North Carolina fasmvivork-
ers also shows thar control s a significaint
issue for pesticide salety. Fanmworkers per-
ceive wany preventive measuies 10 be oug-
side thiete canifal, Thea niuy of fapnwirkers

to engage in safe pracrices depeaded upor

clieir abiliey to communicare with their
employer, giower wixtanships arworky and
the availability of prorective equipimens.
Ullike Vaughan (38), having greater infor-
uition aned readning did notpredicr a:greater
sense of conteol lis8he Nordh Cardling

Using questionnaire dats from farm-
woghers I Nordh Caroling, in this srdcle we
examine four questons abour farmworker

p&rcmw.cl pecmldc safety figk i and peeceived

pesticide sufesy comueal. First, ehiar 3% the

level of percvived pesticide risk {PPR} amoeng,

these furtwisrkers? Second, whae is tie Jevel
of perceived pesticide congrol (PP 2mong
these fuomworkers? Thied, what backgronnd
charaereristics and pesticide nformation fag-

tors are relited 1o PPR and PIC among

these Batipworkers? Brpally, how are PPR
and PPE wlaged w iczwwlﬂdbc of pesticide

exposwe sources, knowledge of pf:snc:ée-

safety bchasiors, and actual safery actions
amony, lrywarkers?

Wlethods
Data Collection

Ohisr dawg swere colkerted as pait of the PACE
{Preventing Agriculieal Chemical Bxposure
dntang North Gurplina Farmworkers) prov
jeat, PACE was a commyipiry-hassd it
patory wseareh projeet dusighed to ceduce
fapmeworker pesticide exposure by develop-
ingpy smpic‘mcsmn -and- ci;ssemm.aamg & el
rarally appropriate safery educaion program
(40,40, The Norch Caroling Farmwoikers’
Project, a community-based farmworker
advocacy organization, was 2 parcoer in
PACE, part pmng in 4 sesearch and inger-
veption doivides, The PACE projoit was
based in an cight-countyregion of castern

Nordr Carolina with the stage's lighes
concentrations af farinworkers, Muost facms
i1 Norgh Carolisia erapley Hl-or fewer work-
ers. (42). The PACE project targeted Tarms
thar produced whiccoor cucumbers, as these
crops involee consilorable hand labar., The
focius of PACE was the development of saftry
educinion programs for fickd workess, rather

than pesiicide handloss or licensed applica.
tors. Pesticide regulations for field workers io
Norh Carelina are tabien divecdy fivm the
LS. Environmenral Protecrion Agency's
Warker Protecdion Standard {221,

Data for this analysis came from pre-
ingervention fnzerviews conducted with 2973
Litine fafurworkers during June and July
1999, There was uo available sampling
frame of faroswarkers i Nordy Caroling,
We thereforr implomented a two-stage pro-
cetlure to lacare .m‘d recryit pa‘rtiuip.m‘rw
(2.29),0on the basis of the need 1 maximize
the rgoresentativeness of dhe sample, while
taking into accoyat the exigrncies of wark-
ing with largely undocumented, relatvely
invisibles aged i:w{:l\' mubile population, We
knew that workers could be focared In a
variety of residential stres, incheding on-
farm dabor wanps, trafler parks, old fm
houses, and apariments. The frsr stage of
the sampling plan was invended o s
itize represeatutiveness of the sample by
selecting 4 broad range of sites. A gite was
defined as a residesial locale in wi:écil all or
muge residerits were farmrworkers and their
famities. Community repeestataives cronved
a list ol porential siwes on the basis of their
knowledpe as area residents, by communiry
récomnalissancs, by inrerviewing facrmers, and.
b raiking with farmworker servigy providers.
Hagli site-was visieed o asceciin whether the
facowairkers present would be willing 1w pac.
rictpae in the study, IF asked, Commuaiy
members were h;rud and acc.amp.tamd the

projecr sl on site visits. The PACE sraff

then selecred a-aitx ol dres from dliose visited,
frveluditg Targe s somall labor campe, aailer
parks, wisd renwd houstng,

Thireyssit sioes were incladad i the fiest

stage of the samiple. Goe shte originally

selevied for the study was dropped and.
fepladed when the farmer who owned the.
shte refused o tave his eniployees pariei-
pate, I die second sampling stage, farm-
wirkérs wertrrecrnived ar tul: e All site
residdintes were asked to paricipare dp die 33

wites with feseer than 10 resident workers. 1o

she oilir thepe sites, die inwgrvdew tedny
Jeader Identifed workers to be interviewed

hy Grsi seleceing any women present, then
selearinig a rangi of uges [rofr those present

to achieve o ol of 10 workers per s,
Bevause r@latiui}s'fcw women worl as farme
workars (i Norh © :emhm, his pracedute
was designed to masimize che npmber of

Siorune $10 | surreniesy 21 Apri 2602 « Environmental Health Perspectives
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women in the sample. Lsing this system of
maltiple contacts leading ¥p to recruirmenr
Familiarized farmworkers with e project;
there wete very few refusals ac the stage of
acial regridoment,

The Intesview questionnajee was devid-
aped in Hoglish and Spanish. Hems were
rakien from existing inserumienss whenever
possible. n particular, iems used in the con-
strueiion of the scales used to nieasuic PPR
angl. perccived pesticide safery congrol are
based on iwems developed by Yaughay (36).
Dr. Vaughan graciously assisied our effores
by sharing copies of her original daw colfec-
dion instruments with us. A professional sevs
vice eranslzred irems into Spanishy chese
jtems were cdited by vative Spanish speak-
ers. The entire questionnaire was pregeseed
with farmworkers residing in (e study area,

[nréiviewits were fluent in Spanish. All
atrended tovo 3-hr seaining sessions and. con-
disered practice tniendews, Interview 1eams
inicluded a PACE seafl supervisor, a college
siudent Auent in Spanish; 3nd one of maore
Tormer favmwerkers. Inerview questionpaires
were checked an site by the PACE staff super-
i, dnd any discrepancies weie resolved..
Trrerviews were complewed in-approximarely
23 min, Participants were giverr infornmtion
about the siudy and ig inerviel dnd were
asked for coissent: At the end ol the fnterview
participunts were'given a wee-shiry piinted
witli 2 safery message. No mention was made
of che incentives before the interiiew ro
ensure that chey were nor inducements.o par-
ricipate, The protocol for this study was
approved by the Institutional Review Boards
of the Uriversity o North Cazolina v Chapel
Hill {Chapel Hill, Nordh Carolin} and the
Wake Horest Univirsity School of Medicine
(Whigon-Salern, Nordh Carolina).

Measurement
perceived risk of pesticide haalth etfecis and
perceived controf over the harminl effects of
pesvicide exposure. Measurement of gach.
variahie is hased on a scale developed from
itefns ingluded in the survey quéstionmaire.
The PPR-seile was based an fve congecu-
tive quéstionnaite irems. These fromd asked::
& How do you believe that your health s
hure by pesicides? £ Do you believe thav the
health of other farnworkess is Jrt by pesi-
cides? ) Do you believe that the health of the
ehiildeen of farmworkers is hure by pesticides?
) Do yvou believe thnt health of waborn ghil-
dren of farmworkess is bure Ty pesticides?
and #): Do you believe that. the ability of
farmworlsers ro have Shildren is bt by pest-
e The respoiise entegories for each freni
were (1) not acall, £2) not enough to gause
consern, (3) envugh 1o cayse 2 Jitfle concern;
and (4) enough 10 worky a great deal.

The two-ceniral varfables fur this analysis are

Responses to these jrems were summed.
Respondents whe did ot complire all five
items were diopped from the analysis of this
senle, decreasing the sample size:from 295 10
283, The scake had a range of § 1o 20, where
5 indicated the Jeast peteeivad risk and 20
indjcared the greatest pereeived risk, Tle
mean for this scile was 14.55, with a stan-
dard deviation 6f 4:02. Cranbach's: Alplia for
this PPR scalewas 0.85,

The PRC seate was based pn Tour eonseg-
wtive questioinaiee irems. Thiese items
asked: ) How much consrol do you helieve
you have overavoiding any possible harmful
health effects of pesticides? £) Mow much
cairrol.do you heliove vou have over wvedi-
ing clothies thar will protece you from the
harmful hiealih effeess of pesticides? o Tow
.much control do you beligve you have over
waghing your hands in the fields sehile you
are working? and o) How. much comuol do

your believe you have over washing your:

clothes after cach tinie you work in them?
The response categories for cach ttem were
{13 no control, {2) a smafl amoung of ‘-
troly (3) 2 moderate amouiit of contrel, and

(4} grear deal of control. Responses 10 these:
drems were supmed, Respandents. who did.
‘ot courplese 21l Four frems were dropped.

from the analysis of this scalé, decreasing i¢
sashple Sire from 293 10:289. The resulving
seale had o range of 4 1016, where 4 indi
caged the least perceived cordol and 16 Ingi-

cated the greatest perceived contmol, The:

seale mean was 1101, with a.sendard devias

don of 2.85. Cronbach’s Alpha for this PPC.

seale was:0,72,

The PIR seale and the PRC seale
measured independent dimensions of per
geived pesticide safety. The Peaisin correlg-
tietr coeflicient for die ot scales way ~0.02
{p=0.7602):

Megpsures were: developed for two: ather
Fvariabloss farsmworker chiatacreristios

finchuding pesdoide safety kmowledge) that
ruight alfeee thie levels of PPR and PPE, and
measures of pesticide saféry behavior chat
unight be affected by PPR and PPC.
Charaetersties rhat might affect PPR
and BPCHinelude backpround characterstics
atvd gafety inforination pravided 1o farme

“workers. Although information oo farm=:

worker gender and ethuiciy was collyeced,
these-characteristies ate rot considerdd in
the atialysis, as-theee was ldevariabilicy in
either. Parmworker age (AGE) weas mea-
sured in years. The number of years wosked

in agriculiure in the Unised Stazes
{WORKUS) was colivered as the agaual

nitmber of years, Ability ra anders

English (ENGUNDER}. had the values

none ar very lirde. Moving from place 1o
place for wotk (MIGRATE), in the United

Stites o a worl conreer (CONTRACT,.
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and having fived ot living in housing on the
farm where Gie works (HOUSING) were
dichotomous variables,

Six mensures of sources of pesticide
safoty information were included in the
giestionnaire Havlng ever received pescicide
safery-informarion-or crpining (TREVER)
and having recefved pesticide safery informs
rion or training this year (TRYEAR) were
dichoremons variables, Pandcipants sating
that-they were told when pesticides were
applied (PESTTOLI); thay they knew the
naitves-of applied pesticides (PESTNAME),
thar pesdcide jnfarmaton was posted where
it could be seen (PESTSIGN), and that pes-
vigide resitieredeneiy Interval slgng were
posted (STGNID) were also dichotomous
variables; (A rescricted-eptyy interval is the
peslot of hours or days hefore a persop can
ener v drea o which pesticides have been
applied without wearing specific personal
protective cquipaeng.) _

We examingtl three sets of vartables that
are meagures of pesticide exposure kaowl-
edige, pesticide salery knowledge, and pesii-
cide sufery behaviors Measires: of pestivide
expostre kinowledge included exposire at
weork and arhome: Eighe dichotamous fems
EXWORK) ghrough EXWORKS) asked
participanss if differenc sourees exposed them
1o pestivides while working. Bxamples of
these sources included “hreathing pesticides
i the 2l "heing speed,” and “from
residues oh equipmient.” Another eight
dichgrompus items (EXFHOME] dirough
EXHOMES) asked parsicipants if different
sources exposed theni to pesticides ar home,
Egamples of these behaviors inétuded “bring-
ing home pesticides:from work" “not chang-
Ing-clothes afeér coming llome,” and “not
Barling of showeriog, when gerting home.”

Knowledge of pesticide safpry behaviors
was measured with four sets of dichoromeus
frems. Parmicipmigs were asked Kow they
shondld ddress to reduce the harmful etfecrs of

sticides, They were then scored for eacly of

seven passible respofises, such as wear a
shirt with long sheevis™ anid “weaia hat.”
Pasticiparits were asked when they should
wash thel) hands v reduge the harnful
effects of pesricides. They were dhien seored
for each of two possible rasponses: “heforg
anting,” and “hefore going to the hathroom,”
Participants were usked when they should
shower 3o riduce the hasmful effects of pest-
ctdes. "Thev were then scored for each-of two
possible responses: “Immediarely afrer
weairl,” and Yafter direcr conuict with 4 pese-
cide.” Finally, pardcipants were asked how
they shiould cara For their clothes o reduce
thie haraihil effevrs of pesiicides. They were
chon scored Tor cach of two possible
tesponsest “Taunder work clothes separaiely,”
and “wear clean wotk dothes daily.”
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Participants were fivst asked o vespond w
& genwrl measure of pestivide gafeey behay-
toir; Do you use mcthods tir pipiect yentsself
from posticide exposre?” (PROTUSEL This
ad the respowse capeparies ol “never,”
“sometimes,” “frequently,” and “always.”
Participants wele then fead a list of 13 safery
belaviors and asked thie numbier of days in
the previous work weel they followed thar
sufery behavior, Number of days-the satery
hehavior was foflowed was adjusied for the
agrual womber of davs worked {e.gs, if
wonked 2 days and wed the Hebavier 1 day,
scote of 0,53 if worked 6 dags dod used the
behavior 3 days, score of 0.4),

Tahie 1. Bagkpround charanisristios of stutly
partigipants,

Backgropnd
characleristics H %
Gerter
Male H 4.2
Fairats 7 64
Ethnicity . ,
MNewizan 25 842
Db L8lino 17 54
Age luars
<2f) 3% 113
20-24 75 250
-7 2 1.2

-34 a0 119

=3
K% i 00
Undérstad baylish
Niing [R5 414
Soma 175 e
Years woorked i LS, agisulie -
1o 173 594
1-4 i 183
B B3 g
fliprant - ‘
Mo 63 32
Yis 188 842
| i i fseusninty oy Taem shisre wislke
G ' 8 53
Yok H3h F{iN
Labor gonugel
e 1 #.4
g 37 485

Table 2. lte‘m includedin ﬁu, Porodlved Pestitide Risk {PFR) scale; number and percent giving pach; ﬂs;mn';c

Analysis 7
Deseriprive sratistics, including fequencies
and peicentages, were generated tor the

demographi¢ measures, The PPR and PYC

seales were ereased as Coltinuous measnes
for statisticil analyses, Correlation analysos,
inclughing Cronbach's Alpha, were completed
1. assass the relatiprship for continnous mea-
sures; Pearsan’s comrelarion cocfficient was
used ws a megsure of agsociation berween
such measures. For dichotomous variables,
agsoctitions with PPR and PPC seales veiz
analyzed wsingindependent stesis,

Besuls
Respondent Characteristics

The farmwotkers who partidiputed i our
setiddy werr overwhelmingly male and from
Mexice {Talde 1), They were young, with
almost 60% being under 30 years of age,
Almsost 60% had worked in U8, agricolnuze
Toe 2 years.or fess, Two-fifths smwd thar they
uadersrond no Frghish, with the others fdi
cafing thar they wndersiond very litle
Exlish, Must considescd dhemselves wo be
maglalm More than pveosthivds Hepd Inchous
it on dhe faems where they were working,
Almose balf of these workers saed shar they
were i the United Stares on o laber sonwsace,

Percelved Risk and Perceived

Control

Abont 20=30% of the workess it nm
pereeive pesticides 1o be eriough of 4 risk 10
thoimselves, other Brawstkers, of their chil-
dren 1o enuse concern {Table 23 Abour
egnal peicentages (20%) fele that thave was
not much cancern abous thelr bealth o the
healh of sther fapmevorkers being buve by
posticides. There was less concern tXpiL'ﬁLd
ovet the risk of pesticidas huredag farm-
worker eliildren, with 26% inddicoting
this was of Bule or no goncen. Almm 28%
o the respandents had firtle ur no concern

abwtst pestivides banming unborn children,
ant ghout the same percentage had Tule or
oo gunaer about pesticides .a{fomnn their
abilliy fo have children, The mican mluc foe
entire PP suale was 1455,

Few of che farmwarkers felr dhay shey
hatl a great deal of contenl aver reduging
their expustre to pesticiles (Table 31, Fewer
than 5% fele chey bad a grem deal ofconrol

over wearing clothes that protect them fram
pesticides and of washing their working
clothet each iime they ware then.
Conversely, 37.1 and 54.1%, respecrively,
raporied ]mwﬂg ap-gantrol over these twa
bishavion. More of the farmworkers [ they
had « great deal of convel aver avoiding the
Farmful effeus uf'pmiuidc (1.7%) and of
'w.asiamg their hands in the fialds wlulc work
g {15.196), but 22.4 and 33.6%, respec-
tively, fele they had no contrel over these
issues, A mean of LLG for dhe PP seale
shows that fasmworkers are divided in cheir
pereeived fevel of cantrol

Yariability in Pevceived Risk
and Perceived Control
There was no rélationship berween the
fauivworker backgrownd chareceristivs; ages
ur abiliiy ro understand - Fnglish and ¢ither
PPR or PPC Years worked fiv LLS, agricul-
duge was also ot relared to dither perceived
visk {r= 0.008, g m--(é.!i‘)‘i‘?} or percetved
conirel (e 0,079, FERINES 14}, HMowever,
ather migration and “nrk status variables
were m!mcd o PPR amdd PPC, Parmwindors
who arigrated for work ox tived in Housing
an the fann where they worked had greater
peretived risk (T Pable 43, Farmworkers with a
woik chntracy and who lved in honsing on
thie farm where thigy warked had hsg, ey
s seeres of she FRC (Table %), _
More imposrant than the felavionship of
h.rd:ymmd sirigration, aid wink-seus vagi-
ables o peeeel ived tisk and purceived gonerpl
woe variablos indicating access o pestigicle

Not enatigh to Encugh 10 GRS Enough m warry

Mot at ol CBUSE EONGeIn EhiiEceniels towl
Seele items. o @) 2 {%; a{th) 11 ait)
Bz yourhisslt: is hur by pestitiden: e &MY 1145368} iD['%s' B} paixastioki!
Beliove Heailh ol el Savmwadiars huet by pestictdas BN 31 i1hgi 1271425 100 (3:2) 000
Belicve spallti of farwwaikers cliifdren Bt by pesticidps a5(1638) 250049 122118 931 5 292 (100.0Y
Bofreve heatth of farmeoriers” uubnm r;hi!rilmhu;.hy pesficides 5E02) e 12380 5 178.2} AL {00)
Bplisve fareworkers’ alility so bave dhildep hord by prstinidns 511178 PRI laesn ?‘z_lz‘ﬁ 3 s 6

Tatile 3, lmms inclugad i m ‘ﬂm Parceived Pesticido Safaly: Cnntrul (PPC} stal: zaumb;*r and pummt glving.adch rssponise,

Small amount

Modprale pinsing

Great dual

No sangrg) of eantra) aof tenitrol
Scale tems 1% Wit )
Awuidding possite horril elfeuts of peslicides 5 (294 Bimy 40117 201600
Waarinig ciothes that pmmm yowu From hanndul eftevisof pastisides BT {65 14448 281 {10y
Washing your tenis iy the Tields while you ave sorking 16:(358) B384 EERHR] 287 300,08
Washirg your claties sach e you wolin thesn 188 {510 B8 g,g(gg g; _ 87 27 11005
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sefety information. Ingreased access 1o
pesticide sufery inforaration was associated
with lower mean PR scores, Those farm-
workers who reporred that they were told
when pesticides were applied (although the
stavisical significante is only argingl), ghat
they knew the names of the pesticides that
wrd applied, and that pesticide information
was posted whete it could be seen had Jower
perceived risk (Table 4). Ingreased ageoss to
pestivide safery information was also asoci-
ated with higher PR seurds. Those faim-
workers whe reported having ever received
pestizide safoy graining or informarion, who
reporced having reeeived pesticide inform-
tioh of traiiving this year, that they were told
when pesticides were applied, thar pesticide
inforiation was posted swhers it could be
suen, and that restricted-entey interval signs

swere posied where they worked had greacier
perecived control of pesticide safery (Table 5).

Tffects of Pesticide Exposnre
Knowledge and Pesticide Safety
Knowledge on PPR and PPC

Grester pesticide exposure knowledge was
assoctated wich ligher BPR scores {Table 6)
Those who staged that each of the elght
work exposure irems and: each of thg eight
lstpe exposure frems were sources of pesei-
eide exposire had signifipamly higher mean
PPR scores, For example, those whi stared
they cauld be exposed from residues on
giquipment (EXWORK?Y had a mein denre

of 19.20, compared. with 2 mean score pf

12.64 for those whe disagreed with this
sureiment, Those who staced they tould be
exposed by bringing pesticide containgrs

home from work (XHOME2) had 2 mean
seore of 15,15, compared with 2 mean seore
of 12,63 for these who disageeed with. this
gratemens, No significant association was
foinsd bevween any of ehe pesticide exposure
knowledge Trgms angd PR

There was 1 Hmired relarionship of
feaowledge of pesticide safery behaviors to
PPR. Knowledge of three safety behavioss
was significandy assotlared witly PPR. Those
who staredd they could redyiee thetr exposure
o pesticides by washing their hands before
going w-the bathiedm (WASHBATH: no =
1407, yes = 1537, p = 0.008), showering
irmedisely afier wark (SHOWERWK: o
= (2,57, yes = 14,79, p = 0.004), and lein-
dering thelr work clothes separately from
other clothes (LAUNSED: no » 13,43, yes =
1456, g= 01004} had greater PPR scores,

Table &, Comparisei.of nidn sunimed sedres {or Perceived Pesticide Bi‘skr{!’-i’ﬁ] seele, hywosker eirasteristics snd pesticite knowlatge,

Environrhental Healily Perspectivas « vowuye 118 fsuspiemiens Z 1 Apri 2002

Variable N n Mear S0} il “Mearn 18D} t p.
LONTRACT: it United States on wirkgonlragt 147 e E1) 155 144243820 047 064
RIGRATE- Tinve place 1o place Jorwork: i 15604.20 R 15G813.77) 9% 0.003
HOUSING: fivii in holiging on farm 78 {3.6118.76 m 14:88 {4.05] 2589 ani
THEVER: evgr rocefved pesticide safely tdining of inforitation 124 1485375} 144 jAmn 113 026
TAYEAR: this year resnived pesticide safety traiping or information 148 1400{3.781 129 14:14:{4.26} 1.66 {112
FEBTTOLD: iid wiien pesticies are applied 145 15061363} 138 1483136 176 ace
PESTNAME: know the natitsof ennlied pesticides 250 163504 05 h 13701483 382 00062
PESTSIAN: pestichle iformation pusted Wi 1t can be seen 178 14.86{1.48) 164 13:86{0.33) 238 043
SIGHID: resteiciod entry inteival gigns-dre posted 150 14791359 132 _1431{447) 09% 033
80, standard devigiton.
Table §, Comgarison of tean summed scares for Perstived Pasticide Sefety Comrol [PPC) scale, by worker characioristics ani pesticide knowledge,

e B Yes
Varigble a Wisan (SO} n Mean{S0]- t g
COMTRACT: in United States on work toatract 151 11E0129% 1% A7 12.86) 318 0002
FAGRATE: movis frloce to plagk for wak 94 1145 {784 188 148112.98) ~1,54. 0
HOUSING: Gvlng tnhausing o fai b1 11,00 (259} pIi 1188772) 27 603
TREVER: ever recelvar pastitide safety taining or iiformation 124 187 (2.76) 145 12134278 -37F 30002
TRYEAR: his year received pestide safely raining or iRformsition 141 10981273} 129 120512.50) ~3.87 80001
PERTTOLD: told when pestiides A applipd 146 W62 43 12.08{2 88) sd 76 i
PESTHANE: keniw the nanes of applied yiastinides 2t 1157 (270} 3 19.97 (.58 057 04
FESTSIGN: pesticie information pesterd where Dl canbie sgen 1" 11 281284 107 12,15 {2.55) -5, 1Nyt
SIGHIN; sestricted enly interval signssee posted 147 11.0% {2 §5} CA 12241293} w37 40007
Table 6. Coniparison of mtan simined scorés for Perceived Pestinido Risk (PPR) Scale, by kiuwledge of expasure sauroes,
Varighle souice R - SN PO -
‘of gxposure . ) Mear (SB) A Mean(S) f P
PEWORK T tenching crops afiar pustisides sre applisd 59 13.0514,36] 224 1485 {3.84) =328 Rikiog
EXWORKZ: Brsathing pesticidas i theale 49 1877 434 3 1483 (3.90) Al 0
EXWORK3; boing spraved with pesticides ki 1326 |40 7437 48519.961 754 ki
EXWORKA: swellowiny switat off face s 13451453 285 14872 18.90) 377 042
EXWDRKS, whin mixing, lnading o apphingpesiicldes 63 13.7914:25 it} 15.69-43:80 ~-4.25 <0.6001
EXWORKS: tauching plants afler pesticides have dricd L) 1345 {085} 182 ; K -3 80 00004
EXWORKT: from residues th ayuipiient 59 1266 14,18F 213 5201378 478 &0.500§
EXWORKS: when riding or equipmant 131 132814.27) 150, 16,65 {145) 5.5 0003
EXHOMET: hringing pésticides pome Trom wark A 138344720 213 ML N) ~2:20 043
EXHOMER: bringing pesticida:conaindes home Hoem iwork B7 1264443) 21 15.16{3:69) .G 0,000
EXHOMES: mix work clothes with other ¢tothos 56 1302 14.84) 278 14.97 {3.68} 281 0006
EX10MES: net-chariggiog elothes after gomisy homa it} 12.23 (4.96) 257 14.79 (3.84) ~3.14 ponz
EXHOMES: tracking pestisides mon shoos 62 1250 {3201 4] B67(3.72 473 <Q.60m
EXHOMEE; bringing unwashed food from figlds 53 12671447 230 1501 {5.77] 411 D001
EXHOMEZ: oot bathing or showering after vwark. it} 11781471 254, 1487 {382} =40 05001
EXHOMES: froin sssldes on eflipment 75 12.2714.20) 208 15:34 3850 533 <0.0003
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Tabie 7, Comparigon of‘m_e_an‘ssmﬁmeclismras for-Percaived Pestinide Satety Cositiel |PPL) ftale, by knovidetge of pestieide safaty bohaviors:

Safoty hehaviors i Maar {851 aph (8] ! i
Ways (0 tlrisgs (et rerduce Bapnkul affects of pesticiies :
SHIRT Warir 2y kind of shirt &8 1164 12 66} H 1930282 L (.8
SUEEVES: Wenr striet wilh Jong slopves & 10 66{2.54 2 TLHE (2 87 P Uf 402
FANTS: WAzt Inng pants i0E 11.06{2.81) 164 VHZ12.78) -2 53 i
SHOFS: Woor sl i TG 2.8 174 115742 80 Y3 D
BOCKE Waar secky 158 113 ERY 1\ 1347 |40 -1 ¢ oI
GLOVES, Woar gloves 1hY 11.34 (2. ']ﬁ' 132 18R (aNE| T
HAT: Weear bt L% Y108 (259) i 19.098{2.77) 210 npa
Wiian shouldwash laods o Yeduee Harmtul efieo of pestinides?
WASHEAT: Wash hefore eating L 1[355 {347 ps 11,4672 75} A 0406
IWASHIME: Wrish bafare smoking A z G150 0 11764230} <[44 16%
WASHBEATH: Wash before geing: tethe bathroam 163 W 106 IR RIVATE b6z 044
Whens should shawey 1o rdwee hemfol etlests of pegticides?
SHOWERWE: Shownr immetditely pfterwork 79 HERRE T HLESZAD ~1 56 {132
SHOWERCH: Shvwer after diract coritack with ehemical 737 HTB{ERG B A6 1 Hi
Tater ol ol eletlies ¢ fetluce harmal offasts of pusticites.
LAUNSER Lanndes ok glithos separmiely 7i A5 T M2 TLBE 21 o3l ALY
CLEANGLE: Wear clean svark st doily gt L8 {00 114 156 2 60 13 6z

Tahiz B, Corrolations tiotwism Pwrmued i’emckjp Satery Eontiol {PPC).and ppsticide -;afe;y hphawms

Numberof veork days in the past week when 1t Poasun's r p

BEMAVER: 4 withnit washing hands Zfh ~{1.23646 <ot
FEHAVES ok without washing hends a1 {3 PR T
BEHAVEJ: smoked withot wasting bands® B ~Q.ZBF0T a4u67
BEMAVER, nsed tolleswithoit washing bands g ~[3.15248 I
ELH#WEL Waire vtk clathes for o tan 1 day q7F 1L .padt

"Askﬂﬁ only of thase wherénerted that thay sineke.

No statistically significant associadons
were faund besween any of thie pesricide
exposure knowledpe frems and PEC
However, knowledge of pesticide sdfut;
Debivioes had a srong rdammsinp with PPC
{Table 7). There was a pmunc agsoriasiyn
between Lnuwhdgo of six ways to.dress fo
redoee Eizr.* farmiul effecrs of ;wausu’*ﬂ, swithi

four of tese (SLEEVES, PANTS, S (}1,,8

and MATY having clear statistical signifi-

canee, andd nws (SOOKS, GLOVES) Kaving
prarginal searistical significance. Knowl e;ége
chyat “washing hefore you eas™ and “laundee-
ing work-clothes sepurmely tedyces the hirne:
ful effects of pruticics”™ also had a posicive
significant relatonship with PPC.

Liffects of Rislc and Conirol

on Behavior

Those with bigher PIC scores siated chas
they used nuethads w protecr i{lmmsciw
{’wm pesticide exposure {1 024 p <

()ﬂ(ﬂ, = 288Y. Migher PP scores were

relared to five specific pestfcidessitfery behavs
iors that far m'wm];c 5. veported that they per
formed {Table 83 Although the c.nmeLt;wﬂ’»
wers ssatmtim]b ﬂgmilcim t, thie coelficients
ranged enly from 0,15 10 0.29. Thuse behav-
fors were asked o onegagive formar in the
intervisw; do their cordelation ceefHdient

wirh TR s negariw Srated as pusitive.

sraretients, those with higher PPC scomes
were siore lkely to repore chat, when &
work, they washed their hapds before gating,

7238

drigking. smoking (if they smoke), and
vising thc wiler, TThey alw id ol wesir work

clothes for-more than 1 day. There seere
elght uther safery behaviors fiar which there
Were nof st.ms!smiiv stpnificant differdnces

by PPC. There war litde relasionship
bevwieen PPR-and: pesticily safiory bhebaviors,
with-aify the corielation berween pefegived:
sk and not showering after wak achieving
a stavistically significznr relationship

BEHAVEM: 7= -0.22, p= 000031,

Discussion and Conclusions
This agalysis provides inportant insighes
Inde how pesticide ifety edugatdon must be
developed to tevease wivicbngnend justice
far farmworkers Tn the Uniuad Stazes,
According to the HEM, pirsons must
cive themselves suswpni}le to rish letore
they will take actipn. This re[unmnlule iy
modified by self-eflicacy. recoguining olic's
lulat} 10 contal exposare !mrm, and cues
w agtion, such as Kpowdedge and waining,
O resalts are consissent with the HBAM,
They suggese dhat pmmcé contisl, not pei-
ceived ris]_n, leads wy actiom,

Our resules show thai providing . more
access Lo Information 1w Bumworliers (e.g.,
sig,nage concerting posugide applicagion)
incresses tedr perceived r(mrrai bur aceually
decreases theiv peroeived risk of puuude
exposure. Although if is imporing thar fiim-
workers mainesin a heeldhy respeer for che

possible bealrh effects of pesticide sxposarg, ir

e ejisadly dmpottant tha they use knewledge
sy cheiresposare o halanee.cheir sepse of
risk, Having informarion abeut when they
ave hetng exposed topesticides sevmms 1o allow
these workis toandpigin 4 modesate senge
of ek aboyr this exposte along wieh highoey
pesgeivel coiciol,

Koowledie alow. ways 1o be exposed to
pesticides and safety belavipes als support
the HBM. Farmworkers who have greater
newledpe of places ac which ghey van be

-epuased] to pesticides have greater perocived

eisk, Thar is, knowledge heightens their
sense ol suscepiibility to pesticide-aelared

ogrresnies. However, graaver kninvledge

abour thely ovr Beheviars thiar witl reduce

pesticide mxposure s only marginally relaved

o proiter, petediviad sk, When beliviar is
examined, farsnvorkars do et beltve more
safely 1o reduce pesticide ex pmmc: based on
Mieir purceived susceptibility. T, kiowing
one i expused 1© & healib hazard Is inpor-
1ant for the pesceprion of risk, bu it is nog
sullicient for changing béhavior, _
Trevedived comrol over gedtieide sulegy
(selielficacy} improves when farmworkers

arg provided with grewser informaron sbout
beaviors ey cany take 10 veduce expositic,

Thus, anwwit*dyo riiay acirally e seen as

pewer by these .unzwm'ixcn hnn\vmhers

wlhics lumvs whiat behdaviors will keen diewm

safe from pesticides:feel chey ave geearer

gonirod over pesticide exposure, More
imporang farmworkers whe feel they have
grogrer coneo] e more likeby 10 repors diag
they actuplly behave in a manner that
rediaces heir risks of pesticide exposure, As
gislaive ag this secms, the aetnal coredation
coeflicients ace guiie v,

This analysis of perceived risk (snsweepi-
bifloy) und pereeived concrol (selfvefficacy)

expandsiatireatdive ressazch rosulis in which

ave grgoed drar sigiphe-delivering fnfarmation

il itk VU | seoeerrny 3 LARAT 0T ¢ Frvlronmanral Maaleh Bercnpeflunt
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through edugational matedials and fraining
withaut providing workets sith a rationale
for mew behavioes is not cnough, asKnowl:
edge did mor have an effegy on prreeprons or
sense of coners] (3043, When firniworians
file ey dul not have cangro] overwoarkplage
salery, o uy did nor repart b::imvuu-e lla.u
reflecred what they had learried about pesti-
eidde siferys Paemwarkers may keow thay they
are at visk, bui theywill not ke action o
redduce this dsk when they feel ihar they Lave
ao control over ddir wark sitwstion

This seudy demonsesares thay pesticige
safesy for farmworkers 15 an envirorimental
ipstics condira, A basic rener ol environ-
mengal fustice is rhar Topal commumities
st bave comsol over 1helr envimnment,
Pesticide training programs for farmwork-
eis, fike thase dr:\elnpci by the LS,
Faviromimenial Prorecion: Amnw {449), pro-
vide-only information, For pesticide safery
education to he w;.wsxi'uimsucwssf il s
smegsured by Sumworkers behaving safedy—
his edueation musy address § mnwarkc:‘
conceoi of pesticidée safety. This control his
wwo dimengioiss: consent and proeess.The
conepl content-of pesticide safery edueation.
mieans ihae ivumwm ket should not gnly b
sold whee they nsuse do to reduige their enpo-
swre o pessicides, but why and. how these
behaviors will reduce dhidr exposul
Behaviers. that seeisy encirzly unceasonable
{e.g., wearing a long-sleeve shirt and long
panws.while wmkmg., in the hear of an August
afternoon in eastern Norils Careling)
Lieconse ok yational wlien the jusifoudon
for the behavior is prusenied {eg, die skin is
thie tajor seusce of contact with pesticides,
annd-deruial alsorpsonisibe wajor v of
pusticides envering the hody), Lhe control
pracess of pesicide sufety education fs klp-
ing frrneworkers dt\’al(}p ut 1[115)1%111(:!1!: thar
skills newded o cosers dia ;wszmd; sufinty
rules arc loflowed i the workplace, Control
process cludes helping farmvor rketfs fegrn
dhar they can alddeess safery mw;x wuh their
employers, Control pracess 3 :
showing farmmworkers that slaey can soive
problefs of pesticide safery whes dheir
empleyers will aon We would espeer:thar a
grezter emphasls on theg pspuctsof sclfelfie
cavy in rrdining farmworkes would lead o
greaser behavier chinge.

This projea hay scvmii 1|mz1mom The:
samyle was limied ta oné region of one stare.
North Cargiing diffiesy from, other stanes |

the fuge number of facmworkers widy ¢
Gisas, Interviews were condicted in 1999,.4nd
the reguluions allecritg agricufure contimue
to chapge. The project dt.sign WG Croge

scctional, 5o that it wvas not possible w-sec i
pergeived contral or rislk acegaily dewernine
behavior, T mrhc;, this annlysis rL]:Ld 15l
repotis af safety beluviors differences

Tpgiven %cii«upm‘ts and acenal heliaviar wre

always possible: Finally, the scales we used:

oo, ngusure PPR aird perceived posticide
sifery contn) fuve ne hc{-n sested or vali-
dupid beyoid our sudy. Nonctheless, the
resufis presenced here are congistenr with
the MBM of behavior ehange, a modyl
demogisiraid rohe |11;dtcs;\'c of the assochi-
gions berween heliefy, knowledge, conmul,
and behavior aeross multiple lealih
behaviurs in numerous populagions,
Althonpl we ot pemain Cautious in
sm;wm]umg whis uialysis Ims dipnilicance for
affecti ng environmental j usfiee lh:mwii vdur
ation. [taviranmental jusice education Pro-
grams most oy be Hmitd 10 informdon,

Rather, these pr QBEAMS Mupt Jaelp alfecred.
umumm:tm 1o i control of the process.

far niplementing change. The M,
thuangh focused o Linug_,n in behavior of
individ uals, sugpesis that environnenial
justice (rrograms thir gear eduwation i sl
ef¥icaey w !udxd 1o reddes ])u‘il!f.id
SXPOSIUY ANONE farmwvorkers
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