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SLUMMARY

In Novamber 1986, theNationd Indtitutefor Oocupationdl Safety and Hedlth (NIOSH) recaved arequest fromthe
Intametiond Chemicd WarkasUnion ICWU) to evdugte employeeexposresto chamicdsusadinthe Med
Coated Fibars(MCF) Depatmant & Amarican Cyanamid in Wallingford, Comnetiot. Therequest padified the
employess conoamns o () damditisfrom expoaureto nidkd and synthetic grgohitefibars and (b) expoareto
posshle canoa-causng dhamicds (methylene dilaride and tridiloroethene).

Betwean Odobar and Decamber 1987, eviranmentd monitaring was done using bath persond bregthing zone
and aeaar samplesto daradaizeworkers expoaureto chemicasin the M CF depatmant. Environmentd
sampling reveded thefdlowing ar concentration ranges which are compered to thair regpedive enviromenid
expoareaitgia(EC): mehyl dlorafomm 7.7 - 4815 mgfi? (EC - 1910 mg/n, Ooouptiond Sfety and Heedth
Adnminigraion (OSHA)), mehylenedhlaride: 139- 744 mgi? (EC - lowest feesblelevd, NIOSH), nidkd: 7.3-
51.2 ugin? (EC - 15 ug/n?, NIOSH), synthetic grgphites 0.00008 - 023 mg/n? (EC - 10mgin?, OSHA). Air
pplied resaraorswere ussd whare methylene dilaridelevd sware mesared; therdfare, theair levdsdo nat
rgoresant adud employesexpoare

During Deoambear 1987 and Mach 1988 amadicd evaution, induding questionneire, medicd examingtion, and
skin petch tedting, was condudted. Ffty-ax employess partiapeted in themedicd Sudy; 31 hed nowarkplace
expoaureto nickd sdutions Szing salutionsar fibers 19 werecurently exposad and 6 hed previousbut nat currart
expoare Sevenamployesshad awork-rdated resh. MCF employesshed aprevdence of work-rdated
damditis 7 timesthat of notHVICF employess (RR=7.04, %526 Cl: 120, 386).

Twenty-three paroant of partidpantsreported ahigary of atopic (dlergic) traits: Four of 5 aopic personsexposd
to 9zing compoundshed ahigtory of work-rdated rash, wheress none of the non-exposed atopic personshed such
arash. Only two employesshed postive petch teststo nickd (25% and 5% salutions).

Thisgudy found excessiveexposureto nickd and patentid exposuresto methylenedilandeinthe Med Coeted
RbesDepatmant. Thissudy dso showed apostive rdationdhip between oooupdtiond demmdiisand waork inthe
MCF. Thiswasdosaved, however, only for imitarnt demmetitis nat for dlergic contact damretitis. Furthermore, the
rdationdhip wesddtidicaly sgnficant for workerswithaprior higtory of atopic traitsand gapearsto bedueto
expoaresontheszingline Snceitisnat possbletoidantify pasonsat high risk with aoouredy, dl workersshauld
bewdl trained in goadficjob assgmentsand monitared for thedevd opment of skinrash. Recommendetionsto
reduceemployec expoaresto nickd and ather dhemicdsare contained in Sedtion VI of thisreport.

Kemwords SC 3471 (Hedradaing, Rating, Pdishing, Anodizing and Caaring), 3479 (Codting, Engraving, and
Allied Savices): plating, aoeing nidkd, methylenedhlaride ticHoroghylene, synthetic grgphitefibars
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INTRODUCTION

In Novamber 1986, NIOSH recaived areuest fram the Intemeationdl Chemicd WorkersUnion ICWU)
conoaming exposuredf warkarsto nidkd and nickd compounds grgphitefibars mehylenechlaride, and methy
dilodfoma theMed Coeted Fibers Departmeat, Building 34, of the American Cyanamid Compary in
Walingfard, Comnedtiot. The union requested an evalution of expoaLresresulting from the produdtion of
nickd-coeted fiber, anew "highted" product for thededronic and computer indudries: Tharewasdso concam
regarding the caxanogenic patentid of thedremicdsliged doove

BACKGROUND

OnApil 2 1987, astevidt wesmedeto theplant by aNIOSH indudtrid hygend andangidemidogs. There
wasaprdiminery meging with the menegamant parsonnd, bath corporateand locdl, and thellocdl union presidarnt
anduniongeward. A walkthrough evalugtion wes conducted of Bullding 34, thelocation of theMetd Coeted
Fbas(MCF) Depatment.

Process

TheMCF Dgpatment wesdarted in November 1983 asanew busnessfar commeardd devdopment andwias
cordantly bangmaodified. Thefirg conogat wasto unwind grgphitefiber asacontinuous rand through plaing
tarks plaenidd ontothefiber, dry it, and revindit. Later, assoond oparaion put ather materids such asgpaxy
resns onthenidkd-ooeted fiber and then ok thefiber into various S zes omeasdat ss /4 inch: Themataidsae
usad aslighning rodsand aso to add condudtivity to computer housngsand molded pladic meterids

Twenty-four employesswarked inthe MCF Departmant a thetime df thefird NIOSH vist (in Apil 1987): 12
procudion linewarkes 3 supavisors 1 quelity contrd technidan, 2 maintenence mechenics 1 qudity contrdl
pavisy, ad5egneas Intheyear prior tothefirg NIOSH vist, four peopletrandared out of the MCF
Degpatmant, becauseof demmdiitis The MCF Department oparatestivee shifts five days per wesk.

Duingthe April 1987 vist to Bullding 34, therewaretwo plaing linesoperatiandl, and onelarge plating linedhut
domnfar maintenence The plaing tanksthroughout the gperation are namrally sut down aneto two daysevay
twowesks

Raing lines2 and 3 gparateinasmilar fadion. At oneend thareisapayout boathwhich coniansssmany as 12
goodsof grigohitefiber. Thepayout boathisaooudicaly lined andisvertilated through filtersin therear. Thefibars
movethrough apreweeh sedtion to the plating tanks which areventilated, to arinsesadtion, to hat rdlers (to dry the
threed), to awinder, which hes sound-aosorbing meterid on thelbeck and Sdesand aventilation sysemintherer.
Thethreed thet comesarossthe system from the payout boath iscalled thetow.: Thenumber o fibersper tow
vaiesconsdaradly, and thedameersof thethreedsare mesared infibers per tow.

Thegpodsarewound to acatain length and then peckeged for fipmat. Thesmdl linethet wasdosarved an
Apil 2, 1987 produces an average 85,000 fedt per shift of nickd-coeted grgphitefiber.

A third linecontainsaszing gparation, which coetsan gooxy metarid onthetow. Thegoaxy canierismathylene
dlaide (3% by vdume. Thecompary edimetesthat mehylenedaride usspeisfivecdlonspa day. Afterthe
tow hesbean dipped, it procsadsthrough an endased drying line which condgtsof ahomemedeendoarewith 8
atry patsof eechdde Atthetimedf the April vist, aporteble hair dryer wasinsated in esch part to dry thefibars

After thetow comesthrough the drye, it goesether toacuter, which autsit into lengths seveard fedt lang, o
through achopper, which aut it to lengths as amdl esaquatter inch, cdled dry blend. Dry blend isblended with
plagtic and extruded to meke pladtic condudiive It candso beused for severd ather goglications: Thislinewasnat
oparaing when Subsauent evironmanta aurveyswaredonein Odtober and Decamber of 1987 andwestobe
phessd out.




Thaeisanahe, never S2ing gparation besdetheddar unit. Haretheszingismixedinanendosad tark. Thetow
movestihrough theszing and then through alargeendossd commerdd dryer. Framthereit proosadsto an auxiliary
dhopper adisauttosze Thedry blendisplacad in plagtic begs weighed, and peckaged inlarge cardbooard boxes
for Sipment. Thebegging, weghing, and shipping gpardionisdl donelby hend.

Pasord Rratedtive Equipment

Work pantsand dhirtsare provided déily. Hard hets glasses and sttty shoesare o provided by the compeny
and aerequired throughout theplart. Ontheplating ling, theemployeeshed achaiceof whether towear digoossile
owerdlswertferwork dathes Duingtheevironmentd invedigations dl theemployessdosaved warethne
dsposshlecovardls goves garons andboats: The plating tankswere provided with goleeh guardsand exnast
vantilaion. Half-faceregarators (with dust and mid filters) were provided, but their usenat required.

Employessarerenuired towear ar supplied resairators goves dgposhlecoveardls and goronswhen acoessing
themixing boath and 92ng tark containing methylenedilaride

V. EVALUATION DESGN AND METHOD

Ervironmentd monitaring was done.on October 7-8, 1987 to evdugtetheexposreto nidkd and tatd dugtand on
Deoambe 7-8, 1987 to evduate expoaLre to methylene dilaride and methyl dilorafom. Themediicd survey wes
donein Decamber 1987 and March 1988,

A.  BEwvromaid
Theawironmentd evauation used bath persord breething zoneand areadr sarplesto dhaeradaizeworker

expoauresto chamicdsin Buildng 34. Theadledion medig, rferanceardlytical procedures and flow rete
aeprested inthefdloningtedle Theflow raeisinlitersper minute (pm) or cubic centimeiarsper minute

(cofmin).

SUBSTANCE COLLECTIONDEVICE HOWRATE ANALYSS REFERENCE

Tod dugt Tared PV Cfilter 2lpm Tad waght NIOSH Method
gaimdric 0500

Nickd MCEfilter 18-25Ilpm Hame AA* NIOSH Method

7300 206

Mehylene Charood tube 200min GC-Fl.D** NIOSH Method

doide 1003

111- Charood tube 200min GC-FID. NIOSH Method

tidloo 1005

dahare

* AA - @omic aosomtion
** GCF.I.D. - gesdramatography with flameionization detector




1  Haing- October 1987

Nickd

Threeddionaty, longtamareaar ssmpleswere adledted over three dhifts a the plating workboench,
gyewashfountain, and theedge of theplaing line Seven persord bregthing zonesamplesweredso
adleded fromthe paing linegparaarsover thesamethreedhifts

Tad Dugt

Tatd dug sampleswearetaken ssamethod for evaluating posshieexposureto synihdiic grgphite o
aher paticiaemeter. Threedaionary areadr sampleswearetaken a thetop of thechoppa, inthe
peckaging areg, andinthewdighing area. Tharethesynihdicfiberswereaut into oneinch pieces
weghed and packeged for ipmant. Oneparsord breething zone samplewastaken on one opaaor
whowas bath feeding the mechineand pedkaging the chopped dry dlend.

2. Szing Opaation - Decambar 1987

Methyiene Chlaideand 1.1 1-riciaroghene

Theszing gparaion wasevaugied to deamineampoyee eqpoareto mathylenedilaideand

1,1 1-trichioroethene. Ten parsond bregthing zoneair ssmpleswereteken over thethreahift period.
Tendaionay, longtem areadr sarpeswereteken a thedip tark and theovenexdit. Mehylene
dilaideand 1,1,1-trichiorogtheneare nat usad inthe gperation onadally besis but rether anly when
thareisagpadd ader which requirestresemdlgids Latex Szing isused routindy.

Medcd

Thegudy populaion condgted of 2 groups 1) dl pest and presant employesswho hed ever been exposed to
damicdsinthemed coated fibersdegpartment, (Group 1) and 2) anegud number of randomly sdected
employesswho hed never been cooupationelly exposed to dremicasinMCF (Group 2). Group 1
employesswaeidanified through menegemat and unionwark higary records: All individelsinthisgroup
weaeaked to patidpete Group 2 individudlswere sdected randomly, dter dratifying for ssx and age from
agmiaity lig of houly workessupdied by theunion.: Any individue who was absant fromwark ontheinitid
day of esch sudy period weas replaced by arandomly sdedted, egeand sex-metched subditute:

Half of theexposed and unexposad indvidudls partiapeted in Decamber 1987, and theramainder inMarch
1983, Infarmed consant was datained from dl perticipents; fallowved by completion of aguedionnaire, and
glication of theskin petch tet. A NIOSH dametdogie, whowesunawaredof anindvidud'sexposure
datus conducted physicd exams of exposed skinand interupted petch testsat 72 and 96 hours dter initid
gdicationof thepetdhes Eployesswearenatified of thar indvidld resulitsat thetimeof thefingl petch tet
resding. Medicd recordsof dl personswho ever warked inthe M CF Department, and wark hitory
recordsof dl personsasked to partidpetein the Sudy, were datained from the compery.

Allegy to MCF chemicdswias assessad by dosed skin petch testing. Sandard Hinn dhambars on Scanpor
wereused o goply thedosed petchtest* Al petch tet dllergenswere prepered acoording to

Intemationdl Contact Demetologist Ressarch Group (ICDRG) gandards’ in NIOSH leboratariesunder the
quidanced theNIOSH dametdogs. Uniformity of digoardon for thenidkd in patrdaumwas veified by
dmethylgyaximetesting. Pech tedswearegplied to thelaterd agpect of theupper aminal casesbut one
individud, whose petich test was goplied to the upper badk. Patcheswereremoved a 48 hours and
intepreted 72 and 96 hoursdter intid placamat. To hdp diffeentidean dlegicfrom animitant reection,
etch testing wes donewith bath 25%0 and S0 nickd auifatein pardatum. Totest for dlegesto aha MCF
antigans thefdlowing concantraionswere d o testert bigohenyl-A goaxy resn, 1%6in petrdaunt
fomddehyode, 1% agueous silution; and baric add, 5% in petrdatum. Untrested polyaarylonitrilefibars and




dean aatton flodked and unflocked work gloves provided by the maenufediurer wared o tested. Perdaum
and ablank Finn chamber weretested as contrds: Methylenedilanide, ssodharin and 1,1, 1-riciorogthene
werenat tested because of theladk of evidencethet they aresandtizars A test wascongdared positiveif, &

72 or 96 hours therewesred, rased skinwith (8) afew pmplelikeeruptions (a'"+2' reedtion), or (b) dosdy
st vesdes greeding beyond themarginsof the petch (2"+3' reedtian).

Thesdf-admingeed quesionnarewas completed by esch patidpant under theupavison of aNIOSH
invedigetor. Quesionsweredesigned to datain damogrgphic infarmetion, wark histary, andjob pradioss. A
higary of skinrashesand medical conditionsthet could produce dfedssmilar tothose of nickd exposure
weaednaoatanad Inaddtion, asgiesof quesionswasaskad to delemineanindvidud'satopic Satus
Disease datuswas assessad by two ssparaemethods: The quesionnairewas used to dfinetwo
caegoiesof diseese 1) any amployeewho reparted any skin resh Snce Decamber 1983 onhisher faog,
neck, ams hands or fingerswas conddered apatentid rash case and 2) any employee o ddfined asaresh
caszwhoseraghimproved onweskendsvacaions or with jobwork areachengeswas consdared a
work-rdated rash case. Onthebessaf examingtion of exposad skin, partidpantswearedassfied asshaving: 1)
no skin disorder; 2) anon-ocoupetiond kin disorder (Such asfungd infedions aone, and scaning); 3) physicd
finrdngsconggtart with olvert demritis (defined asinflamed, drgpped skin onthedoraum of thehends with
o without invavemant of ather arees); and 4) physicdl findings conadient with contat denretitis (Aefined as
pepular inflamed lesansan thedoraum of the hends with or without invdvement o ather aress).

Oooupdtiond exposre datusfor eech worker was detemined using compery, NIOSH, and OSHA
indetrid hygiene detacombined withindividugl work higtory and jab pradtices datained by the

quesionnare A worker was consdared exposad to dremicdsin the MCF if helshe hed ever warked inthe
MCF and rgported mixing sdutionsar warking on ether theplaing ar Szing linean average of 1 day amonth
o more. Subdassficaionsof expoaureinto nickd-exposad, 9zing-exposad, and fiber-expossd were besd
onthe predominert exposurefor thet job taek, asdelemined by induetrid hygieneddtaand dmethylgyoaxime
teting. A worker was consdered exposad to nidkd if helshe hed bean an employeein MCF, asdgtemined
by theabovereoords and reparted mixing nickd sdluionsor warking ontheplating linean averagedf 1day a
monthor more: A worker was conddered exposad to Szing if he'she hed beenanemployeein MCF, as
ogtermined by the:aboverrecords and reported mixing 9zing sdluionsor warking onthe szing lineanaverage
o 1day amonthor more A worker was conddered exposed tofibersif helshehed beenanemployeein
MCF, asdgerminad by the aboverrenords and reparted working onthe plaing or Szing linessanaverage df 1
day amonthor more

Anindvidue wesdassfied ssaopicif heshehed ever hed onedf thefdlowing: 1) chest tighiness wheezing,
shortnessof bresth, or prdonged coughing in assodation with exposure to inhdlants (pallen, anime dande,
duds ar mads); 2) weaay, ity eyes itdhy, Suffy ar rumny nose or frepuent sheezing in essoaaion with
expoauretoinhdants(uch sspdlen or animd dange); or 3) ahidary of reshinthe aresses of hisher dbons
o knessasanaduit or child

EVALUATION CRITERA

BEnviranmantd

Asaguidetotheevdugtion of the hezards posed by workplaoe exposures NIOSH fidd 4&ff enploy
environmatd evdugtion aitaiafor asssssmant of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levdsaf exposLretowhich mogt workers mey beexposed up to 10 hoursper day, 40 hours
pear wesk far awarking lifeimewithout expaiendng advasehedth dfeds  Itis however, important to notethet nat
dl workerswill be pratected from adverse hedlth effedtsif thar expoaresare mainiained bdow theselevds A sl

of warkersmey expaience advarse hedlth dfedts because of individud susogptibllity, apre-ediding
medicd codiion andlor by ahyparsandtivity (dlergy).

Inaddition, some hezardous SUbstances My at in combainetion with ather workplace expoaures thegenerd
evironmat, or with medications ar parsond hehitsof theworker to produce hedlth dfedtsevenif the




oocypdtiond expoaresare contrdled & thelevd st by theevauation aitaion. Thesecombinad effedtsareoften
not congdared intheevdugion aitaia Also, some substances are aosorbed by diredt contact with the skinand
muoousmamranes and thuspatentialy increesetheovardl equoare Frelly, evadugtion aitaiamay dengeover
theyearsasnew informétion onthetoxic effetsof an agant becomeavalade

Thepimary sourcesdf evironmeantd evaugion aitaiaconsdaed for thissudy were 1) NIOH aitaia
dooumantsand recommencitions 2) the Amearicen Conferancedf Govermanid Indudrid Hygiends(ACGIH)
Threshdd Limit Vaue(TLV9), and 3) the U.S Departmant of Labor (OSHA) fedard oooupetiond hedlth
dandards  Often, the NIOSH recommenditionsand ACGIH TLVsarelower then the carmesponding OSHA
dandards Bath NIOSH recommendationsand ACGIH TLVsusLely arebesad on morereoant informetion thet
the OSHA dandards The OSHA gandardsdso may berequired to takeinto aooount thefeesihility of contrdlling
expoauresinvaiousinderieswhare the agants are ussd; the NIOSH-recommended expoaurelimits by contres,
are bessd primexily on conoamsrdaing to the prevention of cooupetiond diseese. In evdusting theexpoaurelevds
and therecommencitionsfar reduaing theselevdsfound inthisrepart, it Shouid be nated thet indudry islegdlly
required to medt thoselevd s gpedified by an OSHA dandad.

A imewdghted average (TWA) exposurerdasto theavarage arbome conoantration of asubdanceduinga
nomd 8-10 hour workday. Some sUbdances havee recommended shart-term expoaurelimits ar calling values
which areiniended to supplemant the TWA wharethereare recognized taxic effedtsfrom high sharttam
eqpoares Thefdlowingtedeligstheaitaiausadinthisevaugion

STANDARDSAND ENVIRONMENTAL CRITERIA

(8hour TimeWeghted Average TWA)
ACGIH OHA NIOSH
Inarganic Metd: L0mgn? Med & sdubde 15ugyi?
rickd Sdublecompounds compounds 1 mgfi?
asNi: 01 mg/i?
Nuisance 10mgin? (15711 11 AR ——
ALt (t0d)
Grphite §10110's [0 1 (e ——
(9ymnthetic)
Mehyiee 175 mgiAY) 55yt CA/LFAL** (1986)
daide
111 1900mgn? 1910mgn? 1910mgn?
tidloo-
ehere
(metyl
dloofam)

* A2 = Sugpected Humen Caranogen
** CA/LA. = Caadnogan; contrd to lovest feesblelevd




Mehylenrediaide or didioromehene isadiaineted organic compound thet iscommonly used asasdlvert, pairt
ramove, and degrees. It mey beabsorbad into thebodly by inhdlation of vgparsand by absorption of liquid
thraughtheskin. If inhdledin high concantrations mahylene dilaride mey dfedt thenavaus sydem, leeding to
g/mptomssuch asmentd confusion, light-heedediness nauses, vomiting, and heedache: Continued exposLretovay
high conoantrations may causeinaressad light-hesdiatness Sapggaring, unoonsaousness and desth. Highvgoor
conograionsmay do caueinitation of theeyesand reairatary tract. Therehavebean repartsof dronic
(longtam) neuratoxic (nevous systam) efedsamong workerswho have bean exposad to mathylene dilaridefor
svad yeas Symptomsreparted from dranic expoaure haveinduded forgetfulness insomnia, heedaches fatigue
and hdlludnetions: Expoaureto mahylenedilaide mey aggravate the symptomsand anginaypectaris (heatt pen),
whichmay beaooompenied by fedingsdf auffocetion and pdpitations [f theliquidishdd in contect with theskin, it
mey caueinitationar kinbums Sdadhesdf theliquid ino theeyesmay causeimitaion. Retsand micehave

Oeve opad tumorsand canoarsdter exposLreto mathylene dilaride under gpadific expaimentd condiions
Thaefore NIOSH recommendsthet methylene dhlaride beregarded asa"patentid oooupetiondl caranogen,” ad
thet expoarebecontrdled to thelowet feesbleleve..

Nidkd Metd and SoudleNickd Gompounds

Nidkd metd and sdlubdlenickd (nickd sltssuchasnidd nitrate, nidkd aufate, and many athary) areused for nidkd
plating, nidkd dloys cains betteries megnds dainessded and asademicd catdyd. Inhdationof dugsand miss
can cauelungimitation, shartness of breeth, coughing and wheezing.: Skin contact can causeitching, buming and
sxes Thisisrdaredtoas"nidd itch" Contact with theeyesmay causeimitation and damegeto thecomea
Ingesion may causegiddnessand neusea. Langiem exposuremay causedl the symptoms caused by shart-tam
expoaure aswdl ssimpammean o thesenseof sTdl, dhet pain, desrudion of nesd tissug, and adhmetic lung
dssee Allergcsandtivity may dso devdap. Expoareto nickd heshbesn essoaaed with aninareesed risk of lung,
throet, and nesdl canos.

1.1.1-Trichlorogthene (Methyl Chlarofom)

Methyl Chiordfarmisused inthedesning of plagtics madsand cdd typemetd, and for dry deening and degressing,
Inhelation of levdsabove 900 partsper million (pom) can cause dizziness mentd confusion, dronvsiness lossof
coordination, and unconsaousness; deeth may relt. Skin contact can cauelinitation and rash. Skinasorptionis
moderateand may contribute sgnificantly tothehedlth hezard. Byeinitation cooursat levdsaf 450 ppm. Ingestion
mey caues/mptonssmilar toinhelaion and, in addition, may causemouth, throet and domechimitation

Repested or prdlanged contat at levdsabove 450 ppm may reaut ininitation and dry, scely frediured skin
Dizziness mantd confuson, doved reporsetime, and generdly revarsibleliver and kidney damegemay reLit from
prolonged exposLre

Snthdlic Grphite

Manufadured or synthetic grgphiteis used for dedtrodes anodes bricks blodks o/lindes egineaingand
dhamicd gulications jet enginetiroet lines moderatarsin nudear reedtors and astheleed” inpenall.

Thereisno good evidencethet exposLreto synthdic graphite causeslung dissese or ather sydemiciliness
howeve, tharehaveben severd repartsassoaiaing it with animitart demmeditis: Syrnthelic grgphiteinjected
intraparitonedlly in mice produced areedion daradtaidic of abidogicaly inat metaid. Onthebedsaf the
expaimantd evidenceand lack of evidence of adverse sydamic dfedtsin humens beresmthdic graphiteis
corsdared aninat” or "nuisance’ dugt?




VI.

REQIULTS
A.  Bwviromaid

MethveneChlaice

All ar ssmpleshed guentifisdeamounisof methylenednlaide (Table 1). Thesx, 8hour TWA pasord
brething zone:ar conoantrationsranged from 130 myfi? to 744 mgin¥. Theaeasarplestakentight a the
dhopper ed, wharethe coated fibars come out of the oven and are exposad to theenvironment, hed
concartrationsranging from 08 10 33 mg/n. Thesereuitsshould beintarpreted with the understanding thet
the 1983-1989 Threshdld Limit Vduesaspuldished by the Amarican Conferanceof Govemmantd InoLetrid
Hygensslig thiscompound ssasugpact caranogen. Also, the NIOSH Curant Indligence Bullein (CIB)
No. 46 published in 1986 dated thet methylene dhlarideisapatentid oooupationdl cardnogen and expoaure
shoudbeconraled tothelowed feesblelevd.

1.1.1-Trichioroethene (Methyl Chlarofam)

Theparsord bresthing zoneair concantrations of 1,1,1,-ricHiorogtheneranged from 6o 36.6 g/ (Tedle
2). Theaeasamplesranging from 7.7to 481 mgfin?. Thehighet level mesared weslessthen Podf the
evauetion aitaion

Nickd

Theevironmentd sardling detafor nidkd arepresanted in Tee3. The bregthing zonear
conoaniraion ranged from 7.3 to 51.2 micrograms per auic meter (ugin). Two of thesamplereauits
exassoad the NIOSH recommended expoaLrelimit (REL) of 15ugn?. Thethreeareasampleshed
conoaniraionsranging from 2910 44.6 ugn?. One (44.6 ug/n) excesded the NIOSH REL for parsond
samples Themesaured pasord ar conoatrationsareabovethe REL.

Tatd Dudt and Snihetic Grephite

Four toid dug ssmplesweretekan: threeareaand oneparsond bregthing zonesample Thear
conoantrationsranged from non-detectableto 023 mg/n? (Table4). Asuming thet dll theparticLiate
adledted wesgrgphite, the highest levd messured isonly three percant of theevauetion aitaion.

Medcd

Ffty-ax employesspatidpeted inthemedicd sudy. Twenty-two (81%0) of 27 MCFamployess
perticipeted (two employessrefusad, two were sbsart duetoiliness and onewasonvacation). Seven
(B0%0) of 14 former MCFworkers participeted (seven employess hed left the compeny and could nat be
located). Twenty-seven (75%) of theinitidly sdected employesswho hed never warked inMCF
partiapeted (four refusad, oneweas abosant duetoiliness two wereon vacation, and two werenat avaleble
pecaue of thar weskly work schedules; dtematesweare sHedted for theseladt two).

Review of parsonnd recordsand questionrareinformition found thet having ever worked in MCF did nat
necessaly mesn aworker hed been exposed to chemicdsinthe dgpartmant. Weddemined thet 3workers
aurenly eanployedin MCF and 1 worker who hed been erployed there previoudy hed no contact with
demicdsusadinthedgpartment. Theseindvidudls therefore, are conddered for purposes of detaandlyss to
have never bean exposed to MCF dhamicds




Themeenaged patidpaniswas 38years Forty-three (77%0) partidpantsweare maeand 45 (80%) were
white TheexposLregroups were comparablewith respect to gender and race (Teble 5).
NorHpertidpanished an average age dof 36 andware 8530 mdeand 100%owhite Review of medicd
recordsfor thoseemployed in MCF indicated thet 5 of the 7 former employesswiho could nat belocated hed
hed arashwhilewarkinginMCF,

Table6 presmisdataon edimeted expoaLre, repoarted asaverage number of daysimonth. Of those
partidpeting inthesudy, 31 hed nowarkplaceexposreto nickd salutions Sz2ing solutions o fibers 19were
curently exposadt, and 6 hed previousbut not current expoaure. O the peet and currently exposed
employess dl wareexposad to nidkd and fibers and 21 of 25 (84%) wered 0 exposed to 9zing salutions
Themesn numba o daysper morthwarked onthenidkd plaing linewestwicethet of theszing line
Expoaresto nidkd and fiberswere sgnificantly codated, and neither wes Sgrificantly cordated to 92ing
expoare(Tade?).

Tale8 owsthe assodaion bewean hidory of exposrein MCF and damretitis Thirteenemployess
(23%) met the caseadiinitionfor resh. Sdf-reported hidary of reshwesnat datistically different anong the
dfferant exposre caeyanies (Chi-Souare,; = 30, p=22). Sevenarployessime theaiteiadf havinga
work-rdated resh. Sx of the seven work-rdated resh cases hed besn warking in MCF & theonset of their
rash. A compaison of the prevalence of work-rdated resh among workerswith ether current o pest
expoareto chemicasin MCF and those never exposad redlitsin ardativenisk of 7.4 (95% Cl: 1.4, 40.7).
However, thereweas no sgnificant difference betwean parsonswith work-rdated reshes and thosewithout,
with regpact to the number of daysper monthwarked with nidkd, 9zing, or fibers: (Andlysesusing
work-rdated rash usad only nonreeh casss as acomparison group, exduding nonwork-rd ated rashes).

Table 9 repartsthefindingsbesed on physicd examingtion. Thirty-Six percant (20 of 56) of partidpentshed
pastivefindingson physica examirgtion: 12 hed finrdingscongdat with salvert uss, and 8 hed findings
consdat with mild contact damretitis All 8 employesswith findings consdient with contact demelitiswere
examined in Decambar 1987. Only 1 of the 12 cases(8%) of sdlvant dametitiswasexamined in Decamber
1987; theramaning 11 waeexaminedin March 1988, Thegredter prevdance of solvant damnditisamong
non-MCFworkers (29%6) then among aurrent and former MCFworkers (12%%) wasnat datidticaly
dgnificant (RR=24, 9% Cl =07, 80).

Twenty-three percant of partidpentsreparted ahigory of atopic traits (Teble 10). Although the propartion of
those reporting aopic traitswas highest among the currently exposad workers (37%0), thereweareno
sgrificat differencesin prevalence betwesn eqposure cateparies of aopicindvidlAls (X2 = 3.0, p< 0.22).

MCF employesshed aprevaence of work-rdated demntitis 7 imes thet of nontMCF employess(RR=
704, 95%Cl: 1.29, 386) (Table11). Sratification by atopic hidory showed acomparailebut datidicaly
nonggnificant risk for nonratopics: Among expossd warkas the prevalence of work-rdated resh wias 50%
(4o 8) for aapicsand 13% (2 of 15) for non-atopics (RR = 3.75;, 950 Cl: 087, 16.2). Quesionnare
reoonsssindicated thet use of goves barier aeams and heand weshing wes univarsdl, and dmodt universdlly
begen onthefirg day of erpoymat in MCF. Thaeforg, theseexposure madification vaisbleswerenat
futher adyzad

Expoaurestonickd, fibars and 9zng wereandyzed individually for assodationwithwark-rdated rash. There
wasno sgnificant differencein work-rdated rash prevaance with repect to exposureto nickd (RR =198,
Cl: 0.75,523) ar fibars(RR =198, Cl: 0.75,523). It shoud benated thet, sncedl individudlswho ever
worked in MCF reparted to have worked with bath nidkd and fibers therdaiveriskscdoulated for bath
theseexpoaresisthesameastha cdoulated for themore cude edimete of expoaure, ever vs never expossd
iINMCF (sse Tahle9). For thesamereason, the rdationship between work-rdated reshes and ever baing
expossd in MCF (RR = 7.04) westhe same asthet sen with expoaureto ether nickd or fibears

Theovadl rddiverisk of work-rdated resh and exposre to szing was 9.8 (95% Cl: 1.96,490) (Teble 12).
Therdaiversk waslessamong non-atopics(RR = 34; 959% Cl: 038, 30.7). Howveve, anongdapics 4



VILI.

of 5 personsexposed to 9zing compoundshed ahigory of wark-relaed rash, wheressnone o the
nontexposed personshed such araeh (rdative risk undefined;, p= 001, Fsher'sexact ted, 1-taled).

Two aerployess bath famde hed positive petch teststo nickd (25% and 5%). Onewomenhed ahistary of
expoareto MCF dhamicdsand awork-rdated rash, and the ather hed no aocupetiondl exposreto MCF
chanicdsor reparted rash. Therewere no poditivereedionsto other tested subgtances

DISCUSSON

Thisevdugionfound ar nickd concanrationsin excessof the NIOSH recommended eqoarelevd ontheplaing
ling, despitethe presncedf vatilaion. Inthisares, resairaior usewesoptiond. Thisstugion therdfarerenpiresan
improvemat intheventilaion. Themesaured methylenedianidelevdsarenat adud exposressswarkaswere
reuired towear ar-apdlied resairatorswihen aooessing the mixing booth and 9zing tank contaning methylene
diaide Theresdtsdoindicatethe patentid for exposLre, however, thenead for continued use of the presribed
persond protedtive equipmeant and opaaion of theenginesring contrds

Thisdudy showed apostive rdaiondhip between oooupationd demdiisandwark intheMCF. Thiswes
aosaved, however, anly for imitant contact demititis nat for dlergic contedt demretitis: Furthermaore the
rdationdhip wesdatidicaly sgnificant for workerswithaprior idory of atopic tratsand gppeared tobedueto
epoaresontheszngline

Expoauresin MCF arecomplex, and it isdifficuit toidentify asngle, oeafic idogy far therash reparted by
wokesinthisdgpatmat. Sevard exangionsfor thecoourence of resh amongwarkearsinthisdepatment are
pasbe

Thepimary hypathessa theonset of theinvestigaion westhet therash might bedlergic contact demditisfram
srstizationtonidkd. Thishypathedswashbesad onseverd dosavaions 1) resh among nidkd-plaashidaricaly
hesbem andlegic rather then aninitent contact damnditis 2) exposureto nidkd saluionscooursduingwark inthe
MCF dueto thedesgn of the processand lgpsesinindudrid hygiene pradtices 3) predigoosng fadtorssuch asheet
and coduson of thechamicdsegaing the skin arepresant in the M CF Departmant; and 4) pre-exiding contact
damditisisposshlefrom expoaureto ather imitating dremicdsand fibersin thedgpatmant. Although thissiudy dd
not yppart nidkd dlergic contedt damretitisasasgnificant eidogy of thereeh reported by theworkesin MCF, itis
posshlethat therdationship wes missad dueto aninehlity totest helf of theworkaswho hed left MCF. Itislikely
thet only thosewith the mogt severerashesweare seminthemedicd dinic, and thesewould bethe ones subsauently
medicaly dsyudified fromworking in the dgpartment. Such parsonswould, therefore, nat beinduded as cagesin
thesudy sampleif they hed Ieft thecompery. Dueto thenairedf dlergic contact damretitis(ACD), itisadso
posshlethat warkersexpaiendng themod sevarerasheswarethosewhoserash wasareault of nickd sangtivity
rether thenimitaion

It isimportert to natethet if eqoosLre continues dlagy to nidkd may play asgnificart rdein produding damreitisin
thesewarkasinthefuire evenif itisnat curently asgnificant eidagicd fadtar. Curant eginesing and indLgtria
hygene pradicesdlow for gopredadle expoauresto nidkd, and the presance of another rash inthesewarkesmary
predigoosethemto developing nidkd hypersangtivity. Inaddition, thegovesthet mugt bewom aspratedionfrom
the sdutionsinaresse siverting and oodusion, therdy incressing the prabehllity of senditizetion.

Anather posshledidogy far thedamretitisreparted in the MCF Department isthefiber ussd ontheszing line The
fiber tow used onthe 9z linecong s of synthetic graphite, which hes dlreedy been nickd-plated. These
nickd-plated fiberstend to fragment into glinters which canimbad inunpratedted skin. Thisadiondonecan
procuceanimitant damretitis Theimbedding of the alintered fibersunder the skin may dsoinoressethe praehility
o sastizgiontonidd.

Itislikey thet moet of thewark-rdated reshes reported among MCF enployess areinitant in netureg, sSnceanly two
individuels aneexposad and one unexposad, hed apositive skin petch tet to nidkd. Inaddition, thereweareno
postivetessto the Szing solution componantstesed (foma denyde and goaxy resin), meking dlegy tothese




ubdanoessan unlikdy explandion for theraghes It isposshble hovever, thet themehylenedilanide, fomedehyde,
epaxy, ar 1,1, 1-trichiaroethene componants of the 9zing salution areresponsidlefor thedemrdtitis if it isimitantin
naure

Thareaetwowork pradiossthét, dthough unlikdy to be primary eidogiesfor therash reported inMCF
workes mey becontributing fadors: Occasorelly, workerswill removethar govestoinoressethar menud
Oextaity whilewarking ontheplaingand szinglines UsLely, they will useabarier areamto pratet their ungloved
skin However, oitenthey do nat removetheaeam befarere-doming thar goves Theused thecreamswith the
dovesisingopropriaeand could contributeto animitant damnditis Inaddition, omeworkasusea medicated”
powder inthegovesto hep absorb pergairaion. Thispowder contains additives such aseucdyptuswhich, by
thamsdves can beinitaing totheskin

Previousdudieshavetried to dderminewhether aiopy isaparsord risk factor predigposng todlagic or imitant
contadt demmdiiis: Thissiudy showed an assoaiaion betweanimitart, but nat dlergic, contact demditisand ahistory
o dopctrats However, itisdfficut todocument therued aopy, primeatily becauseit isdifficut toddemine
aoourady aopic daus

Itispossblethat factarsinvaved in the sdedtion of the Sudy populaion may heve sarved to underedimete therrisk of
devdoping dlegcand initant demdtitisfor MCFwarkers: Asindicated ealier, review of compeny medica
recordsindicated thet 5 of 7 employesswho could nat belocated hed reparted askin reshwhilewarking inthe
MCF Depatment. Thearefare, thenumber of resh casssamong theworkersever employed in MCFwas modt
likely underesimeted,

Physicd examingtion wes primatily condudted to deerminewhet warkkeswere ddfining asaradh, therefore
andysesusng physcd examingion detawerelimited. Thiswesprimeaily becaused theingppropriaenessof Lsnga
messredt aurent dsseseto estimate the coourrence of both current and pedt diseese. Appraximetdy bl of the
sudy was conducted in December, and the ather helf in March, with aneguel number of MCF and nontMCF
wokesteted a eschtime Heven o the 12 parsonsdiagnosad by physicd examingtion asshaving solveart
damditiswereexanined in Madch. Winter eczamaand dry skinarensk fadtarsin devdgoing solvent damditis
and may nat gopear ay diffarant. Itisressondde therdfare thet "solvart” dametitiswould haveahigher prevdence
inMarch, & theend of winter, thenin Decamber. Inaddition, ahigher ratedf sdlvert dametitiswas cosarved
among thenonMCFamployess Thismay beatribuibleto the use df solventsin ather non-MCF departments
combinad with lessfrequent useof govesfor pratedtion. Although nontMCF employesswearenat sydeeicaly
absaved a work or asked about gove uss, it islikdy thet gove useweslessfrequant in nonHMCFworkerssince
theprimary reeson far gove useinthe MCF Departmant isto limit expoaureto nidkd, nat slverts

Classfication of diseese datuswasbesad on Hf-report. Itisposshlethat recal bhisswespresant for MCF
wokes dl o whomwereavared theresson for theinvedigetion, and therefare may havebeen marelikedy to
recdl aragh. Itisunlikdy thet MCF employess undareparted regh, and cons daing the number of MCFworkers
who hed been ssninthemedicd dinicwith acomplaint of ragh, it isunlikely thet overeparting wes sevare
Unforturetdy, it isnat posshbleto vaidete reparted rash cases using compeny medicd repartsbecause of
undareparting tothemedicd dinic. Thedesrahlity of working inthe MCF Departmant, and theknoan histary of
medicd dsgudificationsfrom thisdepartmeant, increesessthelikdihood thet only themore severe cases of danretitis
aesmintremedicd dinic



VIII.

RECOMMENDATIONS

Thisinvestigetion found an assodation betwean oooupetiond damdtitisand warking inthe M CF Departimant.
Although this assodiion wes seen predomingtely among thosewarkerswith ahisiary of atopictrattsand ws
rdated towarking ontheszing ling al warkerswould bandit fram acharing to thefdlloaing pradicesin addition to
thosecurently ussd inthisdepartmat

D

2

3

4)

6)

7)
9

Govesshoud bewaoma dl imesand nat beramoved while hendling sluiions wt fiber, or Szed fiber. The
work govesprovided should dlow for auffident dextatty to parform the necessary job tesks of repairing tow
linesand peckeging auk fibars

Baria ceamsshould be ussd whenever goveshaveto beremoved. Barnier ceamsaredesgnedtobea

uituiefor goves but do nat eford the same degree of pratedtion. Therdfare, bamer areams should only
be sutituied for gloveswhen aosdlutdy necessary and should dwaysbe compledy ramoved befare
redominggoves Usedf theaeamsunder govesmay incressesivedting and initation and predigoose
employessto dameitis

Tdcor com garch should be subdtituted for the"mediicated” povdars aurrently usad asan absoroetive agant
inddegoves Themedicated poadarscontain addtivesthet caninitetetheskin
Uniformsprovided to thewarkars should bein good repair and should be drenged immediady if they
become heavily contamineted with sdlutions

Thereshoud beregular monitaring of l employessinthedgoartmeant by themedicd dinic (for indance evary
2 months), to datain eechwarker'shigary of raghin the preosding 2 months with refard to the compeny

phyddanif areghispresat.
Theused engnering contrdsshould beinvestigated in arder to reduce further the possihillity of off-gessing of
svesand aher damicdsasthedry bend comesfromthe ovarsinthe Szing gpaaion.

Improved vertilaion onthenickd plating lineshould beindituied

Respraary praedion a thenickd plating lineshould bemendetary rether then optiond until improvementsin
theventilaion areacoomplished

Qurantly, thereisno madicdl test avalladleto sorean rdiddly for susogatibillity to contact demrdliis Employment
dsqudification besad upon medicdl soremning prooadlresthet do nat haveahigh predidive value mey beurfair
dsrimirgion* Sneeitisnat possbletoidanify personsat high risk with acouragy, dl workersshould bewll
trained in oedffic job assgnmantsand monitored for thedevd opment of kinresh
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1  AmaicenCyanamid, Wallingfard, Comnedtiaut
2 Intemetiond Chamicd WarkersUnion
3 OSHARegml

For thepurposeof infoming effected employees coples of thisrepart shell beposted by theemployerina
prominant place accessbleto theemployessfor aperiod of 30 cdender days
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TABLE1
Methylene Chlaride Expoaures
Amaican Cyanamid
Wdlingford, Comnedtiaut
Decamber 7-8, 1987
METHYLENE
METHYLENE CHLORIDE
SAMRLE  TIME VOLUME CHLORDE TWA 8&HRTWA
JoB* NUMBER MIN. LITERS  mghv* mgh? mgh?
A-DipTark 12721 A 240 6.8 67.01
At Opaning B 215 6.13 61.97 64.6 613
P-MCF Oper 1272 A 240 6.75 34.06
B 215 6.11 29 288 213
P-MCF Oper 12723A 240 7.01 285
B 220 6.48 13116 776 744
A-Chopper 12724 A 245 6.71 3427
EBd B 215 596 3185 31 3.7
P-MCF Oper 12731 A 221 6.52 1841
B 214 6.09 1641 1743 158
P-MCF Oper 12732 A 226 651 225
B 205 599 1163 251 22
A-DipTark 12733 A 208 416 4752
B 220 6.82 278 374 333
A-Chopper 12734A 210 590 305
EBd B 207 6.14 488 1748 155
P-MCF Oper 12811 418 1205 2.75 1807 1807
P-MCF Oper 12812 415 1183 16.06 1839 1389
A-DipTark 12813 428 1295 540 432
Chopper Ed 12814 430 1191 084 0.75
OfLire
*A=Area
P=Persord

** gt =milligram per aubicmeter
Limit of Detecion=001 mg/sarple
Limit of Quantitaion=003my'sample
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JOoB*

A-DipTak
At Opaning
P-MCF Oper
P-MCF Oper
A-Chopper
Bd

P-MCF Oper
P-MCF Oper
A-DipTak
A-Chopper
Bd

P-MCF Oper
P-MCF Oper

ADipTak

Chopper Ed
OfLire

*-A =Area
P=PRaond

**mgfn? = milligram per albic meter
Limit of Deedion=001 ng/sarpe
Limit of Quertitaion =008 my/sapde

SAMALE
NUMBER

12721 A
12722 A
12723 A
12724 A
12731 A
12732 A
12733A
12734 A
12811

12813
12814

TIME
MIN.

TABLE?2
Methyl Chloroform BExpoares
Amaican Cyanamid
Wallingfard, Comnedtiot
December 7-8, 1987
METHYL
VOLUME CHLOROFOR
LITERS gy
6.8 1550
6.13 913
6.75 850
6.11 391
701 850
6.48 957
6.71 1050
59 52
6.52 1500
6.09 429
6.51 250
599 2.86
416 40.00
6.82 1286
590 2500
6.14 143
1205 4200
1183 2867
1295 5400
1191 1467

METHYL
CHLOROFORM

1249
6.33
901
803
9.73
1316
26.05
1302

SHRTWA

118
6.0

8.72
1.7

882
118
232
116

24.78
48.15

1314
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SAMPLE
JOoB* NUMBER

P-MCF Oper 1
P-MCF Oper 2
P-MCF Oper 3
AreaHating 4
P-MCF Oper 5
AreaHating 6
P-MCF Oper 8
P-MCF Oper 9
P-MCF Oper 10
A-EyeWaeh 1

*-A =Area

P=Pasord
** ugfi? = micograms per cubic meter

Limit of Detetion=05mgfhickd

Limit of Quentitation= 16 mg/nickd

TIME

TABLE3

Inorganic Nickd Exposures
Amaican Cyanamid
Wallingfard, Comnedtiot
October 7-8,1987

VOLUME

MIN. LITERS

8B 88 &K 85 8

810

810

7%

426
724

NICKEL
ugh*
LaginArglyss
549

78

31

104

493

146

61

114

26

SHRTWA

512
73
29
9.8

446

110

27
86
20
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SAMPLE
JoB* NUMBER
A-Chopper 9885
A 9834
P-MCF Oper 9875
A-Chopper 9886
*-A=Area
P=Pesond

** mgfm? = milligan per alkic meter
*** ND =Not Hed Blank Corrected

TIME

B & 8 8

TABLE4

Tod Dugt Expoares
Amaican Cyanamid
Wadlingford, ConnetioLt
October 7-8, 1987

VOLUME TOTAL DUST

LITERS mgiTP**
190 053
192 N D***
862 0.26
644 0.0003

SHRTWA

001
ND

0.23

0.0002
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TABLES
ic Charadgidicsof Sudy Patidpants
Clasdfied by Exposureto Chamicdsinthe
Metd Coeted Hber Department*

Never Quratly Exposd

Exposd Exposd In Pest Tatd
#OFEMPLOYEES 3 19 6 56
AGE
[mean(sd)] 38(116) 3H (118 45(120) 33B(119
GENDER
%mde 81 68 83 7
RACE
%owhite) 77 79 100 80

*  Neve BExposed = never warked with chemicasin MCF; Currently Exposed = aurently working with
dhamicasin MCF; Exposad in Pt = curently working dsewhare, but e onetimewarked with chemicasin
MCF.
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NUMBER

NICKEL***
#DaysMonth (sd.)
Rerge

SZING***
#DaysMonth (sd.)
Rerge

HBERS**
#DaysMonth (sd.)
Rerge

* Expoaresaredassfied by predominent

TABLEG6
ExpoaretoNickd, Szing, and Fbes*
by Expoare Saus*

Quratly Exposd
Exposd In Pest
19 6
17(56) 11(55)
6,26 218
9(4.7) 8(33
120 211
17(6.2) 18(90)
6,26 430

expoare
** Cumently Exposed = curently warking with chemicdsinMCF,
Exposad in Pt = curently working dseanvhere, but & onetime

worked withdhamicesin MCF.

*** Nickd =warked on plating linewith nidkd and fiber or mixed
nickd dutions Szing=warked anszing linewithszngand
fiber or mixed 92ng sdluions Hbas=warked onszng o

patinglineswithfiber, szng ad rickel
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Table7
Carrdation Matrix of Expoaure Vaigiles (Peerson)

Nickd Dayst SzingDays*
Nickd Days 10 010
SdrgDays 10 014
Fiber Days 10

* Nickd Days=number of daysmonthwarking onthenidkd plaing
lirear mixing dutionsfar thenidkd tarks
** §2ng Days=numba of daysmonthwarking ontheszing lineor
mixing Duiorsfar theszng tarks
*** Hbar Days=number of deaysmonthworking ontheszing ar plating
lines (lessthen oneday per morth hendling fiber anly).

# p<001

Fiber Dayst**

058°
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Table8
Prevdenced Resh
Reported for Hidory of Any Reg and Higtory of Work-Rdated Red*
Clasdfied by Bxposre Saus**
Never Quratly Exposd
Exposd Exposd In Pet Tatd
NUMBER 31 19 6 56
HISTORY OF ANY RASH
rumbe (%) 5(16) 7(37) 1(17) 13(R)
HISTORY OF WORK-
RELATED RAH
rumbe (%) 13 5(26) 1(17) 7(13

* Hidory of Any Rash = sHf-report of resh onfaoe, neck, ams hends ar fingerssnoe Decamber 1983,
** Hidory of Waork-Reated Regh = sdif-repart of rash, as ddfined above, which improved away from expoaure
***  Neve Expossd = never warked with chemicdsin MC, Currently Exposad = currently working with chemicasin MCF; Expossd
inPegt = curently working dsewhere, but & onetimeworked with chamicdsin MCF.
# Comparison of Ever Exposed (current and pedt) and Never Exposed for work-rdated resh. RR=7.4(95% Cl: 1.4,40.7, p=004)
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Table9
Physicd Diagnodsaf Any Resh, Classified by Exposure Saiss

Never Quratly Exposd
Exposd Exposd In Pest Tatd
NUMBER 31 19 6 56
PHYSCAL EXAM (n=55)**
NoResh
numba (%) 19(61) 12(67) 4(67) 3H(64)
Contact Damditis
numba (%) 3(20 4(22) 1(17) 8(14)
Sovert Damitis
numba (%) 9(9) 2(1) 1(17) 12(22)

* Never Exposad = never warked with dhemicasin MCF, Currently Expposed = currently working with cdhemicasin MC, Exposed
inPagt = curently working dsewhere, but & onetimeworked with chamicdsin MC.

*k Onepatidpent refused peich teding and thephysicd exam. Seetext for dassification aiteriafor solvernt demmélitisand contact
damitis
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TABLE 10
Hidory of Atopic Traits*, Classified by Expoaure Saus+™

Never Quratly Exposd

Exposd Exposd In Pest Tatd
NUMBER 31 19 6 56
#ATORPIC (%) 5(16%) 7(37%0) 1(17%0) 13(23%)

* Rogtiveaapic hidary isddfined asahigary of regaratary or hinoconjundival symptomsinrdationtoinhdants ar ahigary of
childhoodezama Seetext for ddals

*k Never Exposad = never warked with chemicasin MCF, Currently Expposed = currently working with cdhemicasin MCF, Exposed
inPagt = curently working dsewhere, but & onetimeworked with chamicdsin MC.
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TABLE11
History of Work-Related Ragtt, Classified by Generdl Exposure Siatst
Sratified by Atopic SAUS **
Hidory of
Work-Rdaed Rash
Yes No Tad
Ever exposd Yes 6 17 23
inMCF
No 1 26 27
0
RR+=7.04 (95% Cl:++ 1.29, 336)
HISTORY OF NOHISTORY OF
ATORCTRAITS ATORCTRAITS
Hidory of Hidory of
Work-Rdaed Rash Work-Rdaed Rash
Yes No Tad Yes No Tad
Ever exposd Yes 4 4 8 Yes 2 13 15
inMCF
No 0 4 4 No 1 2 22
12 37
RR = undefined, p= 014" RR=29(95%Cl: 032, 27.1)
* Higtory of Work-Rdated Reeh = sf-report of resh onfaog, nedk, ams hendsor fingarssince Decamber 1983, whichimprovesaway from exposure
*k Never Exposad = never warked with chemicdsin MCF, BEver Exposad = currently working with chamicalsin MCF or currently working dsevhere, but at
onetimeworkedwithdhamicdsinMCF.
ik Postiveatopichigory isddfined asahistory of regairatory or rhinoconjundiva symptomsinrdaiontoinhdants or ahigory of childhood eczema. Seetext
for dell
+ ngRdSaﬁveR'sk

++ B%Cl: =B% Cafidencelntavd
# Heha'sexat tet, 1-taled
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TABLE 12
History of Work-Related Reeht:, Classified by Szing Expos.re SatLs
Sratified by Higtory of Atopic Traitse*
Hidory of
Work-Rdaed Rash
Yes No Tad
Worked with Yes 6 13 19
Szrg
No 1 30 3
0
RR=9.79(95%Cl: 1.96,490)
HISTORY OF NOHISTORY OF
ATORCTRAITS ATORCTRAITS
Hidory of Hidary of
Work-Rdaed Rash Work-Rdaed Rash
Yes No Tad Yes No Tad
Worked with Yes 4 1 5 Yes 2 2 14
Szrg
No 0 7 ¥ No 1 28 24
12 33
RR = unoefined, p=001* RR=34(95%Cl: 033,307
* Higtory of Work-Rdated Reeh = sf-report of resh onfaog, nedk, ams hendsor fingarssince Decamber 1983, whichimprovesaway from exposure
*k BExpoaureto Szing=warked on Szing linewith Szing and fiber or mixed zing solutions (workersnat exdusively expossd to 5zing, seetext for detalls).
Fohk Pogtiveatopichigary isodfined ssahigory of regairatory or rhinoconjundiva symptomsinrdaiontoinhdants or ahigory of dhildhood eczema. Seetext
for detall
+ F?R: RSaiveRsk

++ B Cl: =B Confidencelntarvd
# Fshe'sexat te, 1-taled



