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SUMMARY

OnMarch 17, 1986, the Nationd Ingtitutefor Oooupetiond Sefety and Hedlth (NIOSH) recaved arequest from
RathsFoodinersto evauate casss of damditisamong itsemployess: Thisrequest fallowed areport to NIOSH by
alocd damatdoge of two casesof phytophatodatitisin courtesy dearksat the Albeny, Oregondore: The
Orgyon Sate Hedlth Divison was contacted and assged intheevaugtion.

OnMarch 21-23, 1986, aquetionneaire Survey was condudted among courtesy derks chedkars and produce
deaksa theAlbany, Carvalis and Canby doresof the RathisFooding dain. A tald of 57 enployess
completed thesurvey. Twenty-onecasssof phytaphotodammetitiswereidentified; 19 from the Albeny doreand 2
from Canby.

Cesssdf phytophatodametitisweremorelikdy then noncasesto have used atanning sdon 24-48 hoursprior to
theonsat of theragh (prevdenceratio [PR] = 23). Inaddition, cassswearemarelikdy to havegregter thentwo
hoursof anlight eqpoaureduing thewarkdhift (FR=2.9). Warkersexposad to bath ataning sdonand grester
then two hoursof warkshift anlight hed the grestest risk for develgping theragh (PR =4.5). Thoseworkerswith
expoareto tanning boaths genardly hed themodt severereedions

Contact with psorden-aontaining produceitamsfdlonved by utraidet (UVA) light eqpoaureisnecessary to
procuce phytatphotodamretitis OF the psordencontaining itams odary (15.2 itemgahift) wasthe modt frequently
hended during thewarkshift, while parsnip (40 items'dhift) weshended theleet. OF theseitems odary wes
hended unwrapped o patialy wrgpped 57.7%%6 of thetime

A fau-fddinoressein thetatd psorden contant of thelesfs of theadeary fram the Allbeny storecompered with
Cavdlis(17.0pomvs 44 pom) wasabsaved. A smila, but lessdramétic, dfferencewasnated inthepsorden
content of thedaks (80 pomvs 4.9 pom). Thedfferancesinthe psorden levdsaremodt likdy acoounted for by
factarsooouning priar to Rathisrecapt of thebaxed odery gdks

Twenty-onecasessd phytophatodematitiswereidentified anong employessdf RathisFoodings Contactswith
psordentcontaning produceitemsfalowed by UVA exposrewarereponsblefor theosaved cases Usedf a
tanning sdon andlor grester then 2 hours of sunlight expoaure duning thewarkdhift were dgrficant risk fadorsamong
cass Reoommeandationsfor reduding patentid exposLreto psorden-oontaning produceitams using undocks
andavadng atifiad utravide equoareaepresanted in Sedion VIII of thisreport.
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INTRODUCTION

OnMarch 17, 1986, NIOSH recdved areguest from the manegement of Rathis Foodlinersto evaluete cases of
damditisanongitsemployess Thisfallowed areport to NIOSH by alocd dematdlogist of two casesof
phytophotodemitisin courtesy darksa the Albeny, Oregondore: The Oregon Siate Hedlth Divisonwies
contacted by NIOSH and assged intheevdugtion

OnMarch 21-23, 1986, agquetionnare survey was conducted among courtesy derks dhedkars and produce
deksa the Albeny, Carvalis and Canby soresdf the Rathis Foodiner drainto dseminetheinddence df the
damdiitis and therisk factors assodiated with the devdlgpment of the condition. On April 22, 1986, alletter
sammaizng theinitid resuitsof theevaugtion and prdiminary recommendaioswesfawarded tothe
menegamat o Rathis

BACKGROUND

Phytophatodemdtitisisataxic damd reection causad by contact of the skinwith psordenoontaning plants
fdlowed by equoaretolongrwave utravidet light (UVA), produding adhamicaly induoad exaggaraied Sunum
repone Snce 1981, ressrdarsfrom theNationd Ingtitutefor Oooupetiond SAfety and Hedlth (NIOSH) have
investigated two other outlregks of damtitis dinically diagnosad as phytophotodanretitis among grooary sore
workers? Anepidemiclogic Survey of an Ohio sSupemearket in 1984 reveeled thet prodice-exposad employess
who usad tanning paiorshed the grestiet risk for develgping thiscondition? Thecausd agant regpongblefor this
outbresk, presumed to beaproduceitem, could nat beidentified dueto thelimitations of thiseadier Survey.

RathisFoodinasisadend 13 rdal supamaketslocated in north-oanird Oregon, with executive dificesin
Sdem, Oregon. All grooary, meet, and produceitems sald by the dhein are purchesed oantrelly fromwhdestles
and ddributed tothe 13retal oulets Thequentitiesof produce purdhesad reflect consumer demandsfor theitams
Produceitemsare usely sodd within 24 to 48 hoursdter arivd a thesupamearket, and arekept refrigarated or
ocodeda dl times

Rroducedaksunpedk theboxes of produce prior to setting them out onthe consumer digdlays: Someproduce
items such ascday, aretrimmed by hend dloning the aut ends of the.cday to rub ageingt the produce darks hands
andforeams Smilar contact cocurswihen the produce derks stock the consumer ddlays Chedkarsare
resoonsblefor coding theprices of grooay itamsintothe cash regider. Thisreuiresthehending of evary produce
item. Inaddition, chedkersbeg grocarieswhen acourtesy dark (begog) isnat avalladde Chedkasrardy ae
autdoarsauring theworkghift.

Bagoarsplacethegrooary itamsinto brown peper begsfar trangoart. Thework rautinefar beggersrequirestid
audomers grooaiesbetrangoorted by the beggarsto thecustomer'scar intheparking lot. Asaresut, eech begoer
Foendsaconddarable partion of theworkshift outdoors
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V.

METHODS

A. Endanidagicsuvey

In March 1986, NIOSH received aregpart from ademmeatdlogid in Oregon of two casesof photatoxic denmditis
amongempoyessd alocd supamarket dan Inboth cassstieinitid dinicd desipioswearesmilar dsoree
bulousand eythemetouslesons of thefareams: A arasssedtiond study of 27 (77%0) of 3 curant full- ad
pattimebegoas dedkas and producedaksat theindex sore (Albeny) and 21 (68%0) of 31 Smilar employess
a anather doreinthesameapamake dan (Cavdlis 12 milesaway), wesundateken. Theinvedigationwes
confined to employesswho hende produce & thetwo saressncethe previous NIOSH sudies hed implicated thet
aproduceitam (or items) wesregponsble

All partidpants completed as8f-administared quesionrarein which eech was asked to repart thenew onset of any
of thefdlowing cutaneousreedionsonthefareams or dorsaof thehendssnceMach 1 dark oatsor dreeks
ather then maesor freddes; red blatches or streeks or bliering. Additiondl quedionnaireitemsindudiect
damogrgphic deta hitary of currant and pest dlergy and damritis assessmant of tanning reponseto unlight; use
of known phatosangtizars induding medications SunHanning preparaions, ogps and ampoos uedf ntaming
boathsar padars expoaureto neturd Sunlight during and efter warking hours and an oooupetiond hidary, induding
number of hours per wesk worked, shift, frequency of denmd exposureto avatiely of produceitems thetypesof
praedivedathing usdly wom (dhart vs lang deaves), and thefrequancy of hend waehing during awark dhft.
Direct visud examingtion of the skinwes pafamed on 14 of 19 postiverespondarsto thequedionnairefar the
pupoed caseconfinmetion.

A caed phatatoxic dammitiswas ddfined asthe cocurence on thedorsdl hendsor foreermsiinaproduce
hender (begoer, chedke, producedek) of any of thefdlowing: 1) red blatchesor sresksand/or blidters
corfimmed by physicd examingion; 2) dreradaidic hypapigmentation, confirmed by physicd examingtion, withor
without preosding red blotdhes dreeks or bliders or 3) ahisory of dheradaidic hypapigmentation with preosding
red blatdhes dresks or bigers Cassswearegradad asto themaximd sevenity of thereedtion, judged by ether
physcd examingion or hidary, asfdlons 1+ hypapigmeniaion done 2+ aythamg and 3+ blidaing

Produceinventariesa thetwo soresfar thetwo months preceding and during the autlresk werereviewed. The
produce darepefadlitiesand refrigeration unitswereingoacted, and the produce menegarswareintavieved
regarding drangesinthehending of produce. Obsavationsof thework routinefor producederks beggers and
chedkerswere condudted.

B. Phaioprovocationtesing

Fdlomnginitid gademidogcd assessmant and direct aosarvation of produce hendling, threerandomly sdledted,
hedlthy-gppearing dalks of trimmed odery and onetrimmed parsnip were sdedted dff the consumer digdlaysfram
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the Albany dore Threeinvestigatorsruobed onthar upper outer ams (@) fresily aut surfacesfrom thebeseends of
thecday gams and (b) thedoretrimmed sufaces of thecday leavesframtwo samples Thetimmededdf a
third odey 9ak wasruobed onthefareamms Theaut suface of the parsip roat tip, aswl astheintact suface of
the parsnip roat bess, were d o rubbed onthe upper ams: Two hoursater damd expoaurg theamsof eech
inveigetor wereexposed to 7.5 joulesof UVA fromaphatathargpy light bax (Psardlite, Daavion Comparyy,
Bryan, OH). Ted steswereevduated 72 hoursfdlonming exposreand a weekly intevdstheredtter for one
monh

C. Laboday adyss

Sparaed partions of theleavesand dems of thethree cdery samples (used in the photoprovocation
exaimats) franthe Albeny sore aswel asan additiond threerandomly sdedted odary dak samplesfrom
Cavdlis wererandomly removed fromthedaks ground, and frazen

a 4°’F. ThesesampleswereLbssouently pecked ondry iceand shipped ovemight tothe Agriculturd Ressarch
Unit, United Sates Depatment of Agiicuiture (USDA). Thesamplesweareandlyzed usng ahighjoresareliquid
dromeogrgoh (HPLC) for psarden, bargapten (5-methoxypsorden, 5-MOP), and xanthotaxin
(8methaxypsorden, 8MOP). Each samplewas processad sparatdy onthree oocas ons, and ameen
oonoantration and Sandard devigtion were caloulated

V. RESULTS

A. Epdanidgcauvey

Twenty-onecasesof phytophatodamdiiswereidentified. At thetimed theinitid evalugtion onMarch 21-23, 14
cassswereidantified by higory and physicd examingtion a the Albeny dore, 13 among courtesy daks and Lina
producedek. Seven additiond sugpect cassswerereparted by quesionnaredone fivefrom the Albeny soreand
twofrom Canbyy. Becausedf thesmdll number (9) of questionnairesrenaved fram the Canby store, only the 19
casesof phatatoxic damitisidentified among the 48 warkersintaviewed (Teble 1) from the Albeny and Carvallis
doreswereussd far andyds All 19 cases oooured at the Albeny soreamong the 27 partidipent employess No
casssanong the2l enployessof the Carvdlissorewearereported ather onthe quesionnareor fram ather
SOUrCes

Daesaf onst of thedammditisranged from February 14thto March 214 (Fgure 1). Four casesreported
previousraghes twoin Septambar 1985, and twoin January 1986. Supaimposed onthisinformationisthe
number of boxes of cdery (24 dakspar box) sold par week a the Albeny dore No ather produceitem
eqaianad agmila incesein Hesduing thefird waesk inMarch. Sixteen casesoooured exdusivdy in

begoa's twoinindviduaswiho bath begged and chedked grooaries and aneinaproducedeak. Eight (42%0) of 19
casssreportad hypapigmaniaion and eythematous dresking of theskinwith or without bligering (Tedlell).
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Cassswaemorelikdy then non-casesto have used atanning sdlon 24-48 hoursprior to theonset of theragh
(prevdenceraio[PR] =2.3) (Table3). Inaddtion, cassswaremarelikdy to have gredter then two hours of
anlight eqposureduring theworkdhift (PR =2.9). Workersexposad to bath atanning sdonand gredter thentwo
hoursof warkshift sunlight hed the gretest risk for devdlgping theresh (PR =45).

Thoseworkaswith expoaureto tanning booths generdlly hed themodt severereadions: Six (6020) of 10 cases
with bligering reedtions hed tanning booth exposu—re, as compered with nonedf the 9 cassswithout bligering. Of the
10individuelswith bligtering, 7 (70%/6) were exposad to gregter then 2 hours of workshift sunlight, and 5 (50%/6) hed
expoaureto acomhingion of excessve gt and atanning boath. Thecasesdf bligaing resdionsweremaore
likdy to have hed acomiingtion of bath tanning booth exposreand excessve rurd anlight eqpoareduing the
workdhift (PR=45, p=03).

Thefregquency of hendling psorden and nonpsordenroontaining produce itams was asoartained by

quesioraire Of thepsordenaontaning items odary (152 items'hift) westhemost frequently hendled during the
workshift, whileparsnip (40itemgdhift) weshended theleset (Teble V). Of theseitams oday weshaended
unwrgopad ar patidly wrgoped 57. 76 of thetime. Thereweasno differenceinthenumbe of itemshanded or the
frepquency of hending unwrgpped itemsbetwean casesand noncasss. Thereweareno sgnificant differences
bawean the Albeny and Carvalissioresin the number of produceitams hended par shift or thefrequency of
hending unwrapped ar patidly wrgopad items: Thereweareno sgnificant differencesin age, race, o sex bewemn
casssand noncasss. Sansitivity to unlight (esasoarttained by individuels regponsessito the quesionnatre) wasnot
asndated with thedevdopmant of thedemrdtiis Nether thefrequency of hend weehing during thehift nor theuse
of long decveshirntsgopeared pratedive

Fom March 14 through March 17, the Allbeny dorehdd anamivesaty e indudingasdeonadeary, which
aooounted for thetripling of vdume of odery sold duing thewesk (Hgurel). Theadery sdewesnat rdaed toan
ovaay of theitem, ssather doresinthechain did nat dffer adery a reduoad pricesduning thistime: Therewes
no evidencedf impraper hendling or dorege df theadery or any ather produceite during the outbreek. All odeary
gopeared normd and hedlthy; novisbleevidence of ratting or diseese could beasoataned

Bud-Antle eday wassdd duing thetime of theouttoreek. Thishrand of cdery wesd o sold by thedores
invalved inthe previaudy reported oulresksinvestigated by NIOSH. -2

Three hedthy-gopearing ddksof odeary and aparsip weretsken from the produce dves of the Albeny doreand
ruobed onthe NIOH investigatars upper ams: Theamswarethen exposad to adosedf utravidet light, Smilar
toatanning boath trestmat, ar theeguivdent of two hoursof aunlight eqposure. Erythemafdlowed by
hypapigmantaionwere produced from eqpoaureto the aut, ledfy ed of theadeary. Erythemaand bligaing,
fdlowed by hypapigmentation and itdhing, were produced by exposureto theaut roat end of aparsnip.

A fau-fddinoessein thetatd psorden content of thelesfsof theadeary fram the Allbeny storecompered with
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VI.

Cavdlis(17.0pomvs 44 pom) wesdosaved (Tahe V). A smilar, butlessdrametic, differencewasnoted inthe
psorden contert of thegdks (80 ppmvs 49 pom). Thepresance df greter amauntsof 8MOPiInthecdary
fromthe Albeny storeacoounted in large part for the differencesin psorden content bewen thediares The
dfferencssinthe psordenlevdsare mod likey aooounted for by factorscoouning prior to Rothisrecapt of the
boxed odey ddks Thesefadtorsaredisoussed bdow.

DISCUSS ON

Catan produceitams in paticular odeary, parsnip, limes and perdey, may contain aUffident neturdly-produced
psordens which, when ruobed ontheskin, may promateasunbumHike skin reedtion fdllowing uitravidlet exposure
Our dosavaionsdrongly suggest thet direct skin contact with aut or bruised surfaces of theseproduiceitensis
necessay to producea phatataxic reedtion; skin contect with intact produce does nat gpear to beanimportant ik
fador. Inpaticua, cdery withthelesf Surfacetrimmed may havebeen animpartant produceitem regponsblefor
theseouttresks Ince (1) the pladtic begs provided in the produce ssdtion warenat laige enough to contain the entire
gak, (2) theaut sufaoeswere usLEly left extending out of theplastic begs and (3) thecday weasusLelly plaosd &
thetop of thegrooay begsat dheck-out, leaving the aut surfacesextanding aut of thebegsand maximizing drences
for aoadentd kinexpoaure

Basad on our investigation and odllaboration with ather reseerchas thereareanumber of pre- and pod-harvest
factorswhich may bereponshblefor rasing theneturd psorden content of adary. Thesefadarsindude

Prehaved - (@) dressfu goningoorditionsinthefied, induding theusedf pesiddes fungiddes ad
extremesingroning conditions induding excessve hegt, cdld, weness or dryness Hart
dseesssand infedionswill dsorasepsrdenlevds

(9 dffaingquentiiesdf neturd psrdansinavaidy of produceitems and bawemn
dransdf sSngeproduceitamsauch asoday.

Pos-harved - (D improper gorege, or brusing of produceitens

Intemittently devated psorden levdsare prabehly regponsblefor the oaredic cases of phytophotodeetitis
absavedin produce henders dheckars and beggars Inparticular, contedt with thetrimmed lesfy endsof odeary
o ot end df aparnip roat fdlowed by excessve skinexpoaureto utravidet light from neturd (aunlight) or atifial
(tanning boaths beds or ulamps) sources can produce these skinreedions
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VII. RECOMMENDATIONS

1  BEmployesswho handefresh produce (chedkears beggas producedeaks) should bemedeavaredf the
fdloning

a  Cday, pasip lime ad pardey may contain neturd levdsdf peordenscgpetled promatingaskin
rah

b. Sinconatwiththepsordansin aday, parsnips or ather produceitams fdlowed by utravidlet light
eqoareframtheaun, sunlamps or taning boaths mey resit in alocdized sunbumHikereedion

c.  Thetimmalledy exd of theaday, ay brused or ratting pations of odeary, theaut roat end of the
parsnip, ydlowing or wilting perdey, o limeswith the cuter skin darmeged may contain psordenlevels
affidet topramaeasinrash

d  Pasipscotanthehighes levdsd psorden

e Susyeaswitha#ls (or highe) pratedion fector, usad ontheamsand beck of hendsprior toad
immediady dter theshift, will reducetheamount of UV eqposureto skin, particulaly for those
employesswho oend apartion of theworkshift autdoors

2. Commasshoud beencouraged to beg dl produceitens o, dtametivey, ameansof reduang theamount
of unbegoed cdery, pardey, and parsnip thet reechesthe check-out counters should be devised.,

3. Hadichegsthat arelong enough to conpledy cover theentireoday dak, sothe thetrimmed endsdo nat
didk out of thebeg, Should be provided over the cdery rack for useby consumars
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TABLEI
STUDY POPULATION CHARACTERISTICS
ROTHSFOODLINERS

MARCH 1986
ALBANY CORVALLIS
Nurmber of employesssudied 27 (T7%) 21(68%)
Baygas 17 15
Checkers 9 5
Producedaks 1 1
Age(medan, years 28 23
S Mde 12 12
Farde 15 9
Durationof enploymett

(median, yeary 4 3
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TABLEI
SGNSAND SYMPTOMS
AMONG CASESOF
PHOTOTOXIC DERMATITIS

IN GROCERY WORKERS
SgSymgtam #reported Yototel (N=19)
Redhesgdresking (elone) 3 16%
Hypapigmantaion (doe 2 10%
Blidaing (dong) 1 5%
Redhess+ hypapigmentation 4 21%
Hypapigmantaion + digaing 3 16%
Redhess+ digaing 2 10%
All threedneradridics 4 2%

TOTAL 19 9P
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TABLELII
FACTORSASSOCIATED WITH
PHOTOTOXIC DERMATITIS
IN
GROCERY WORKERS

Expoare Caes Tad AR HR
Tamingsdos 6 8 ~n 23
Grege then2housan

eqoareduing dhift 13 20 65% 29
Expoaretobathatamning

sdonand grester then

2housdfan 5 6 &% 45
1) AR=atakrae

2

**

PR = prevaenceratio - compared to workaswithout theexposLre
Heher'sexat tet (2-til)

X2=1347 (cf = 3) for a2 x 4 contingancy tele

p<0.01”
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TABLEIV
PRODUCE HANDLING FREQUENCIES

Produceitem #herdedihift % unwraopediipartially
wrgpped
Carots 159+75 40.7%+29.1
Cday* 152+80 57.7%+ 276
Potatoes 152477 3L6%+27.3
Brooooli 104+81 136%+ 286
Spinech 63+6.1 426%+ 139
Limest 45+52 480%+328
Padey* 44+48 3B4%+ 284
Pasip* 40+43 380%:+300

* - psordentcontaning produceitem
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TABLEV
VALUESOF LINEAR FURANOCOUMARINS
IN CELERY STALKSAND LEAVESpom)
5>-MOP 8MOP
23 28 119
+11 +0.7 +45
18 11 20
+05 102 +05
5>-MOP 8MOP
17 0.7 55
+0.2 +0.1 +05
17 04 29
+11 +0.2 +15

170
+6.2

44
+09

49
+16



FIGURE 1

PHYTOPHOTODERMATITIS IN GROCERY WORKERS
Albany, Oregon 1986
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