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l. JIMMARY

On Sgptembar 21, 1987, theNationd Institute for Oooupationdl Sefety and Hedlth (NIOSH) recaived an
emagay repuest from Dressy Indudriesfar evalugtion of en outtresk of illnessamong employessa Dressa's
fadlity in Bareg Kertudky, which menufadures el pressregauges. Therequest wissinitiated because of
anployeecomplanisof asava-ikeodor, and sugedive comdantsof numbnessof thelips tongue ad
extremities buming of thenoseand throet; and dzziness: At thetimedf therequedt, nineemployesshed bensat to
thelocd emergancy room.

Toidentify ar contaminenispotantialy regponsblefar theill hedth effeds evironmentd monitaing wasconouded in
thegenard work areadf theamployesswith hedith complaints inwark aresswhereno heelth complantshed bean
rgoarted, and ousdethefaality. Resuitsindicated anumber of compoundscommon to thistype of indugtrid
environman, induding vaioussalvents odorants and lubricants: Al compoundswerein arbome conoantrations of
gaadly lessthen onepat par million (jpom), much love then themoet redridive cooupetiondl evironmanta
evauetion aitaia Environmentd monitoring conducted by the Kentudsy Oooupetional Sefety and Heelth
Adminigration (KyOHSA) duing thesametime pariod did not detedt the pressnce of arbomematds

A NIOH physdan revieved themedicd recordsfar dl employesstekento theemargancy room. Disoussons
wearehddwiththeexamining physidans and theonly petiet hosaitdized in Beeawasintavienved and examined.
A quegiomaredf anpoyeesympiomsand dosavatioswasadminderad todl enployesspresat. Rivate
inevienswaehddwith al theemployessafedted on thefirs day of theinadant, and additiond dsoussorsweare
hddwithareaphysdans Employessdestribed awide vaidly of symptoms ooourming duning theperiod of the
outbresk. Medicd testing, however, did nat reved abnonmditieswhich would be assodiated with these symptoms,
withtheexception of svad petieiswhoseataid bood gesmessremantsuggested amild resardory dkdoss

Althoughitisnat posshlefar the NIOSH invedtigetarsto identify theiniid simulusfor theoutireek (they werenat
presat duing theinitiad outiresk, and therewes no recurrence during theinvestigetion), it ispossbletthet asnge day
of expoaLreto an unknoan egatt, possibly rdaed to the connedtion of anew sewer sydem, contributed to

s/mplomsparaaved onthet day. Thisevart may have causad plant-wideaxidly and dress gangrating a'"odllective
dresssyndrome’ which prapegated the devd opment of subssquant warker symptoms:
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Although it is not possible for the NIOSH investigators to identify the initial stimulus for the outbreak (they were not
present during the initial outbreak, and there was no recurrence during the investigation), it is possible that a single day
of exposure to an unknown agent, possibly related to the connection of a new sewer system, contributed to
symptoms perceived on that day. This event may have caused plant-wide anxiety and stress, generating a "collective
stress syndrome" which propagated the development of subsequent worker symptoms.

http://www.cdc.gov/niosh/hhe

Il. INTRODUCTION

On Sgptember 21, 1987, NIOSH recaived an emargancy request far aHedth Hazard Evdugtion from Dresser
IndLetriesfor evauetion of an ongoing outtresk of ilinessamong employessat ther fadlity in Bereg Kentudcy. On
themaming of Fidey, September 18, 1987, eght employeescomplained of andling afoul ador, which onlater
interview they desribed as"sdlling likeasanve:” They noted aedivecomplantsindudng: numbnessand
tinging of thelips tongue, and edremities buming of thenoseand throgt; light-hesdadness wedkiness andlor
dzznes After enatampt tordievethamwith exposureto ousdear, sven o theaght weresat totheemagancy
roomof BaeaHosaitd. OnMonday, Sgatember 21, theplant opened asusud. Duing theday, two more
employessweretekento the hogaitd with Smilar complaints: Thet aftamoon, Dressar manegamant conteded
NIOSH and submitted anemergancy request for assdance. On Tuestay moming, Sgptember 22, fiveaddtiondl
employessweredfected and sant to the hogitd, and Dresser manegamant dosed theplant. Thet ditenoona
NIOSH invedigative teem arived, and joined aninvedtigetive teem from the Kentuicky Labor Cahingt (KyOSH)
dreedy presat.

1. BACKGROUND

Atthe Bereg, Kentucky fadlity, Dressr menufediures vaioustypes of pressuregaugesfor ueinavaiey of
goplications (mogt notehly fireedinguishers). Theindudid processesindudemetd danmping, dldaingand
brazing, assambly, teding and cdlibration, and pedkeging. Thefadlity isdvided into threemein aress esch
comprigng a"building (ethough desgreted buildings 1-3 they aresrudurdly atteched). Each buildingissaviosd
by anindvidud ventilaion sygem. Thefadlity employs3wakesa whom 86 aeferde ontheprodudion
linethe percantape of womenishigher, Snoemeet of themen aeemployad inafew aessinvaving heavy toding
and maintenance

IV. EVALUATION DESGN

A.  BEnviromaid

Theenvironmentd evaugtionwasinitieted by touring theentirefadlity, with emphesson theareawhae
employesswearemod dfedted. At thet time, informd inteviewsweare condudied with menegamat and
employeerepresaniativesto deamine 1) sourossand typesof patentid environmenta contaminents and 2)
recant dangesinfaality frudure work pradtioes or processdhamicas

Theinvedigative methods previoudy undartaken by KyOSH were disoussad to prevart duglication of
effats and avaldblereadtswaerevienved. Enviroomattad monitaring wesinitiated by NIOSH onthe
moming of Sgatember 22, 1987. Toidentify patentid ar contaminantsand to deemireif tharewesa
difference between those presant in the dfected areaand aress whare no hedlth effediswere reported,
monitaring wascondudied in thegenerd areadf the hedlth complaints inwork aesswhereno hedlth
complans



hed bean reparted, and ousdethefadlity. Theinitid NIOSH environmentd ssmplescordgied of four
charood tubesfor ges dhraomatogrgohmess pedromde (GC/MS) andyssand three Carbotrgp 300 tubes
for thamd desoption GOMSardlyss Becausedf the hedlth complants uffered during the ssmpling paiod
and the ubssquant plant shut-down, these sampleswere andlyzed on apriarity besis(i.e, ssampleswere
trangported to the NIOSH ardlytical leboratory immediiatdly fdllowing adlledion and andlyzed within hoursof
odlledtion).

A ssoond s of ar sampleswas abtained on thefirgt day the plant re-opened (Thursdlay, Sqatember 24).
Theesamplesweresubomitted far norHarianty GCMSandyss They waredesorbed with anemilliliter ()
cabon daufideupon amvd inthelaboratory and soreened by GC (HD) usng a30imeter SPB-1 fusad
caallay cdumn (ditessmode). Onesamplewasfurther andyzed by GC/M Stoidentify components
Sandardsweare d o prepared and andlyzed to dbtain limited quentitative deta. The Carbotrgp 300 tubes
werethamdly desorbed a 300°C inathammd desorber unit thet intarfeoes diredly toaGCM S sydem
Theeweretrid samples asthemethod ar tubes hed never bean usad and the unit wasbaing teted inthe
NIOSH laboratory. For the ssoond set of dharcod tube samples odllected during the day shift onthefird day
the plant retumed to oparation (Thursday, Sgatember 24), two qudlitative dnercod sardlesplusoneblank
were desorbed with carbon disuifide, soreaned by GC, and andyzed by GC/IMS. Mgar compounds
identified on thesetubeswere then quentitated on theremaining samples For GCG-HD andysess a30meer
DB-Wax fussd slicacgllary cdunn (gditlessmode) wasusad

Thevertilaion sygams bathlocd edad and generd, wereevduated for effidency and patentid for
ranranmant of edniaudad ar. Smoketubetessweareconduded onthelocd exhaud a theautomated
brazing oparation, sorting area (of brazed parts), deaning gperation (H,S0, beth of brazed parts), and the
indudion hedter; dl werelocated intheareawharetheiniid hedth effedtswerenoted. A tour of therodf area
was conoucted to aosarve placamant of ar intekeand locd exhnaud veanis

Medcd

WhentheNIOSH investigdtive team armiveed a Dressar Indudries on Tuesday, theplant wasdosad, and
noned thedfedted empoyesswesavaladefor examiretion. Medicd infomation wes adllected fram
tdgphoneand parsord inteviewswith areaphysdanswho hed examined erpoyessframtheplant.

OnWedhestlay, NIOSH investigatarsrevieved the hosaitdl recordsfor dl employessssanduing the
gadeunds invedigaion: Disoussonswearehdd with theexamining phyddans and theonly petient
hogatdized in Baeaweasintavieved and examined. Whenworkesa theplant weredfedted on
Wedhesthy, anumber of themwere briefly sean beforeresoue vehidesamived to trangoart them to the
hogatd. Thesenew cassswererevieved with theareaphysSdanswho tregted them.



On Thurstly, medingsweare hddwith theentirewarkfarcea thedant, duing which empoyee quesionsand
asvasweaeddiated A quesioared employeesmptomsand aosavaionswesadmingeed todl
employesspreat. Rivaeintavievswearehddwith dl theemployessdfeted onthefirg dey of theinadant.
Addtiond dsaussonswerehdd with areaphysdans

C. BEjdamdagc

A questioreire (Appendix 1) wesdevd gped by NIOSH g in Ginanreti corfaring by tdgphorewith the
invedigatorsin Bareaon Wedhestay, Sqptamber 23. Hamanisof thequetiomnarewaresdeted onthe
bessdf repartsto areaphysdans complantsexpressad to the NIOSH investigatars and complants
eqressdinather NIOSH invedigations Usedf the quesiomnairewasintended to identify casesof iliness
ather then thoserefared to areaphysdans and to asssssthe neture and didribution of hedth and
emvromatd compansinthepat. Thequesiomarewessadminidaed intheant on Thursday,
Sptembe 24, when the plant was shut doan. The quesionnairewas completed by workars sested &
teblesand work dationsthroughout theplant.

V. EVALUATION CRITERIA

Asaguidetotheevdugtion of the hezards posed by workplace expoares NIOSH fidd 9&f enploy
environmantd evdugtion aitaiafor asssssmat of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levd s of expoareto which most warkersmey beexposed up to 10 hoursper day, 40 hours
per wesk far awarking lifeimewithout expaiendng advasehedth efeds  Itis however, important to notethet nat
al warkerswill be pratected from advarse hedlth efedsif thar eqooaresaremainiained bdow theselevds A srdl
paroantage may expaianceadverse hedth effedsbecause df individud susogptibllity, apre-exiding medica
condition, andlor ahyparsastivity (dlegy).

In addtion, some hezardous sUbdances may adt in combingtion with ather workpleoe expoaures theganerd
evironmat, or with medications ar parsond hehitsof theworker to produce hedlth dfedsevenif the
oooupetiond exposresarecontraled a thelevd st by theevdugtion aitaion. Thesecombined efedsareoften
not conddared intheevdudion aitaia. Also, some subgtances are aosorbed by direct contact with the skinand
muoousmamranes and thuspatentidly inreesethe overdl equoare. Firdly, evdugion aitaiamey dhengeover
theyearsasnew informetion onthetoxic effedtsdf an agant becomeavalade

Thepimary sourcesdf evironmanid evdution aitaiafor thewarkplaceare 1) NIOSH GritaiaDocumantsand
recommended expoaLrelimits (RELS), 2) the Amaican Corfaencedf Govermeantd Indudrid Hygenids
(ACGIH) Threshdd Limit Vdues(TLV9), and 3) the U.S Depatment of Lebor (OSHA) cooupetiondl hedlth
dandads Often, the NIOSH RELsand ACGIH TLVsaelower then the comegponding OSHA dandards
Bath NIOSH RELsand ACGIH TLVsuaLdly arebessd on morerecant informétion then arethe OSHA

pamissbleeqoarelimits



VI.

(PELS. TheOSHA dandardsaso mey bereguired to takeinto aooount thefeesihlity of contralling expoaresin
vaiousindarieswhearethe aganisare used; the NIOSH RELS by contret, are besed primatily on concams
rdaing tothe prevertion of cooupetiond dseese 1N evduating theexpoaurelevdsand the recommeandationsfar
redudng theselevdsfound inthisrepart, it should be noted thet induetry islegdlly recpired to medt thoselevds
oadfied by an OSHA sandard.

A timewaghted average (TWA) expoarerdasto theavaagearbome conoaraion of asbdanceduinga
nomd 8- to 10-hour workday. Some substances have recommended shart-term exposurelimits (STELS) o
aaling vdueswhich areintended to . yodamant the TWA whearethere arerenognized taxic efedsfrom high
shot-tem exposres

RESUL TSAND DISCUSSON

A. Choxdogy of Bvais

Onthemoming of Fiday, Sgatember 18, 1987, eght employesscomplained of smelling afou ador, which
onlae inaview they desibed ss"'smdling likeasave:”" They noted augedivecompantsinduding
numbnessand tingling of thelips; tongue, and edramities buming of thenoseand thret; light-heededhness
weskness andlor dzzness After anatampt tordieve thar symptomswith eqposureto o dear, sven o
theaght weresant to theemeargancy room of BereaHospitd. On Monday, September 21, the plant opened
asuad. Duingtheday, two moreamdoyesswareteken tothe hogaitd with smilar comdlants Thet
ateoon, Dressar manegement contected NIOSH and subomiitted an emargancy requedt for assdance

On Tuesday moming, Septamber 22, five addtiond employessweredfected and sant to thehosaitd, and
Dressr manegemat dosd theplant. On Tuesday dtanoon the NIOSH invedigativeteam arived. An
investigetiveteam from KyOSH and aconauiting indutrid hygieni hired by the compeny weredreedy
presat and hed completed intid evironmenta sampling, whichwiasnegtive: Hant menegemant deaded on
thet bedisto reppen the plart thefdloning day. TheNIOSH indudtrid hygienis completed additiondl
eviromatd dudes whilethe NIOSH madicd dfficer contedted areaphysaansand thelant physdanad
dsoussed the casesthey hed sen.

OnWethesthy, Sqptamber 23, theinduetrid hygienigsanived beforethedart of firg shift and sst up therr
monitaring sydems  Ard shift dated a theusd time. Sating a aoout 11 am, warkescomplained of
s/mptomsdf illnesssmilar to thosergported eglier; repartsof ilinesscamefromwiddly digtributed aress of the
plat, andworkas|dt the bulding to escgpeapossbletaxicexposre Emargancy savicevehidesarived,
fiveampoyessweretaken to theemergency room, and the plant was dosad again. NIOSH and KyOsH
indLetrid hygenidsconpleted additiondl indLdrid hygienemonitaring during thistime:



Although plant menegamant ket the plant dased on Thursdlay, Sgatember 24, enployessweareingruded to
arivea threnommd wakingtime Employessweareasked to completeaNIOSH questioréire asking about
paroaved evironmantd expoaresand symptons: Fdllowing compleion of thequesionnaire megingswere
hddwith employees menegement, union represantatives and investigetors from KyOSH and NIOSH.
Duning thesemedtings thereautsof theinvedigationswere presanted and empoyee guestionswae
ansvered.

Enviromantd Reslits

Resitsof thesample st odllected on Tuesday maming indicated the presance of anumber of compounds
commontothistypedf indudrid evironment, induding 1,1, 1-trichoroethene (meet proloebly from agéll
Oayressing gparation), xyleng, tdueng isopropend, limoneng, and vatious slaxane type compounds (from
adhaesvesand luricantsused near thegauge dibration areg). All compoundsweareinarbome
conoatraionsof generdly lessthen one patt par million (pom); theselevdswearemuch lowver thenthemost
resridiveevdugion aitaia. Therepest sampling conducted on Thurstlay, Sqptember 24, reveded esstidly
thesame compoundsinthesamerange of arbome concantraions: Environmental monitaring conducted by
KyOSHA dd nat detect the presance of arbomemdds

Aninvestigaion of recat dangesin the produdion process or anintrodudion of new processchamicaswes
undarteken by intavienving menegamant and erployeergresantatives: Two patentid sourcesdf arbome
contaminentswearedisoussad. Theaty of Bareahed reoently completed condrudion of anew sawvege
tresment plant, and on the previous Fiday munidpd workershed comnedted the plants orm and sanitary
linestoanew mainonthepropaty. It wasposshlethet abackup of sever geseshed ocourred onthet day
andtriggered theinitid goisode Severd drains located throughout the plant, provide direct aoosssto the
e line Toprevat any fuure patentid far agmilar stuetion, theplant and thefire departmant flushed the
e linesinddeand auddetheplat. Thereweasdso conoam thet anew coding all usedinonedf thefour
compressars Lpalying compressed air to the plant might havee contained contaminants ar breskdown
procudsthet weregoreed through theplant. Thiscompressor westherdfaretaken off-ineandits ail dhenged
beck tothearigind. Aninvedigetion of the ventilation sygemswasd o condudted

Twothemonic Taylar-Winfidd indudion hesters are usad for autometed sl daringtrazing of gauges
oparainga 75 kilowatts 450 kildhertz, and 460 vdlts Thesydemsarelocdly exhauded viadrategicaly
plecad PV C pipe connedted to the exhaugt fan, which isexhaugied to therodf. PVC pipeisusad duetothe
rediofrepuency patentid of thegperation (j.e, to prevant the patentid for dirediond wave
gudng/grounding posd by med duding). KyOSH aatained genard areaenvironmantd ar sardesinthis
aeaafor leed, tin, 2nc. Rarsord (resthing zone) sampleswearedotained for cadmium and dyomiun; dl were
necgtive



C. Vaiildion

Thefadlity hesseven tempared ar handling units located ontherroof, Sx for produdion aress and anefar the
enployesscadaia Tad vettilaivecgoeaty for thes/demis 111,500 aubic fedt par minute (desgn). All
untswearegparated & 20% ouddear (minimum).

D. Meddd Rests

Inaddtionto medicd hidory and physcd examingions the dfected enployessrecaved avaiey of
laboratory tegs induding complete blood counts ssum dedtrlytes arterid blood geses
cabaxyhemogidainlevds blood leed levds and srensfar vaioustoxic agants: Nather thephysdas
repartsof Sgnsand symptoms themedicd leboratary resuits nor the privateintavienswearesggestive o a
common hezardousexpoaure

Inintavienswith the efected employess warkers desribed awiderange of symptoms. Theseinduded
numbnessand tingling of lips tongue, and extramities aswell aslight-heededness dizziness and fedingsof
ovadl weskness Theonsat of thesesymptomswias often preceded by thewarker svdling afoul odor o
tedinga"medlictade” Theprior medica hidary rdated by thesewarkaswesgangly

non-oontributary.

The casepresmidions of the dfected workerswere disoussed with the physdanswho attended them.
Petients ssenin acuie presarnttion typically wearenoted to beanxious and tachypneic (bresthing rapidly), but
no ather gengrdized eonomnditieswere notedd,

Sxteen petientssan & the BereaHogaitd undawent variouslabaratary tessaspart of adiagnodic
workup. Thesepatientshed nomd complete blood counts ssum dedtrdlytes dedrocadiograms
cabaxyhemogichinlevds blood leed levds and taxiodogy sreas: Heven petientshed atearid blood ges
levelstested; three showed mild resairatary dkaods and therest werenonmdl. Al petientsrecovered
goontanendy. Paientsseenintheamagancy reomtypicaly wareasmptometic dte 30 minutesinthe
emagancy room, duingwhichtimetheanly thergpy they reodved was axygen by nesd canula

E Bodanidogclnvediggion

1. Quediomnare Regoone

Thequesionnarewas compleied by dl employesswho cametowark on Thursday,
Stember 24, 1987. Thistotded 347, or 91.6% of thetatd number of plant employess The
questionnaire asked about respondant parsond demogrgphics aswl asregpondant
obsavaionsand symptoms on Hiday, Sgatember 18, and Wednesday, September 23, 1988,
Thesetwo dayswere dhosan to rgaresant thefirg day of the outioresk (Sgatember 18) anda
day when NIOSH adbsaversweaepresat



andindudrnid hygene monitaring wasbaing paformed (Sgatember 23). Theregponsssfar eech
day wereandlyzed and examined ssperadly.

Themean agedf theregpondentswas 426 years with arangefrom 250 66 years Themeen
length of employment & Dressr Indudrieswas 15.1 years with arange of 1 monthto 2 years
Thegade ddtribuiion of theregpondantswas 68% famdeand 3% mde While 74% o the
resoondentshed someeducation up to o induding high schod greadugtion, 2620 hed &t leet
someadlegeeducaion (induding adlege degress o gradlte sudies).

Ddintiondf Casss
a Smploms

Thequesiomare asked regpondantsto indicate whether they hed expariencad any of
Svatensympioms Tabe 1 howsthe paroant of casesreparting eech symptomonthe
two dayscovaed inthesurvey. The parcantage of employessreporting eech symptom
onthetwo dayswassmilar. Oneach day, respondentswio said they hed benill thet day
(amsmvered "yes' to quedion 10 ar question 19 on the questionnaire) reparted awiderange
o dffusesymptons infat, onthefir day of iliness 26% of the such regpondantsreparted
expaiendng Sx armoresymptoms: Thereweas no aosarved assodaion of oatan
s/mptamsinio groyps coregponding to aparticular dseese antity; thisiscompetidlewith
theladk of conddiant Sgsdf ilinessnated upon examingion by physdans: Thadare far
eech day acae df illnessweas odfined as f-repartedillness (ansivering "yes' to question
10 or question 19); dl ather regpondentsweare considared noncesss.: Using thisddfinition,
theovedl atack rateswere 31.5% for September 18 and 41.2% far Septemboer 23,

Asddion o llinessWith Demooaohic Vaiades

Realtsfrom thequetiomarewareandlyzad to deamineif adgnificant assodation edged
between the demogrgphic vatiddlesand bang acese. Themean agedf the casegroup was nat
sgnficantly different fram thet of the noncase group on ather day dudied, astested by Sudant'st
test (p=0400n 918, p=028 on ¥23). Likenisethemeanyearsof work experienced the
Dress plant did nat Sgnificantly differ batwean the caseand noncase groups (p=012 on 9183,
p=021 on 923). Gander wasassodaed with baing acase on bath dayssudied; on 918,
femdeshed 38timestherae of casesasmees (952 confidenceintava 2.2-69), whileon
923 theratedf casssamong famdeswas 4.6 timesthet of males (95%0 confidenceintarva
27-17).



Fewer then hdlf therespondentsindicated they smoked dgarettes: OF 335 regpondaniswiho
ansvered the question, 61% did nat smoke, 6% smoked gpproximetdy 1/2 pedk per day,

27% smoked abaut one pedk per day, and 4% smoked 2 ar more packsper day. Smoking
dgarateswesnat sgnificantly assodated withillness on September 18, but on Sgatamber 23the
rdaiverisk of illnessamong smokerscompared to norkamokerswias 1.9 (952 corfidence
intavd 14-26).

Theassodaion of education and ilinesswes fudied by dividing reppondarisintotwo

categaries thosewhosehighedt levd of education washigh schod gradletion, and thosewith et
leet somecdllegear additiond vocationd traning. When thesegroupsweare compared, theless
educatad group hed ahigher rated illnesson both days: On Y18 thelower educationdl leve hed
ardaiverik of ilinessof 1.5 compered tothehigher levd (9526 Cl 096-2.3), whileon 923 the
rdaiverik was 14 (95% Cl 1.0=21).

Odars

Ininavienswith aeaphysdansand with the NIOSH medicd offioer, warkerscomplaned of
srdling fou odors employeesreparting hesith symptoms dften reported sdlling aifoul odor
prior totheonsat of symptoms: The NIOSH questiomaire addressed thesecomplantsliding
odorsand asking workersto indicatewhich they hed smdlled on eech day. Theodarslisted
waesdedal ather becaused rqpartsinintaviensinthisinvesigation (induding demicdsand
sawver ges) ar besed repartsin ather NIOSH invedigetions: Few respondanisreported smling
any oneodar; genadly each odar was reparted by fewer then 10% of therespondants
However, 30% of therespondentssaid they smdlled & leest onedf thelisted odorson 918,
while 23% reparted smdling & lesst one odor on September 23,

Theassoaaion of illnesswith the perogation of an odor wastested for eech of theodors Teble2
ammaizestherealdtsfor thetwo days Thoseresoondantswho reparted smdling odorsof
danicds save ges "sved ardl,” or desd fumesweared ahigher ik of being acasethen
thosewho did nat repart such odars with rdaiverrisksashigh es 4.18 (for thosewho smdled an
odor of dhamicdson Septamber 18). Thedevated rdaiverisk assodated with dl four of these
odorsweassgnficat a the 9% levd onbath days

Locdion
Asssnonthemegp (Fgure ), the Dresser plant isdivided into three adjaining produdtion

buldngsand anadecat dfficearea. Attack rateswereandlyzed by bullding; eech of thethree
produdion building and thedfficewere



conddaed ssasgpadeunit. Theatadk raesinthefour unitsaredhomnin Tabe 3, onbath
daysthe highestatiack rete ooourred in Building 2, wharetheinitid onset of ilinesshed ocourred.
Theattack ratesamong thefour bulldings differed Sgnificantly by dhi-sguered test (p=0000on
both days). Nohuildngweasfreeof cases and when casesweareexamined by locationin
drondogic order of cocurrence, no pettemn wias seen to Uggest thet casesdartedinonearea
and greed fromthere. Thegoread of casesdid nat corregpond to the plant ventilation system, as
eech buldngwessaved by itsoan ar hending units

6. RkdBdngaCseBahDays

Having beenill on 918 weassgnificantly assodated with bangill on Sgptamber 23
(Mantd-Haerzd chi-square= 56.97, p=0.000000).

Discusson

Theouttresk of ilinessa Dressr was charadtarized by severd fadtors Firdt, therewereno
ubdances ussd in theworkplace thet could plausibly be assodiated with the symptoms reported by
dfedted employess Seoond, dter comprehesveindlgtrid hygienemonitaring, no detediable
eviroomantd gantswhich coud causethesesymptomswarefound. Andly, thecasesssemn by aea
physdanslacked congdant sgnsar labaratary findings (eswould beexpedted withacommon
expodreto ataxic agant), and rgpid goontaneousrecovery occurred indl cases: Although
gademidogcamdyssd thequedionraireddareveded sevard Sgnificant assodationsbewemiliness
and demogrgohic charadtridlics perogption of adors and location, thesefindings could nat berdated
toay damorgraleevirommantd o medicd findings

Wetherefore podulate thet theongaing neiure of the outtoresk a Dresser Indudriesrgaresantsan
outreek of cdlledivesresssyndrome. Outtregks of thisneture have bean reported in ather plants
induding plantsinvestigeted by NIOSH.*>® Cdlledtive sresssyndriome (aso known as cdlledtive
aidy reedion, messpsychoganiciliness and ather synonyns), rfersto the cocurence, inardaed
group of pegpleover ashart pariod of time, of physicd conditionsether initiated or exaoerbeted by
corflict baween anindvidue'sparodved sressesand aoping capehalities

Thisoutbregk fitsprevious desiptions of cdlledtiveanxiety reedionsin severd ways Typicaly these
outbresks have ooourred inwarkplaoeswherework ispredominently repetitivie, assembly-inework,
and thewarkplaceisindudesahigh propartion of women and of erployesswitheducaionat o
bdow thelevel of highsthod gradlete? It must beemphesized thet datado not exist to show thet any
o thesefactors cause these outhresks the dneradteridicsmentioned have only bean



obsaved inpreviousautlregks: Inaddition, theinvestigaions of these autiresks aften yidd negetive
restsfor both theavironmentd and medicd dudies Al these dreradteristics golied to the outioresk
a Dressr Inougrries

Insomeinvestigetions it hesbean Shown or postulated thet the outbresk begenwhenaphysicd
exposurecasadillnessamongwarkas? After that exposure cessad, symptoms of illinessparsiged
amongwarkers it hesbeen Suggested thet theexposre saved asan initiatar” of incressad axiety and
dress and triggered an outtresk of adlledivesresssyndrome I the outtoresk a Dresser Indudries
wassmilaly intisted, it ooourred before NIOSH or KyOSH invedtigatarswere presant to detect and
messreit. Itisposshletha when the plant was connected to anew sawer lineon September 18, there
may havebem aninedvartat blowbedk of sever gesssiniotheplant. Suchanexposrecould have
causd transient imitation or disoomfart in exposad workers yet could have dissipeted by thetime
invedigetorsbagen ar sampling on Sgatamber 22

It hesbean podulated thet in an autbreek where sressisaprimary causs, theSght of anewarker
becomingill would raseenough anxiety in aco-warker to causesressrdlatadiliness® Aspart of the
NIOH invedigationwetherdare tested whether such andfet of lineof-9ght trangmisson oocurredd,
Asnated ealier, location and order of coourence of casssweareplatted onamgp of theplarnt, but no
evidancewasssn of uchaprogressonof cases Inaddition, thequestioaire asked if theregpondant
hed witnessad someonedsebecomingill. Wethen tested far an assodation of illnesswith heving
witnessed another cese. Warkerswho reported witnessng anather warker becomeill werea
incressad rdativerisk of illnessthemsdves on bath day's on Sgatember 18 thet risk wasnat datidticaly
donificant (RR=1L53, 95% confidenceintarval 0.90-259), but on Sqptamber 23 therddiverisk of
216wassgnficat (B corfidenceintava 1.72-272). Thequestionnaredesgndd nat pemitthe
andydsto ddeminewheha theresoondant becameill beforeor dter withessng ancther case

It hesd 50 been cosarved thet autiresks of odlledtive sresssyndrame have oocourred inworkplaoes
invaving repetiiolswork. Anatampt wesmedeto dedemineif an assodation edded baweanillness
and repdiiivework in thisoutioreek. Job titlesreported by resoondentsweare g edtively categorized
by theinvetigatorsas " repetiious’ o “nat repetiiols” for example work onanassamly linewes
dassfied asrepatiious whilemare vatied work such as meintienence was dassified asnat repditious
Produdion josswhich could nat bedassfied, and dl dfficejoos wereexduded fromtheandlyss For
Septabe 18 dthough ardativerisk of 315 wes assodated with repetiivework, it wes nat datidicely
donficat (B corfidenceintava 086-11.47). Therdaiverisk of illness assodiated with repetitious
work was gregter on September 23 (RR=9.10, 95% confidenceintervd 1.37-60.71).



VII. CONCLUSONS

Itisnat possblefar usto mekeaddinitive condusion ebout theinitid simulustor the outiresk on Septamber 18,
Weweaenat presant to conduct evironmantd investigaionson thet day, and any arrbome contaminent dissipeted
beforewearived on Septamber 220 Wewearenat adeto detett arecurence of Such an exposredurning our
investigation. We podulatethet asngeday of expoaure, posshly rdated to the comnedtion of theplant toanew
e sydem, may havecontributed to symptoms parcaved onthefirg day o illness Thisevant caused plant-wide
axiey and dress gengrading acdlledive dresssyndrame which propeggted the devd opment of warker symptoms
leeding to pat shutcoan

Thecondusonthet theilliness of Seatamber 21-23 may havebean dueto adlledive sresssyndrome does nat meen
thetitisnat "red.” Thetemrdastoillnessinwhichtheprimary causeispsyddogicd dress aisng franthe
oocypationd and o ganerd oad evironmat, rether then physicd dressfromenvironmenta dnemicd, physcd, or
infediousagats Theooourenced ilinessfrom adlledtive sresssyndrome does nat inply apsychiaricdsorder. It
canrepresat nonmd psydhdagicd and physicd reedionsto adresful eviromatt.

VIII. RECOMMENDATIONS

Atadosng confarence hdd on Fiday, Sgatember 25, the NIOSH/KYOSH invedtigaion wes ummeatized ad
recommencionsweremede Theserecommeandationsare repested here

1 Manegamet and union represantaiveswere prased far the degreeto which they cooperated with eech
aher andwith theinvetigativeteam. It was nonethdless recommended thet represnitativesfrom both
meregamant and theuniontekedl possbledgpsin thefuireto esurethet workersfeed informed aoout
isussintrepant, and bdievethd, ather asindividuds or through tharr union reresaniatives they haveinput
into menegamat dedsarswhich dfeding them

2. Itisrecommendad thet smoking onthejob bedisoouraged.
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Tabel
Symptoms Reparted by Cese Respondentsfor Each Day

Dress Indudries
HETA 87419
e 1987
Sympiom Paoatageof CasesReparting
Sept. 18 St 23

Heedeche 66 73
Seqnes 42 A
Lighthesdechess 40 55
Sorethroat 40 46
Weskness A 37
Shotnessof bregth 0 27
Numbness 28 35
Dizzres 25 A
Nausa 23 24
Fest heat best 19 21
Sed floding 16

Disoriertaion 15 17
Chegt pein 15 24
Somechpan 14

Bluredvigon 13

Vanting 3 4

"Pessdl out’ 0 1



Chamicds
Sever ges
Naturd ges
"Snegt sl
Diesd fumes

Licorice

Tade2

Rdaive Risk (with 9% confidanceintava) of llines
Assodated With Perogation of Ervironmentd Odars

Dressy Indudries
HETA 87-419
June 1987

91887

3

42

23

12

17

23

14

%% Cl

2570

1832

0.7-20

11-26

14-38

06-33

92387

3

19

20

19

18

20

16

B%Cl
1525
1526
1427
1424
1824

0929



Buildrg
Buildrg 1
Buildrg2
Buildrg3

Office

Tade3

Retesdf llinessin Differet Buldings (percantaged workears
inthet building eech day who rgparted baingill)

Dressy Indudries
HETA 87-419
June 1987
Sept. 18 St 23
209 306
577 69.7
246 364

8.7 483
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

3
"/C Centers for Disease Control
""'----.,., National Institute for
Qccupational Safety & Heaith
_ Robert A. Taft Laboratories
4676 Columbia Parkway

Cincinnati OH 45226-1398

September 24, 1987
HETA 87-419
Notice to Dresser Industries Empioyees

The National Institute for Occupational Safety and Health (NIOSH), an agency
of the U.S. Public Health Service, is conducting an investigation of the
outbreak of illness among employees at the Dresser Industries plant in Berea,
Kentucky. As part of this investigation, we are asking employees to compliete
a questionnaire. This questionnaire asks about your job, medical history, and
any symptoms you may have had during the outbreak. We would like you to
complete the questionnaire whether or not you have been sick.

Your participation in this survey is entirely voluntary. In accordance with
the Privacy Act of 1974 (Public Law 83-579), all medical and other personal
information that you provide will be considered confidential. No information
that could identify you will be released to the company, the company doctor,
or anyone else without your written authorization. You may omit your name
from the questionnaire if you wish.

The NIUSH medical investigators will answer any questions you may have
regarding this survey. If you have any questions after the survey, you may
contact Dr. Scott Deitchman, Hazard Evaluations and Technical Branch, NIOSH,
4676 Columbia Parkway, Cincinnati, Ohio 45226, Telephone 513-841-4386.



6.

Name

DRESSER INDUSTRIES

QUESTIONNAIRE
Berea Kentucky
HETA 87-419
How old are you?
What is your sex? Male 1 Female 2

How many years of school did you compiete?

How long have you worked at this plant?

less than 12

&N

e

high school graduate
some vocational or college training
college graduate or beyond

__ __years

(please circle)

— __months

(1-4)

(5-6)
7
(8)

(9-10)

Have you ever been told by a physician that you had any of the following?

a)
b)
c)
c)
d)
e)
£)
8)
h)
i)
32

k)

Heart disease Yes 1. No 2
High blood pressure Yes 1. ¥o 2
Lung disease Yes 1. No 2
Asthma Yes 1. No 2
Kidney disease Yes 1. No 2
Anemia Yes 1. No 2
Diabetes Yes 1. No 2
Impaired sense of touch  Yes 1. No 2
Sinus problems Yes 1. No 2
Loss of muscle strength Yes 1. No 2
Psychiatric or emotional

problem. Yes 1. No 2
Other medical problem Yes 1 No 2
If yes please specify

Do you take any medications? Yes 1. Ho

If yes, please list

(1)
(12)
(13}
(14)
(15)
(16)
(17>
(18)
(19
(20)

(21)

(22)
(23-24)

(25)

(26-28)
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7. Do you have any allergies?

Yes

1

If yes, what are you allergic to?

8. How many cigarettes do you smoke a day?

none

about 1

pack

1.
2. 1/2 a pack or less
3.
4,

2 or more packs

No

9. Did you work on Friday, September 187 yes 1

(if yes, answer the following questions; if no go to question 19)

no 2

(29)

(30-32)

(33)

(34)

On Friday September 18, did you notice any of the following unusual conditions

inside the plant?

CONDITIONS

Chemical exposures Yes
Odors of:

sewer gas Yes
licorice odor Yes
natural gas odor Yes
sweet smell Yes
diesel fumes Yes

If yes to any of the above, when did you first notice the smell?
_ __ AM/PM

{Example 1:30 PM)__ _ :

At what time were the odors the worst?

__ AM/PM

10. Did you feel sick at work on Friday September 18th?
Yes 1 ¥o 2 Don't remember 3

(IF YOU ANSWERED ‘Yes', did you have any of the following symptoms?)

lightheadedness Yes
headache Yes
sleepiness Yes
nurbness or tingling Yes
dizziness Yes
weakness Yes
nausea Yes

IH N el e

No
No
No
No
No
No
No

|NNN

s

INN

(35)

(36)
(37)
(38)
(39)
(40)

(41-45)
(46-50)

(51)

(52)
(53
(54)
(55)
(56)
(57)
(58)
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blurred vision Yes 1 No__ 2 (59)
racing heart beat Yes 1 No 2 (60)
stomach pain Yes 1 No___ 2 (61)
chest pain Yes 1 No 2 (62)
shortness of breath Yes 1 No___ 2 (63)
sore throat Yes 1 No___ 2 (64)
passed out Yes 1 No 2 (65)
vomiting Yes 1 NHo__ 2 (66)
felt like I was floating Yes 1 No 2 (67)
disorientation Yes 1 Ho 2 (68)
What time was it when you first began to feel ill?

(If you were not sick leave blank.)

— __:__ __ Aw/PM (69-73)

CARD 0 1 (79-80)
If you were ill on that day did you...?

Go to the hospital Yes 1 No___ 2 (s)

See a physician (not at the hospital) Yes 1 No___ 2 (6)

{If yes give name and phone number of the physician if known)

(7
Go to the first aid station Yes ___ 1 No__ 2 (8)
Stayed at work Yes 1 No_ 2 (9)

—

. Before you first experienced symptoms, did you witness other workers becoming
ill?

Yes 1 No 2 (10)

. What did you think was the direct cause of illness on September 18°? (11)

Chemicals ventilation
Psychological factors
Ventilation

Other

Don't know

bW

. In what area were you working that day? (12-13)
FX FAB 1
FX ASY 2
UT ASY LINE
UT ASY LINE
UT ASY LINE
UT ASY LINE
UT ASY LINE
UT ASY LINE
I-123

D-085

~ W & WM

RRRNRARE
(=]
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16. On a scale of 1 to 10, how safe do you think it was to return to work in the
plant after the illness on Friday September 18.

1 2 3 4 5 6 7 8 9 10 (14-15)
Safe Hazardous

17. On Wednesday September 1l6th, or Thursday September 17th, were you sick at work?
Yes 1 WNo 2 (16)

18. On Wednesday September 23, did you notice any of the following unusual
conditions
inside the plant?

CONDITIONS
Chemical exposures Yes 1 No 2 17
Odors of:
sewer gas Yes 1 No__ 2 (18)
licorice odor Yes 1 No_ 2 (19)
natural gas odor Yes 1 No 2 (20)
sweet smell Yes 1 No__ 2 (21)
diesel fumes Yes 1l No_ 2 (22)
If yes to any of the above, when did you first notice the smell?
(Example 1:30 PM)__ _ :___ AM/PM (23-27)
At what time were the odors the worst? __ __ :__ AM/PM (28-32)

19. Did you feel sick at work on Wednesday September 23rd?
Yes 1 No___2 Don't remember 3 (33)

(IF YOU ANSWERED 'Yes', did you have any of the following symptoms?)

lightheadedness

Yes 1 Ho__ 2 (34)
headache Yes 1 No___ 2 (35)
sleepiness Yes 1 No__ 2 (36)
mmbness or tingling Yes 1 No__ 2 (37)
dizziness Yes 1 No___ 2 (38)
weakness Yes 1 No___2 (39
nausea Yes 1 No___ 2 (40)
blurred vision Yes 1 No___ 2 (41)
racing heart beat Yes 1 No__ 2 (42)
stomach pain Yes 1 No__ 2 (43)
chest pain Yes 1 No___2 (44)
shortness of breath Yes 1 No___ 2 (45)
sore throat Yes 1 No___ 2 (46)
passed out Yes 1 No___ 2 (47)
vomiting Yes 1 No___ 2 (48)
felt like I was floating Yes 1 No__ 2 (49)
disorientation Yes 1 No___ 2 (50)
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20. What time was it when you first began to feel ill?
(If you were not sick leave blank.)

AM/PM

S (51-55)
21. TIf you were ill on that day did you...?
Go to the hospital Yes 1 No__ 2 (56)
See a physician (not at the hospital) Yes 1 No 2 (57)
(If yes give name and phone mumber of the physician if known)
(58-77)
Go to the first aid station Yes 1 No___ 2 (71)
Stayved at work Yeas 1 No 2 (72)
22. Before you first experienced symptoms, did you witness other workers becoming
ill?
Yes

1 No 2 {73)

23. What did you think was the direct cause of illness on September 237 (74)

Chemicals ventilation
Psychological factors
Ventilation

Other

Don't know

24. In what
FX
FX
ur
uT
uT
uUT
UT
uT
I-1
D-0

25. On a sc

Wb W

area were you working that day? (75-76)

FAB
ASY
ASY
ASY
ASY
ASY
ASY
ASY
23

85

ale

_ 1
2

of 1 to 10, how safe do you think it was to return to work in the

plant after the illness on Wednesday September 23rd.
1 2 3 4 5 6 7 8 9 10 (76-77)
Safe Hazardous
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25.

17.

On Monday September 21th, or Tuesday September 22nd, were you sick at work?

Yes 1 PNo 2 (78)
CARD 0 2 (79-80)
What shift do you work? First 1 (41)
Second 2

Card O _3_ (78-79)
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