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- --~--.- --'~Higlilight(of the MOSH Health H~d Evaluation 
-~. _- . -.:: - -at Spectro CoatingCorpo~ation 

An eoviromnenta1 and health survey was c:ondu<:tcd at Spectro Coating Coopotatioo in November' 1998. 
This evaluation was RqUCSted by management because a new lung disease (flock worbrs'luug) was 
diseovered in workers at mother flock plant. NlOSH me8SlU'CCl dust exposures and their effects on the 
health ofSpectro Coating workas. . 

\YlIat NIOSH Did 

• Measured dust sud fiber Ievds in sewnl8I'CIIS IPd 
for most jobs.. 

• Intel viewed WW101Dlikelkenrs about symplOmS sud beaIIh 
CCllllJlIaiaIs. 

• Looked at !he measmanena sud inIaview.-ID 
for c:oanections be(ilCWI !he dust 01' fiber levels IPd 
beaIIh ctrecIs. 

. - :\Ybat NIOSH Found 

• The I11III0 types of particles ideutified at !he plant 
wiIb cases of fIocII: WO!brs' Jung (fragmeDIS of 
fiber aud finish small enough to _!he hmp) 
were also present in air samples coIlecled at Spedro 
.Cmting 

• Biow-clown c:leaning wiIb c:ompresscd air aud fIocII:­
Joeding resuIIed in !he highest dust CODCeUtiatiws 
meawuI in Ibis workplace. 

• Biow-clown cleaning was IISSOCiatcd wiIh beaIIh 
dJec:Is in ... taL 

• SmoIdng, cspeciaIIy in worIcets wiIh exposmes 
fi'om c:omprcsscd air clc:aning, was _iattd willi 
beaIIh ctrecIs. 

• RespiJatw. __ DOt used regularly aud IIUIIIY 
wwtas had DOt been fit-tesled. 

\Yhat Spectr~ Coating 
Managers Can Do 

• Slop using bJow-dowDsa • cleaning meIhod. 
• CIaDge die fIocII:-Joediug process to reduce dust 

GJIOSUIe. 
• Require respiralors during c:ompi = ~ air clc:aning 

(bJow-dowDs) aud in !he fIocII:ing rooms antil1bese 
cIumges _ made. 

• IDfotm worbn about worIc-nolated disease obsa wed 
_008 fIocII: worbn aud how to reduce 01' COIIIrol 
1beir risk of di I 

• EDsure 1bat worIcets wiIh ftequent fewc, aches, 01' 
JespiIatwy symplOmS receive. medic:al evaluation 

_ to ddamine!he need for pJac:ement out ofhigh 
exposme jobs. 

• Implement a no-smoking polic:y at !he plaut 01' . 

resIric:t smoking to lep8Iately-venI1"Jatec! smoking 
-. 

What Spectr~ Coating 
E~ployccs Can Do 

• Slop smoking. 
• Wear JespiIaIoiS when required. 
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Under the authority of Section 20(aX6) of the Oa:upatiooal Safety and Health Act of 1970, 29 U.s.c. 
669(aX6).the National Institute for OccupatioOaJ Safety and Health (NIOSH) conducts field investigations 
of possible bealth hazards in !he workplal:e upon request. These investigatioos, wbich requiR a wriUaI 
request &om lID)' employer or authorized lepteseulative of employees, are undertaken to determine whether 
any substance iiOI1IIaIIyfound in thep1ace of employment has potentia1ly toxiceffec:ls in sucliCODCeDtr1ltioos 
as used or found. NlOSH also provjdes. upon request.1I:cImk:aI and coosu1tative assistance to Federal. SIBle, 
and local agencies; labor; industJy; and o1her groups or individuals to control OCCllpatiooal bealth hIIzards 
and to pevent iClated trauma and disease Mention of company iUliiies or products does DOt coostitutB 
eodonemeat by NlOSH. 

Primaryfield investigators were Dr. FerozaDaroowaDa. Dr. Mei Lin WiIiI& Joseph Burthart, cmand Chris 
Piacitem. CIH of the Field Studies Branch. and Dr. Wi1Iiam Jones of the Laboildoay Research Branch of the 
DivisionofRespiratory Disease Studies(DRDS). 01her DRDS staffwere involved: SteveBeranliDem. T .. 
Hood (Yisiting fellow). and Dan Yereb provided iodusIriaI hygiene field assistance; Charity Cinnaddo 
(visitingfellow). <lIristie KenigaD. Teny Rooney, mid Rebecca S1anevicb provided medical field assistance; 
Dr. Michael Attfield provided guidance in data analysis and inlelpn,latioo; and Drs. Robert CasteDan. Kay 
Kreiss. and William Jones conducIed the initi!II siIe visit. In addition, Drs. Vince CastraooYa and Dale Pcn:r 
of the IIeaIIh Effects LaboratoIy Division (HELD) designed and diJCc:ted toxicological studies. Ilesktnp 
publishing ped .... med by Teny Rooney. 

Copies of this report have been seat to employee and management Iqneseulatives at Spec:Iro Coating 
Corporation and to the OSHA Regional Office. This report is DOl copyrigbled and may be fieely reproduced. 
SingIc copies of this report will be available for a period of1hiCe years &om the dale of this report. To 
expediIe your request. include a self-addressed mailing label along with your writIen request to: 

NlOSH Public:atious Office 
4676 Columbia Parltway 
Cincinuati. Ohio 4S226 

800-3S6-4674 

Afta' this time. copies may be purchased &om the National Technical Information Service (N11S) at 
S82S Port Royal Road, Springfield. Vuginia 22161. Information regarding the NIlS stock nmnbermay be 
obtained &om the NlOSH Publications Office at the Cincinnati addJCsS. 
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The Spectro OWing Coipouwwllpplies flock 10 backing IIIIIIrriaIs in ODe plant in Immjosla-, Masse 'mldls 
The mmmganent aeqotI!I1ed • beaI1h bazanI evaIuaIioo (HUE) 10 gd • bella" uodasl8n"ins of tile respiudl .. y 
haunts in tile plant. Attlle time oftlleRqUeSt, an cadtiusiw: HHEatllllOCbel- .. MII181,1'S flocting&ciJityinRhode 
Isiand [NIOSH 1998] bad IIIlCOYa'ed a cIusIr:c of cases of a DeW ocmpationa1 hmg dis: [!Ie (flock v.ubn'1ung) 
[KaD CIt'" 1998]. In 8dditioa, ODe WlMka-at Spec:Iro Coating bad • c!iagnosis of tile same iIIDess. 

In Navanba' 1998, NIOSH rood!!",", an invesrigatiw attlle Spec:Iro Coating plantcoruristing of. sympCIlm and 
worftbisloly~ and persooaJ and area sampling. primarily forrespirable dust (smaD!O!!ClIJ&b 10 RIICh . 
1he deepeslare&S oflbe 1ung1;) imd fiberCOUlds. AppIIXjmah:!y 87% oflheWOltas Jl&iticipa'"' in tile auney. 

• The same 1;YpeS of particJes j4 .. 1j!ied at tile Rhode Island plant wae also po: s eot in air samples ooIIer:!rd lit 
Spec:IroCoating Even1bougb lhedustCOiKdlh atious_1owa" COilIJIIIi"' 101hose in tlleRhocJeJsJand plant. 
hJow..dowu c:xposura at Spec:Iro Coating _ associated with rapbiillJly S)1IiJII>JiiU in V«lIbn. 

• BJow..dowu cJeaning With COWJli f air and fIocIt-Joading resuJtcd in 1he bigbest dust COiA'ihatious 
measured in 1his wodcpJace. BJow-down ape NII'CS wae lISSOCiIdrd with an eu:ess of feva1ad1es and 
coughIphIegm. Decn:asing exposures should lead 10 deaased sympIooJS and c:omplainls. 

• GnIYimetric respirable dust II1e&SIJIaIlCUt appeais 10 be. suitable meIbod for c::baracIerizin _ d,atious in 
1his IIeUing. 

• Smoking""" and in an iutea&tiw with tile e.p ..... es from COiIIJIi :~ aircJeaning was associated willi 
S)mphllS. 

• Re:spiudiA use was sporadic, and II18II)' WOItas bad DOt been fit 7 bd 

• Reduce dust exposures willi engiro::a ing wubols. 
• Until qineeaingCOillrols are in pJaoe, limitlhe use ofbJow..dawns and use peoooahespiudOiypoc*d' .. to 

conIroI dust explSIlRiS. 
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• E,.m,d 1he1llllllJ8l medical mnninatim 10 include ameaos bidaJlifYing ..... baswilh fi'cqumttCva-. adJes. 
cougb.Jidegm, wilt, I ju&«Olbenespi .. dmysyuq .... " Wcdaswilbmy«d : se symplliunbculdJeCCiw 
a mediad evaIUIdim and .. ~1O RlIIuce dust e:xpcsmcs by placCdlftlt out ofhi&b c:xposdre jails. 

• PaiodicaDy iDfurm workers IIboutwuk«laled diS! asc obserwd IiiiIlIIg flock 11Wldters and hDwto Rduce« 
CXlIdrOI1heir risk of dis ! : 

• Implement a JIO-IlIDQIdug policy 1It1he plaut LNIOSH 1991). If aIIowc:d lit an. smddug 1It1he plaut IhouId be 
.es1Jictc:dto deSigmded" sepmately-WlJhlatrAl SJJh" iug areas. Wcdas sbouId betDCUWagc:dto SlupSllktiu&, 
aIIogeIber douugb au anplo)'c:r-spousilallJlKtiug ( lion poglam and o.·alm la"q.Wu 

NIOSH imc:sIigaIlis de!amiued 1bat • bcaIIb IIIIzard c:xisIs fiom CII»>,WIl8) eaposure to fIock-
ISS ccisted dust. This risk is dJandc:aized by 1he oc:aaieuce ofphysicialMfiagu iultastitialluog 
dis : as( in lit Ic:I!st ODe wu ..... and by 1he JLSUIIs of., .espiudlwy l)'uqA' .11 IIDn'C)' 1bat ...... au 
ISSO! i., • .,ofrespi"dlM)'andsyslauicsympl'lllSwilbc:mdnc:liil&CXlUip J_de8!lillJS~). 
The hazard is JdaIc:d to dust CEIIpOSIR and is bud to be1he paILSI in 1bc: fIocting RXIIIL R ... • lion 
wubr elpDSIl~ to aiJbmue dust is MlUIIllIa!fIetJ to poIc:c:t1he bcaIIb of1he wubas 1It1bis plaut. 

Ke)wcads: SlC2299(fexlile goods,NotEJscwtJa-eCassilied).Jl)'bl.fibers. flock, iuletstitiallaugdiclisease,:. flock 
workers' lung. .Lspiudliy iuilalioo,.,.,....,..,. DOt uIbc:a wise d jfiHt (PNOC). 
partiruLdr DDt uIbc:awisc: mguIated (PNOR). 
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In November 1997. NlOSH .qxescullltiycs metwilh 
the mmwgcmcnt ofSpeclro Coating Coipoiatiw to 
dcscribc the work NlOSH was c:ooducting in die 
f1ockin& indusliy. including die health hazIInI 
evaluation (HHE) conducud lit a flocking plant ia 
Rhode Island [NIOSH 1998], toobsa \'lithe tb king 
opaations lit Spectro COOing, to ctiscuss the health 
of'MJlkas, mel to infunn die iiIIIiI8ganeolaboutthe 
NlOSH HUE )lIogJam. At die time. one wmka' lit 
SpccIrO Coating bad S)iii}JtlliW mel hmg biopsy 
findings ."..,.gs!aJtwilh cases ofillDcss described lit 
the Rhode Island plant. 

In May 1995NIOSHftlCCiwdafmnalMqUCStfiom 
Spectro Coating fir an HUE to dJaiaJuiai dust 
c:xp sucs mel plSSible health baza .. 1s. The SpecIro 
Coating opaatiw , .. ",jots of one plant Iocatrd ia 
[«mjostw. Mam±RIIS wbeJe ftodt (cut nylon 
meloIba-fibers)isappliedto~&bric. 

NlOSH CXIDIfucIt1f an initial sib: visit lit die SpecIro 
Coating fiIciIity during die walt of Juoe IS. 1998. 
DmiDgdle walt ofNavanber 8, 1998, a.espiJaluiy 
sympun and work bisIcIy q" ...... innnam, was 
admi .. Ncoed, and CJIWi .. MWiCullll mea liemculs of 
aiJbomc dust mel fibers _ nhainrd The suney 
aimed to ideDIify opaatiws which JDa)' result ia . ~- .~ c:xc:cssJW dust cxposun:s, to~:r """ ...... w: 'HN'!jI 

of ,.mq,lac:e exposures with .espiJaluiy health 
uub(JIDes, mel to .ec>I .. 1MJId ways to Jeduce 

CXJlilIIIIi'CL 

This JqlOIt)ll es .tsthe rcsuIIs ian the medical and 
industrialbygiaJc ~ incIudinganaJysis of the 
reIIJtimsbip between sympI'l .. peva1ence mel dust 
aud fiber measurements. In additioa, 
real""wwfaOOos fir )lIc.wting O(n'le1immlluog 
disease _ made. 

PROCESS DESCRlP110N 

SpecIro Coating Coipoiatiw pwd :! SO-pound 
bags offtodt-c:utfiber.liSUIIlIy 1001S mkitwiidas 
(pm) in cIiameta" mel 1 millimdrr (mm).1 g nd 

applies it to backing maI1'ria1s. AppIicaIioo offtoc:lt 
mto die backing IIIIIItIial takes place lit tile fIocting 
nmgcs. A WlI1ei"-based Iak:x!ldbcsivc ex o'III(11B"" is 
poured mto tile 1-' ing matcoiaI (liSUIIlIy rolled 
poIyesIedcollDn fiIIlriI; but iOOIdimes WiyI, ell' 

foam). In tile ftoddng romJ, tile backing colas an 
coclosed flocking module wbeJe loose ftoc:It from 
boppen cotas ian above. An elecbic field with 
altC:iDating cmrcnt in tile module aligns tile ftoc:It lit 
rigbt angles to die smfiIcc of tile 1- • iug maluiaJ. 
Aflrrtlle ftodt bas been applied, tile product is held­
c:mcd, lxusbed, mel _nned 10 iano¥C loose 
fIoct, insWted. mel spooled ia YIIrious 1cngtbs. The 
roD of material JDa)' Ja:eive additimaIllco'lilOIt ia 
oftJinc IIJCOS, such as embossing ell' wrinkling, ell' it 
JDa)' go diJectIy 10 die sbipping dcpmlmeut. 

The SpectJo Coating plant oonboins sew:nd iCp&udc 
flocking nmgcs. The JIII!iarity of tile ftoc:It used lit 
tile fiIciIity is nylon but oda- types such as III)UI, 
pol) 1,. coIIDn, JIrIIIIIid, mel aayIic _ ..., 
)lIIX I Backing JJIIdcriaIs that MqUiJc. prec:oat 
of adbesM: JDa)'Ja:eive it lit tile )lI0»!1i,,& ilIiIF ell' 

lit one of tile flncking ranges with in-linc )lItJI:,.'ing 
c:apabililics. Hoppas ofloose ftodt ia tile tb:u ,& 
rooms must cootinuaJ1y be replenished iJIIIIIUBDy 
ian SO-pouDd bags of fIodt. Prior to • )liCIdixt 
c:bangcover lit • tb 1 jng nmge, • dcaning )lIUOiiSS 
.c:fa.ed to as a ·blow-dD .... • takes place. In dIis 
)lIUOiiSS ~ usc iADi)li ! d IIir piIS to bJow 
sealed ftodt ian wiIhin mel on equqM'iC!jjt .ad 
ftoon in tile flncking rooms. The tbomoigIm « 
die blow-dawn, mel dJosdle duratiw, which can be 
ian less than an bour1Osew:nd boms, isdcpnM"" 
on die 1OIenmc:c fir IOiIlC coutaminatiw offinign 
ftodt m tile next product. 
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tho lkulos. Area measurements were also made fur 
IoIaI (NIOSH meIhod OSOO) and thoracic dust 
(NIOSH IIICIbod 0600 with BG .. stainless steel 
c,clone III 1.1 liters per mint*). ReaJ.time 
IMUIftIIICIIIs were made for dust using ~ 
,....... ~ Jight-sadleiing moniIDrs. 
Durina a subset of these real-time measwemc:aD, 
video KCOI'dinp were made in lID cffixt to rdaIe 
wortpIace dynamics to dust UAJGeUtiatiau.. 

MEDICAL SURVEY 

Trained interviewers administered the 
questionnaire. It included modified questioos (III 
sympIDms mm 1be Amaic:an 1bcracic Society 
rcspiJatory disease q"estin .... "ire [Faris 1978], 88 
weD 88 q"estioos (III past mcdicaI hisIDIy. smokiDg 
sIatuS, cwrtail job tide, IIIJd past jobs in 1be fIoc:t 
indusIJy(A(ipwfix). We also asked wodtas about 
rcspiJaIu use IIIJd wbdber fit-testing had been "' .. , ...... 
DATA ANALYSIS 

We ailaed daIa into e1ecIrooic funn using double 
adIy va;&.m.m1ldmiques and used SAS and 
SPSS "·'i"'i"jl pqp&iiiS fur IIDIIIysis ofjilSJuPS 
mm aD JlBiticipanls. &1_ mcasun:s, 'Alb, me 
~ IIIJd c:oufoundas wae defin.,d bodlll 
priori CUI., pier to CXl!DJinatim of 1be daIa) and 
usingpost hoc CUI., IifIa' CXl!DJination of1be daIa) 
ddaminatiCJDs. The significance of1be association 
between exposuleS IIIJd ouk:ames 1ft repUiled 88 
probability (P) vaInes. Values Jess 1ban 0.05 .., 
ccosida'ed to rqa J d lID -:iation Ibat is DDt 
likely to be doe pnlyto..Junp. 

Exposure Measures 

E.q006dlC nriables fur1be mmIysis _ derived. 
three ways: I) using measured c:urreot dust and fiber 
(A-ruJes) "'I'u,uliatioos Cldt:gUrized into biitr. 
medium, CII' Jow; 2) using cwnulative exp!&*CS 

based (III dust.mne CIl" fibcMime p!Ii1III1di::rs and 3) 
adt:g«icaI nriabIcs()a-uo)fir1be perfilliiiliidaf 
particuJarlllsb. Thetasb1batwaellpriori1br .'B'If 

to invo1ve high exposun:s _ bJow..downs in 
cwn:nt and past jobs, and loading flock hoppas in 
1be flocking room. Use of rcspiJalus was DDt 
included in 1be IIDIIIysis because of1be iDnlq"ete 
and sporadic paIIan- of use IIiilCJIIg wodtas at 
SpecIro Coating 

CIIrrmt IIIfIl CIIIIIIIIDtive eJq10SIIn eatimotG: Each 
persooal sample fur RSpirabIe dust and fibas was 
linked to ajob by obser wmioo dming sampling. ODD 
or more samples _ 1IIkm fur eaiI job. The 
awnge (arilhn. mean) of aD sampIcs fi'cm a 
particular job was ca .... dated Non-cIetectable 
samples wae assigned 1be wIue of half 1be 
mininrum detec:table CXllJCdlhatiCIII IIIJd _ 
calmlated into 1be IJV'eIlI8C [lbiIiIUC IIIJd hed 
1990]. We designated dais IIWI'IIF as 1be 
rqa "ali~~_ofCllpOSUlefiraD 
wodtas in Ibat particular job. An 1I'IlItas • my 
givenjobwae r ",ed to have lbatsamc Gp ... de 
dming 1be time 1beywae in lbatjob. 

In CJlderto compare 1I'IlItas with diffatail cwn:nt 
exposures. we divided 1be sIudy popdatioo into 
three groups eaiI firdustand fibas: Ibosewillljobs 
willi high c:urreot apusures. medium c:urreot 
CilQXJSUics, and low cuntail .,.11( ......... The divisiaa 
into high. medinm, and low Cldt:gUries was made 
using nrtmaI break poinIs • 1be IJV'eIlI8C 
UAJGeUtiatioos to C2eaIe simiJar group sims. 

Cumulative exposurefireail VtUbrfiraDVt'OItin 
1be flock indusby was ....bdatrd by lIIIjjIII!ing 1be 
poducIs of avaage dust (CIl" fiber) rnersurantailb' 
eaiI job and time o-s) BperIt in eaiI job. 
E<timatr;s of exp!&*CS in past jobs at SpecIro 
Coating and jobs in GIber ..... q."M:s wae made 
using co-:a,batioos _a1 • Novanba- 1998-
WOIbrs willi cwnuIative "qn'de (yrHug/rJI CIl" 
yrs-fibaslcm') paIb' than 1be mediIIIJ _ 
compared willi 1I'IlItas willi cwnulative <lip ... nes 
below 1be median. We dIOse 1be D.olian CMl'1be 
mean881be_ofcadnJl1mfencybo H' .... 1be 
di .. ributioDS of cwnulative exl- wucs _ adwMd. 



· 
I .. 

_~
~'

;l
i 

f 
~~

!~
 ;

ff
il

~l
~ 

~1
~I

IJ
lt

;f
;l

~f
ll

~~
 

r.
 

1-
- JJ 

. 
-~

IJ
lt

~.
 

II~
 

r;
t.l

l •
 j~

it
Li
r·

:i
(I

··
&f

la
 

It
 

(fl
 r~

 f.
 

. 
i't,

 I
fd

U
! 

~,
rJ

ih
ff

l·
 HH

n 
. I ~

 
,tl

Jr
l 

III
 

I,
rl

.f.
 

!'I
,.i

of
S!

l:f
r'l

lrJ
I,1

f 
I! 

I 
I 

lit 
It! 

llU
Hi

jU
li: 

it.
!~U

H n
 JU

t fl
fHf

. 
I 

_.
cr

" 
r go 

B
 p'

.
 
t 
~ f

 I 
rr I

I R
 1 

~ 
i 5

' ..
 1 

~ .
. I

' 
r •

 Q j 
.. 
~ -

~ 

I 
fl
§:
~i
j 

~f
~'
~~
lg
;~
if
'J
 

Hi
:l
f-
~f
lr
l 

r
ll

-
••

 r.
_ 

.a 
rr 

I ~
 

8 
~ 
I 

• i 
r 

, 
' 

r.l 
1(

, i 
r 

~ 
., 

itl
fl!

1 
111

11!
iE!

r~!
f 

;tl
~.~

!ll
~ 

fi
li
 ~

~~~
ll 

... 1
1 

iH
nr

~ 
liH

UU
iun

 !
HiH

!H
i n

il 
U!

b 
.'

 

, 
. 



• 

to walk slower than people of one's own age 00 level 
pound bcc:en5e of shortness of bn:adL Cough is 
defined in the _ way a described for bronchitis-
like aympIDIDS. 

Astlrma-lib mrmtOft&!: This complct is de6ned a 
chest lOUIIcIing wheezy or wbisdingmost of the time 
or having l1li attack of wt-ring 1bat has made ClIIe 

feel short ofbrealb. Wheezing implies swelling IIIId 
nanowing of the airways IIJId has been rquled by 
worbrs in flock pJanls. 

Swtemicmrwlg!tg:Thiscomplexisdefined atlne 
or men episodes offewr CJI' flu-Iike echincss in 1bc 
last 12 me .,dlS 1bese synqA"'ISC811 be related to III 
jnflammatr«y iCstJOIISC to JJUdaiaIs in 1bc 
coviromnaJtllJld _ ieptWled bywuftas in flock 
pIauIs, including IIDIDC of1hosc wiIb flock worbrs' 
lung. 

0CbcI' healIh oull> uteS 1bat _ deemed important 
afb:rprdiminmy C!Xamjnatjm of1bc data _ also 
cgrpmjned 

. In mIcr to cgrpminc 1bc ·ssocistian of exposure 
_ ... wiIb healIh CJIIIIl OOIC LkaSUICS, while 
taking iato acc .... uI the pAenlial c:l'feI:Is of odJcr 
fackn such a smoking. _ coochiCled IIl1J!tivariIII 
anaIyscs. PoIeudal coofuundas of1bc reJatiOnship 
betw= C!Xpo5l1res IIIId the healIh oull:anes _ 
smoking (which was expressed both .. 
CIII'iCIItIoevc smdcer IIJId a a measure of 
paclc-)'C8iS smoked), .. 1IJId hisIay ofasduna CJI' 

hayfewr1batoa;uued priortostartiDgwad; in flock.. 
Addi1iooalIy. _ expknd 1bc iotaadiou betweeo 
smoking IIJId c:unaJt participatiao in bIow-dowus. 
This iotaactioo tam was DOt used a a wriabIe in 
the final multi-__ models .... 81iSC of SIII8II 
IIUIIIbcn. 

Neva'smokers _ defined a those 1bat rquled 
neva' IIaving smoked regularly (Icss 1IJan 100 
cigatdles in aIIire life). CmraJt smoIcas _ 
defined a 1hosc wbo Jcporb::d smoking cigardles lit 
1bc time of1bc SIIIW)'. Fonner smoIcas_dIose 

1bat leptWled having stopped smoking afb:r a period 
of n:guIar smoking. Fonner sanokas IIJId neva' 

IIIIlObrs _ collapsed into 1bc same <:alev'Y afb:r 
prdiminmy aoaIysis did DOt sbowlDlljor' diffi:atiiCliS 
betweeo1bem. A WOIbrwas "' .... icJeaed a having 
a hisIay of asduna (]I' bay fcva- ifbe CJI' she repoiled 
a docIDr-diagnosis of eiIha', IIJId 1bc JCIIi' of oosct 
peceded 1bc year of first wodt in 1bc fIocIring 
indusIiy. 

or1bc 98 employees lit Spearo COOing lit 1bc time . 
of 1bc NIOSH SIIIW)', 16 (17%) YOIwdueied to 
answcr1bcmedicalcp-sMM"'8irc. 1birt,y-oincof1bc 
day sbift worbrs _ CilYiroumeutal Miliidins 
eqWpmcnt, most OIl boIh days (Novcmba- 12-13. 
1998). 1'bree of die WOIkas sampled did DOt 
complde ~ medical cp-SM .ijiaile. 

WORKER CHARACI ERlsnCSAND 
JOBTm..ES 

Table I shows 1bc gcnda'. race. smoking,.lIIId odJcr 
dlHraduistics of 1bc 16 WOIkas wbo _ 
inIa'Yiewed. Most of1bc worbrs iota Mwed_ 
male IIJId ideulified 1bemseIvcs a beiDg wbiIe. 
About half of 1bcm _ SIIlOkas lit 1be time af 
intaview. WOlters rqx:wled 1bat 1bcy usually wad; 
60 to 72 boms in a wodt-1W:dc of 4 to 6 days IIIId 
91% bad been in 1heir c:uncot job for gn:aIa' 1IJan 6 
mouths (mean time in c:uncot job 3.6)'C11iS). 'DID 
ioIaviewcd worbrs bad wodted in 1bc flock 
iodusIIy in geoenI for a mean of 6.9 )'CIIiS (iIIIF 
0.3-25.6)'C8iS) IIJId lit Spearo ('ooing in pmtiaJIar 
for III average ofS.s )'C8iS (nmge 0.3-25.6)'C8iS). 

About 45% of 1bc worbrs _ engaged in 1IISb 
1bat Q priorlwcmtbollg'Jtto invoIw: high expoiIUIes 
(bJow.dowus wiIb CWiJli 55 hir IIIId fIock-foading 
intoJaoppe.s). 1birt,y-oincworbrsJeptWled1bat1bet 
ronduct bJow.dowm. Tbe number ofblaw-dowDs 
varied widely but cIcMu worbrs coochiCled men 
1IJan 10 bJow..dowDs in III average week. 1bir1;y­
tine of 39 WOIbn (IS%) wbo coochlCled blow-
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coating M.Is. The subsequent sharp rise is 
associated with the worker en1a'ing the RlClII1. The 
ICSpOUse of the mooitor during the few minuIes.be 
anpticd a bag is de:pictallillder the first bar ill the 
figure. Visible plumes offtoc:k _ obsc:m:d boIh 
when the worker lifted IiiId anpticd the bag into the 
hopperopeniggliild what be scooped ftoc:k fitm the 
bag with his bands. The highest peak 00 the graph 
ItpJ ! "sa plmne of ftoc:k wbic:h rose 1Dwards the 
wortr:r's face during me of the swopiug moIioos. 
Inttaestiugly,the uext eIcvab:d portion of the gmpb, 
following a brief exit fitm the room, occum:d whi1c 
theworkercJeanrdhimsdfofl'with aa:mpo ~ Iir 
gun whi1c "Bllding ill the doonvay. 

FJg1R S pi! lIS the " ... :clibation IDtIISUI'ed by a 
monitor MlI'D by me vf two worhrs. c1cening a 
ftoc:king room wiIb a:mpo : ~ Iir (bIow-down). 
n.i highest peaks COiiespood 10 times be was 
obsc:m:d inside a visible pImne of dust gmelldM by 
his co-worker or himsdfwhi1c blowing ftoc:k fitm 
equipnaJt 

CmcaniDg the IIIIIure of the airborne dust ill Ibis 
plant, figuIe 6 is a sc:anning electron miaoscope 
image fitm IIllirsample c:oIIedt:d ill the fIoiD'8 
room during uyIon flo i il'8 The sample iocIuc1cd 
particles offtoc:k (the large fiber ill Ibis image) IiiId a 
YIIIiety of smaU particles. A subset of the smaU 
particles _ e!ongatrd The eIoogated particles 
_ fuund 10 be pied! minandy shreds ofsyn1beDc 
JDldaialfilrmedduringthecuUingliildmiDingofthe 
fIoc:k. The _ COilqA'f particles _ gaw:raIIy 
fiagmads of the YBrious finish COillpooeulS. 

EXPOSURE GROUPS 

WOIias_pIaI:ed inIo1hree groups aa:ordinglo 
IIVI:IlIF IlOIiCtfjlhatiws ofltSflirable dust or fibers 
(A-ru1cs COiIIIIS). For ItSpirab1c dust, the 1hree 
groups _ fiJniIed as fuIIows: The high e:xpasiiie 
group (greater 1haD 0.062 JD&'m') iocIuc1cd flo t"iJ'8 
inspec Ai ., maintmance worker,liiId fb:!anan The 
medium c:xpctIiue group (less dian 0.0621ii1d grtIdi:r' 
1haD CI..04 JD&'m') iocIuc1cd ftoc:king _I-t-. 
1Ieam leader, IiiId utiJity III8iL The low up-we 
group (1css tban 0.04 JD&'m') included ofIice.. 

administraIionSlaft;mataialhancf!c:r,labixidlJlylild 
qualityoootrol worker, ofDioe iIIspec b ljauikr,lild 
ofDioe 1I:am leader. For fiba' COiIMI ........... tie 
groups _ as fuIIows: The high fiba' atM_..., 

group (greater 1haD o.I lfibcnfan') iocIuded oBIine 
jll51'0 Ai *, ftoc:king IRIltaan 1cadrr,1IIiIiIy-.1ild 
f1or1man The mediwn fiba' exposme group (1css 
1haD 0.071ii1d grtIdi:r'1haD 0.04 fibcnfan') iocludaf 
"....L!.. • •• ...-:.._ ..... ___ 
V"'N"g IRIl UlsptI" •• janiklr, u......., 1Ieam ~, 
ftoc:kingheadmBD,lDIIilll".ncev.ubr,1iiId1Dldl:rial 
bancIJer. The low fiber exposure group (1css tban 
0.04 fibasIan') ioc1udof "ffi e driniibation!dldf 
IiiId lab IiiId quality oootroI wum. Fxl ..... ue 1cveIs 
IiIt8SUitd during bIow-downs _ DOt iocIuded ill 
the awrages.. Pm ticipJtion in bIow-dowos is used as 
a caleguical ()'es-oo) YIIIiab1c in the ..Jysis. 

SYMPTOM PREVALENCE 

FnlqUCIlC)"of sympIIlmS acwadinglosmoking sbdrs 
(atthe time of the irIa Yiew) is 1* JIM ill 1ab1c 3. 
The prevalences of C)'e.1broat, Iild sinus symplwis 
e",-W that of lepClIlt:d hay tever Iild did. IIiJt 
amsistrntly fuIIow a patIem related 10 smoking 
habits. 00Iy eye iuilation was fuund 10 have a 
patlan of1Wllk-relalt:dress (basoIOOll1es'. III.ile 
ICSj!CllIISt): It waslepClllt:d 10 usuaJIy occ:uroo wmt. 
days by S9% (111117) of the woms who bad 1bat 
COiDpIaird. Oumiccough (cough 00 most days 3 or 
more I770iIIhs during the year) was highly cmelatt:d 
wiIb smoking sbdrs. Usual cough (4-61imesaday 
fur 4 or more days out of the week) fuIIowed the 
same patlan of prwaIence as duouic cough. 
PbIegm was relatt:d 10 smoking sbdrs, Iild 1bis is a 
bawr efro:t of smoIdng 00 the airways. Cuouic 
ph. (most days fur 3 (]I' more fJi"SO uti"" 
mooIbs) IiiId rsual ph1cgm (twice a day, 4 or_ 
days out of the week) bad a similar patIem of 
prevaIeoce. 1ba1:wasare1atirnhipofsbtwh S5 of 
breath (SOB) what. waIkiog up a sJigIIt hill willi 
smokinghabits.. SOB COillpared1Dtboseofown9 
was muc:h less prevalem1ban SOB willi waIkiog up 
a slight hill. 0cc:asi00aJ witt! il'l ill the ehsmce of 
a cold was ISsoci,lDII willi 111)4 ..... '8 siaIus. 
WIw:zing most of the time and wbc ·1'8 willi 
atIac:b of shoi bess of bre!db _ IIIUI:h less 
pewJeat.liildarellJlionshipwithlDlOkipclbdUswas 



DOt evident. Fever 8IId 8Ches _ more fiequent 
IIIKIIII am:nt IIIIOkcrs in this pilip. 

SYMPTOM COMPLEXES 

Tllblc4lhowsthefiequcnc:yofsymplDlDcomplcxa 
IIICI smoking status IICClIlIding to exposure: caIqpy. 
This 1abIc should be read down 1be ooIumn fOr CIICh 
symptom complex to oliq.,e low 01' DO ap .. re 
poups with higJIer exposure poups. ResuIIs of 
m~ .-lysis. wbae aD 1be expane 
Q!CSSues and othenllliablcs.-elllkm ioIo K(I •• - • 
_ shown in "BrenDy significant CIISCS. 0wnII, 
then: is DO "a,ish aDy signffic:ant diflUence ill 1be 
smoting status ~ WIdas wiIbin CIICh cxp ... e. 
.,,"W I

'- -

M\gng!!!!!!!!lJmrJefrrltatignfMMD: 1bcre_.., 
statjstjc:aDy significant asociatioos bctw_· 
exposuremessuesmddiissympl!." ClCDIipIc;xcilbcr 
ill 1IIIivariate 01' multivlriale mmJysis fOr JespiJlIbIc 
dust 01' fiI:ici' co"oenbariws:, NOI' was then: .. 
.... jatimwbaJ __ inedc:umulativeiiif'OSiPC 

to Iiqe aidJoJiiO fibers (Jears-fIoc:k fibenIIiIa') ill. 
muIIivariaIe model. 

lItoncIJti.1..li& mw(-my,- CanaIt mdrrs were 
mere1ike1ytobawbolhcougb.Dd phlegm 81th -lib 
"'-... '''';'''' -- " Dy • 'fir IUD essnn WIll AlIA slali"l1k '18'" .d 

WOJtaswhoQJUh, II"IbJow.dolMlSintheireamlll 
jobs __ likeIytobaw1hcse sympIWiSbn 

wahas wiIbout1his expClISIDe (1abIc 4). When_ 
_ined die Daa:600 of doing bJoop.' doMIs ad 
wuwt IIIVlking, _ filuod that • WOibr who hid 
boIh 1hcse CIpIl6WtS hid • higJIer JjkrJjhood of 
cIeve10ping ~ S'jiiiJIIWJS bn.WOiUr 
wilbjust ODe oftbcse IIIIJIClIS'II'C (1abIc S). 

",,)..Im. 1I!!tWt!i!!Q: Slnbi!SS ofbJealh 8IId coush 
_ ISS ociafrA with c:Unwt BIIICIking in IIIIivIIIiatB 
and 1i1UItivariaIe.wysis. AJIhongb die 1551' jar. III 

DOt .. Dy • m.-t was "arist, a "lIP' , syUlJl'C.,1S _ 
mere likely to oceurwbaJ c:xposme to bImrcIowus 
in 1be wnwtjob was P d dIIiIi wbc:D it was DOt 
(1abIc 4). 1he 6:t of. combinatioo of PNting' 
and cxposureto IJIow.downs ill 1be wuiilitjobwas 
_ more P'lId' eel (table s). 

...... 

WeaJso_inedalu', ssoflnathadcougbEd 
pbJegm _ling qec1ea. ~ was • ilR CWIIt 
__ ill S WIdas (6%) cmIy. Boweva- ill 
muItivariab: mmJysis, it .... _ 5 )i a" III with 
bJaw.downs in <>uaBl.""'iilitllt job (Odds RJiIio -6.1. 
p=O.G7) and this 1S5 ')j arion was ofIwger wbr:n 
CiiplStaesincludedbolhsniddugadbJow.dmmsill 
eamIIljob (table s). 

4.ttlpnq.Ii.k.!tttWfUmt.' Wh j; tg IJIOIlt ofdle time 
OI'wiIb IiIIIicb of SOB .... _ is" ja, ... with 
Clp(lS'Rto bJoop.. daMIs ill the eamIIljob 0I'i11 .­
jobs but this did DOt RKh "e,N''''' siguiflClllc:e 
(table 4). This complex waslJlOllt .SIX jetecJ with. 
c!iagnnsis of I!5Ibnu! 01' hayfew:r iiI8de befOre 
lqinningwodt ill Ibe .. ki,tg.iDdustJy 
(Odds It.iIio. 6.2.p. 0.01). 

This ew1uaboa III Spccbo Owting OM. the 
apoIStae dJaaJaizaliun in die U.s. ftcdittg 
iDdusIiythat wiIs begun ill dleBHEIil Rhode IslaDd 
[NIOSHI99B). 1becwMmtionlll1beRhodeIslaDd . 
plautfuuod that fIoc:t wtting _ appIM a'ioarcsalls 
. --=-"'Ic dust-........ • 1.: .... "". R • iIl .......... _ ......... "'6"'.1' " .. """.....,.iIl 
Jat Junp and pobabIy. iaciIm .,Am", ....... ill 1be 
IIuman big _ Well. 1be dust fiom flo 1 ittg 
opaatioos has bec:n bmd too .. aiu IIueds offibcr 
(1Dw),1JIOIlt likdybmed duriugtlle WIling pOCCiIS . 
[NIOSH 1998, BuddJart It ... 1999] _ 1beII 
IibcutecJ wbaJ tile ftodc is milkd. &ied. aa--. 
........ mdpllind. 

In 1be expClISIiIC dJataJaizaljw III SpecIio 0Win& 
_ used pavimetric dust JDI a "tmciJlsto illc& ·re 
aD ,..1icIes wiIhia difl'atiil _ .... "".ia 
(rcspimbk, thcIIlIcic, ad toIaJ). Fiber 0JUDts _ 



• 

eddcd • a preferential measure of the elongated 
particles. The RS1111s of jravimeIric respirable dust 
IIICIISUI'CIIle correlated wdl with the fiber c:omds 
when comparal sidc-by-side in various areas of1bc 
plant. Additionally, wbc:nwc_inedn:\atinnsbips 
with 0UIIl0Ines, one measure was DOt IIlClre tigbdy 
assoc:imd with symplOOls than 1bc aIber. Fiber 
counting is more difficult and is subject 10 high 
counta"variabi\ity. Because of1his, and1bc factlbat 
gravimetric analysis measures aD particles, 
gnMmetricmeasun:maJtseems1bcbeUcrc:hoiccb 
c:bataJaizin& c............ W"JIh lefaax:e 10 1bc 
app ....... mopnriaiale'" sil seIecIM aitaia b gmvimdric 
measwakllis 1beae is a high _",Ialion betwlDtil , 
measwes oflboncic dust and respirable dust, .m 
1bis, coupled with 1bc wide IIV8iIabiIiIy of lespiJabIe 
dust samp\cn, indio ·'es Ibat 1his \aaea" metbod is a 
good choice b indusIiy samp\iDg. 

Miaascopy jodica1r4 Ibat 1bc particUIaIe at 1bc 
SpecIro CmIing plaDl Was qualitotively similar 10 
lbatfuuod al1bc Rhode Is\and plant. The quantityof 
IIirbomc dust at 1bc Spectro Carting p\anI was 
visibly .m measurably \awa". The iiYti8F 
iespirabIe dust IBvd m II cd in 1bc flocking rooms 
of1bc Rhode Is\and plant was gmdI:r than S JJJf!ul 
[NIOSH 1998]. Cora)MUmoosUKaSiiicdatSpectro 
CmIing wae aD bdow 2.0 JJJf!ul. Noodhel'ss, 
there was a v.utca-with lID althe Speclro Coaling 
plaul, and Ibat wmea-'s '!Q:upaliooal hisIlxy 
indicates 1haI be worbd in areas and peafIJllncd 
1asb associated with p.~adja' b cJcvated dust 
levels. 

Falheallklle.inauimal(rat)sbJdics,.ujpflmrnn""wy 
lop _wasJetilwbeaisize.seledl:dbaghousedust 
&om Spectro Cmling's primmy flock supplier was 
instilled into animal tracheas [pcrsooal 
CXllillllllllicatioo, DIlle Puta-, HealIh Fffids 
LabOlld .... y Division, NlOSH]. This 1esp<lidC is 
geoeaaIIy similar 10 1bc highly inflamm""wy 
reacIioos seco in identit:aI cxpeaimeaiIs usiag 
lliibomc dust in 1bc Rhode Is\and SIUdy [Pcx1ea" etll. 
1!l99]. 

Thisc:uxlilion was DBmecI fIock"Mllkeas'luog [Kan 
etaLl998]. InlbatSlUdy,aIber"Mllkeas_fuuod 
to haw wodc-rdalecl lespiJalmy IIIId sysIeanic 
syllijJlUiiiS 1haI Iq& dtd ciIhea" pe-clinical 
iuleastitialluog dis 5: 01' aIber lespiJalmy illness 
[NIOSH 1998]. In 1his study, we diose 10 cxp\cR 
sympIDms Ibat arc CX'liliK1ll in lID such as SOB IIIId 
cougb. We also examined phlegm, whcc:m, mucous 
meanbnmcillilatiou,fiM:r,IIIIdacbes. WeWllDlecllo 
identifY aIber syrup"" complcxa, in eMiIioo 10 
flock wodcas' Iuog. Ibat may be '55)( iaIrd with 
exposures in 1his SdIing 

-Mucous meanbrmc iuilatioo oc:curred in _d ..... nlja' 
IIIiIilbers ofworb:n.. AI!hoogh we did DOt find aay 
.. I • I' IIy • ...~--:" _1~:'" with ...... _&." M'!!- SlSlgngDll!!!!;!!!!!IiC8lIll.~ ..... 

mcasun:d c:xposures, "MlIkeas did JqlOd Ibat C)'C 

initatioo usually oc:curred 00 MIIkdays. 

BroocbiIis-Iike sympI ..... (cough IIIId phIcgm)_ . 
associated with ronclnOOng bJow..dowos.. This is DOt 
_ .. ising giw:o 1bc high dust c:xpclIIInS during 1bc 
bIaw-down 1K:Iivity. The dostgcueaated during1bcse 
activiIiescanc:auseiliitatiooand inflanu nation of1bc 
mucous meanlnnes ofboIh small IIIId laiF aiJways 
and RSUIIs in 1bcse sympI'"'' 

SOB IIIId cough (1bc ~Iike SYIl\l*llill) wae DOt 
sIaIisticaIIy associaII:d with aay of 1bc cxplIS1l1'O 

IDCIISIiIeS. Few"Mllkeas had 1his combioatioo of 
sympIDms (8/86 - 9%), IIIId 1his small number 
--'- • • •• with .......... 811)' exisIiDg 1550 " ... II cxpIlIIiiRI 

cfjftjmJt to ddect. AnoIher pobIb\c reason b 1bc 
Iadt of sIrOug .59Ociatioll is Ibat 1hesc synqAwiS 

usuaDy .. mlq""y iIdYJmced lung d' " which is 
DOt likely 10 be fuuod in c:um:ot "MlIkeas fLO., 
ItI'iuusIy ill wodceas may haw left 1bc plaut). 

We CXIIIIIiMcIa ie61lictiwe\y k6ntd Bet of J!SIhma.. 
like symplooi.i \Wee dug moaI of1bc time 01' willi 
allacksofSOB ndfuuoditia ISpeasoos. Mostof 
1bcse wodcas(12I1S) had their fiJst episode .... 
1bcy began wodt in 1bc Ooc:l. ing industry but moaI 
(1lIlS) did DOt haw a cIocIcr"s mag,., ms of...,..,. 
This snggests Ibat waboi's 1I/ti'C cIeveIopiog wodt­
mIaIecI J!SIhma..Iike sympIl II is but 1bcse iadividuaIs 
_ DOt I 'ing care 01' _ DOt A:nli6ed by • 



doctDras beingP!!lbmatic Additil18Dy.1IIIIIIiYariate 
maJysis showed dIIIl asdnna-6b l'juqA'II",­
_likcIylodeYclopmWlllbrswithahisbyc.­
cIatiug WIldt m tbe fIodt iodusby) of!!Slbma or 
bayfcvt:r, 

SysIemic SjiiiJMxiis ofi:w:rOl' aches O .. Wiled m14 
WIlIbrs (16%) I11III_ higbIy ......,..jatrd with 
cxmdncting bIow-cIawDS m past jobs. Fcva' II1II 
aches him: IIec:n Iqxalcd at oIherplauls by WIlIbrs 
with fIodt 1IiOIbn' big. AIdwJgh SDiIJC mill­
c:lessi lVtioa ofYDI •• A'OVM 01' oIher iufeaiws 
d'i SC S may haW _Iut. tbe atamg aeJatM ,,"'ip 
with tbe CIIpo .. ure hisby suggests dIIIl tbe 1riiIms 
who _ cxpeaicu:ing um!!!U8ll11111 fiequmt fi:vas 

-L.... __ u:...;,.ft' f1 ' OI' ....... ___ ... D .alliillllhwyaarfiPl 

10 e.I .......... at Milk. 

In tbe Rhode Island lIDdy.lIigb _CIIpDSI .... tasb II1II 
Iiouas 1riiIbd _ pedictLws b lespindlJlY I11III 
systanic 1'jiiiJA' .,,' This IP88 ded dIIIl RiCWlcut 
high cxpost.es. willi Jildetime firtbe big 10 dear 
tbe jobaW cbt m betvtc:cn c:xpasuaes. may be tile 
impcIbiul &cu fir tile devdo , •• ieul of tbe_ 
S)iiijAwis [NIOSH 1991]. In this IIDdy • Spectao 
Coating. we CJIIIIIIincd ",'q.'ioa in bIow-cIawDS 
in wncut mI past jobs. dust I11III fiIier cop ....... m 
tbe ewlcutjob. mI cwnulative c.I ........ b 811-
WIldt doae iii tbe 1b:t industa)~ 

In this ..wy. as m tbe Rhode Island 1IDdy. 
" , 'L'-' __ .a-. ' I ~-.:.L part. "M''''8 ..... _ was 15 " •• OJ ..... 

S)iiipIUDiS. This is plausible 10 • ..... -as_ bytbe 
real-time mODitoriu& and personal dust 
iIlCIISURIIIeII bIow-dowas aesuItect m tile .ighest 

esp ..... e5 oftbe WIldt~ Oiaa&laizatiw of 
CXJ<lSluesfirbyi1aodtnDe8l'bIo9.' downs .db 
tbe woabrs using blow-dowos to clean 
c:k6ing was DOt c,..""w;rut. but tbesc adiviIies 
1I'a'C' pobabIy lidded CiJIIICl"""i'ies b high 
CIIpClSURS. A1tboogb hc!ing fIodtinlo ....... sdid 
DOtllJllOli'lo beuignific:ani P'edicILc ofS)uqA"" 
u .. ~ ome:s in this 8D8Iysis, ulBlllpling showed ... 
.a.:.. .uodIer .... - ding""';";'" ... -_was ...... 8 k* ___ .,'""""'" 

detailed dma:ltiizalioo of "I" "'''OS during fIodt­
Icwfing mI oIhertasb migbt c:larifYtIIe " iatO PI 

with bcaJIh ..... (JInes 1be JIOIWI' ofdlis IIDdy 10 
dda:tassociatim<, inaMtimlodllllfiJuod bctwc:cn 
bIow-dowas m1S)uqAl I,,,, waslimitedby1beam811 
_las ofWlllbrs ""died aaidtbe MilUWnoF of 
m .. edcxpc: •• cs. 

Awnge dust 01' fiber expo5l ...... in tile _cut job 
1I'a'CDOtfilundlobe ..... &a ... ofS)WI'''*''1IIdIis. 
This IIIdt of relaOOitohip em be due 10 ewnI 
11 [ 5 .IS, tbe most likely being Chat wodoi:i. m jobs 
with high CIJ'Ci'Si"e5 (as m: E wed UJlleudy) _ tbe 
W\JIms who an 1Dk:aa1b tbesc "I ..... OS II1II_ 
..... cfOlC tbe "heaIIby W\JIms.· 0Ibas who _ 
1ess1Dk:aant0l'I» B·le illmayhlm:Uadyldthigb 
cxpasurejobs. '''''&ibm.! IbIdies 10 ..... pie tile 
reJatic ."",q. bctiic:cn UJllcut cxpuuos II1II daCJlli:> 
Sdb-duc:wbc I11III acuIe beuJIb. VI.II '.'MIS _ ,wwIcd 

CumulatiYe toipN ..... during 8II)'C81S"" by. 
W\JIm in tbe fIodt iodusby did DOt Iran 10 be as 
sbwgly ISSC. jew willi 1)'1'.1* ens .... ' ... - •• HI 

in high cxpasuretasb.. This is similarlotlle findn'8 
at tbe Rhode IsIaaad plant . 'hat t:mJre ill tile pIIDt 
was DOt M "mlof willi I'ju .... ·, ... (NIOSH 199IJ. 
1f8d1S.ocialioa bctt:c:cn S)iiiJA' '''1!and~ 
cxpcaae c.i_ed, it is p -ole 1II8t -1dCIt • 
,.,taM.ship is obsuaed by tile .....n IWImhrn of 
WIlIbrs in this IIDdy II1II tbe limited c ....... e . 
&SSI!SSII'lICiCbl:ul we n ,""M1cd It is p -ole ... 
WIlIbrs with S)uqAi •• ,' had Idt tbe .......,....1iId 
_DOtpartottbe..Jysis wbida 1riiIIIdlilllbtis 
E!! "II iat' PI difIicgJf 10 deIect.. 

1be Iowa- levels of dust at Spedao Owtiug 
clemwslalle Chat low dust levels.., acIUevabIe in. 
fbi ilia fiIciIiIy aucI::I' -' ...,..11ioo IiId 



• 

, 

operating conditions. AIoog with 1hese Iowa' dust 
~Is, SpecIroCoatingaJsoappewedtobaYeamuch 
Iowa' raIr: of cases of iutalO1itial hmg disease 1han 
the Rhode Island pJam. 1Ioweva', a comparisoo 
bet10Ieen case ndaI -' the two facilities is DOt wIid 
becansethe deIaiIed _finding mel cIinicaI-.t­
up of S)'iDpklImrtic WIlIb:rs peafuuned -' Rhode 
Island was DOt dane in the p at investigaticn 
Despi1r: the IoMr dust levels -' SpecIro Cnating. _ 
deu.ousIralt:d an c:xposurc>-Iespoose reJatioosbip 
between sympIIJIIIS mel high. dust·gwaatiug 
p' ms s,spec;ifir:aJlyblow-dowus. 

Respirable dust Ievds measwed in this pIaut_ 
below the OcnIpIPooaI Safety and HeaIIh 
Admj.,jmatiw(OSHA)PennisstDleExpoanLimit 
(PFL) of 5 ~ fir particu/aIe DOt 0Ibenrisc 
JPgI,Jated (PNOR) mel the American Cud\aeucc of 
Gcwaiii11t:illlll lDdusIriaI Hygimiols (ACGIH) 
11nCsbold Limit Value (IL V) of 3 rng/rJl fir 
pu1icnJate DOt ocberwise dassified (PNOC) [<El 
1999, ACGlH 1999}. III:nww:r, 1hese ..., DOt 
appopial£ atandmds fir this inflammatory dust. 
Tho _ of a case offlock WIlIb:rs' hmg in 
this planl; the lISSOCiaIiooofJCspi .. rtlllY mel systemic: 
symptoms with bJow..dDwn exposures; the 
inflammatnry D8Iure of the dust hID Spectro 
Coating's flock suppli« in animal cxpea una"s, _ 
thepesks ofCOlpXWie duriosbJow..dawns mel fIock­
loading SiipplIIt die need fir fiu1her lowaiug of 
cxposurw:s in this plIIIIt 

• Tho _ types of psrIicles """ified -' the 
Rhode Island plant _ aJso P cDt in air . 
ssmples coIIec:kd -' SpecIro Coating Ewo 
though the dust CXlOW,hatiuos were Iowa' 
compiiled 10 those in the Rhode Island plant; 
bJow.down cxposwes -' SpecIro o.rting_ 

IISSOCiated with lespiratory symptoms in 
waters. 

• BJow..down clesniDg with comp ~ air _ 
flock-loading resulIad in the highest dust 
wuc:eubatiuos measLed in this wutpIace. 
BJow..down expclIiIlies were essocialt:d with an 
c:xt:esS of mtd..... _ cougbfpIIegm. 
Deuessing fIlIPa'les sbould lead 10 dca' 5:~ 
S)n¢lnis and complaioIs. . 

• GnlVimetric respirable dust WCJiiSi!Iauent 
IIpptIII'S 10 be a suitsble method fir 
cbmacIaiziug wuccubatiuos in this rtting 

• SmoIdng alouI: mel in an iulaadiau with the 
. c:xposmes hID comp ~ air cJeaniug was 

ISSO' jaled with syuqA' MIlS 

• RespirallJl use was spcxadic, and many walas 
bad DOt been fit· ·ed 

L Redace dast uposares wIdi ngintuillg 
COIItrDIs. 
• Elimjuahl the _ of bJow.dowus 

(wmp ~air)asameansofcJesningin 
aD areas of the plant. 

• <liange the fIock-loading pucess. . 
• Inspect the existing dust ClIlIibOI -"'latiw 

sysIaD fir leaks and repair as 1'0 "i. 

2. UII1iI eagiDetriDg cuobols 8ft ill place, Imit 
die _ of ~ aad _ pu ... 

respiralory ,Iotectioa tD. cuob"Ol ... 
apos1II"ISo 

• InstituIt a filrmaI .espilallJly poletti.'; 
pnigJam in 8IXXXdauc:e with OSHA 
JPgIdatjoos [29O"R 1910.134]. 

• Designate the flocking rooms as lliesp-"Uwlallll"'· 
requiJed JUeaS and bJow..dowus .. 
lespirallJl-li.quirtd tasb. 

• Require dJat • NIQSH.c:eatified appoYaJ 
class N9S dust lespUallll be 1KC1l wbaI in 
the flocking rooms. 

• Require dJat a fidI-.6fac:epiece,"""'·;....", powaed air­
purifying lespirallll (P APR) equipped with 
a high dIM iax:y particuJaIe air (HEPA) 

AllIe 11 



fiherbe_MIcopeaC .. miDgblow-dowos 
in the ftoc:king IOOIJIS or' nbr.re.. 

3. EltpaDd die .... aaI mediad rgminatioa tD 
iDcIude ... euslOridenlif)iucworbnwida 
fnqllellt Ii:ftr. .... -Po pIaJegm. 
win "'1lO er odIa: respiratory I1JDpeo-. 
Woden wida ""1 .... tl1ellelpllptoms Ihotdd 
Meed... • medical enIaatioii ad _ 
oppoi'tiuIitJ tD n:dwc:e dilIt apos_ ., 
phcmlent oat .... 1aip capilii"'" joIJs. 

4. PeriodirwDy mro .. _rbn abcnit wom­
relatid dis I a. e ohsened IliilOII& lock 
_din ad IiowtD .educe erdJiibui tIaeir 
risk .... disl II 

5. Implement • .......aokiug puIicJ at tile plot 
(NIOSH mIJ. Hallowed at l1li, -oIdD& at 
die pIaDt daoaId lie .. sbided tD desig •• W. 
-Hparately-YeatilatMd, DlOIda& ...... 
WoifIen modi lie CIlCIIIInpd tD IIfDp 
_oldug aJtugedaer tImnigIa _ empIG)s:. 
8pODMIn:d -oIdD& Iio.t piogM .... -' 
edw:atiua ... paigL 
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Age",-s - mean ( ....... -IIIIIX.) 

Smoking SIaIus: 

75(17%) 

16(19%) 

31(2U6) 

QmD .......... s 42 (49%)(avg.packyan-23) 

I'CIIma' ........... 20 (23%) (avg.packyan-29) 

NewI-.......... s 14(21%) 

Day IbiIt 6S (76%) 

PafiJum lIIow-dowDs" CDJ'IIItp,- t 39 (43%) 

fJIxk-loading· 39 (4S%) 

·1bemanbcn oflbese two groups ... stigbdy diflb .... 
t EIewD oflbesewabn c:mdIx:t 10 crm«e bJow.dowus .. lila-. week. 



-.0:--
1 (l%) 

0II\i0e- "" ... 4 <"'> 
R_c:hndDel; J ."H(QualityCaalnJl..l.llx: 6 ('I%) 

FIoclin&-n "'ian t 6 (1%) 

MaIaiaI HaodIer· 7 (I%) 

FIoclin&-~ t 7 (I%) 

FIoclin&-"'I •• t '(lCM) 

FIoclin&-n.nJeadr:rt '(lCM) 

. FIoclin&-FJod u ... t '(lCM) 

~ •• ' •• e 10~ 

0fIiI:e1 Muiljsl.llliw 16(l!l%} 

t 'FIucIWg" n:I'en to jobs _tie .. , MC md peaJllla IIIIglIL 

• 'OIIIiae' n:I'en to jobs ill tlepasHinish II'CII, 1"" IliC II'CII, md _die WIbIu .allie 

• 

• 
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SmokiDg SIms 
SJapea. H •• her(%) 

.-86 c.n.t F_ News-
....c P'lO Pl4 

3 III' man: episodes in !be IIIst 12 
...... 1IIts: 

Nmr;bk is 7(11%) 3(7%) 2(10%) 2(11%) 

1broat illiIatiw 26(30%) 15(36%) 6(30%) 5(21%) 

~. iIDu *. 11(20%) 10(24%) 4(20%) 3(13%) 

Mucous~ inilaliw 34(40%) 19(45%) 9(45%) 6(l5%) 

Sious S'1DII" MIlS 32(37%) 16(38%) 6(30%) 10(G%) 

Hay&:w:r (bistIlIy of docU 14(16%) 4(10%) 5(l5%) 5(21%) 
fliagDI....t) 

0Irmic cough 16(19%) 12(29%) 2(10%) 2(11%) 

OIrmicpblegm 12(14%) 9(21%) 1(5%) 2(11%) 

BroodliIis-like sympl.111S 10(12%) 7(17%) 1(5%) 2(11%) 

SOB GIl sligbl hiD (II1II DO aIbcr 15(20%) 11(26%) 2(10%) 2(11%) 
_1irdjf!jm)twatiJg) 

SOB ........ edtDlbooe of_IF 4(5%) 2(5%) 1(5%) 1(4%) 
(IIIIIDO aIbcr_ firdjf!jm)t 
watiJg) 

JlD.Iike S)'mpI.I •• 1(9%) 7(17%) 1(5%) 0 

Wheeze !pit &om colds 24(28%) 11(43%) 3(15%) 3(13%) 

Wheeze most oflbe1illle 3(4%) 2(5%) 1(5%) 0 

Wheezewilh SOB 14(16%) 5(12%) 5(l5%) 4(17%) 

AsdJma..Iike Sl'D!J.,IIII 15(17%) 6(14%) 5(l5%) 4(17%) 

3 arllllR It· des in !be IIIst 12 
.,111. 

I'fta' 5(6%) 5(12%) 0 0 

AdIes 11(13%) I(l!t%) 1(5%) 2(1%) 

SysImIic sympIIlllS 14(16%) 11(26%) 1(5%) 2(11%) 

,.,5 
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F'lgure 1 
Area Respirable Dust Levels 

0 ....... ---
FJocIdng ROam FJocIdng Room Other 

Blow Down Fluckilll . 

F'lgure2 
Comparison of Various Area Measures of Concenbation 

8~------------------------------~----~ 
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2 

1 

Rasp Tboracic Tolal . FIJens FbinI FIDc:k 
Dust Dust Dust (A-ndes) (B-ndes) FIJens 

1",.",,3 r-JDerMm3 -I ...... 
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Flgure3A 
Personal Respirable Dust Measurements 

~ dawn-

BIow-d_ • 

BlCJw.dwu • 

• 
Bkrw-dowI. • 

• 

Figure 38 
Personal FiJer (A-ndes) Measurements 

/ 
• Concellbalioos dumg bIow-dowdooMmMIII: 

3 8.9. 7.B. 7.9. 9.5 fibersIcm 

• • 

• 
• • 
• 
• 
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_.--a t 5 j"""" 110. 9P.OZ3!L2'7ID 
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. Figure4 
Real-TIIII8 Persoual Dust Measwernerds Dumg Audeillg 

.,-----------------------------------------~ 

18 

I 
J..aacIng luck InID happels 

I 

Figure 5 

Qe .. 'II c:IuIMs willi_ 
I I 

01:45PM 

Real-1Ime PerlIOII8I Dust Me BSIII ellibi lis DIiIqj 8Iow-Down 

-----
o~ __ ----------~--~--------~----~----~~ 

08:45AM 
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SPECTRO QUESTIONNAIRE RDHETA 98-0231 

IL InIu >iewu'11niIiaIs: 

Ib. Today" DIe: 
I "n9_ 

I l«mjoslrr (MA) 

2a. (last-) 2b. (1'""-) 2c. (MI) 

2e. (Oy) 2f(S11D) 

2b. (HmIe Pboae) 

2i. (Dale ofB8th) 

2&- (.74J Code) 

I 

I I 
(McJIIIh) (Day) (Yew) 

7,j. (Social Secwily NmoIJrQ 

2k. (SeE) 

2J. <R-) 

B. QU!SfSYMPIOMS 

I 

I 
2 
3 
4 
S 
6 

While_C.. . . 
Afiicm.Aua ..... BId: 
Asim 
American 1DdiIm. AIasIam NIme 
NaIi¥e Hawaiian • 0Iber Pacific JsImder 
0Iber(~)~ ________ __ 

I __ ~"'_JtlfI_~~U«It]tlflTdu:rt. "*--Fer.,NtJ. qJtlfl--""""''''' 
w#uIII6]tlf1T-" Fer., No.,...." N& . 

gxm 
3L Do,.:u1lS1l8!ly ~ .cough? This ......... cough wiIb 

fist IIDClb or on fist &OiD& out4doca, Ia does DOt D:bIe 
"delDlgofdlnJlt. 

,.. 
I V. 2 No 



SPEClllOQUES11ONNAIRE 

3b. Do,au...uy CXJUgb.mach. 4 111 'IDes a", _4 __ days aataftbe weet'1 

lc. Do,aulBllllly CXJUgb lib tis GIlIDlllll days IIr 

3d. 

ftJIffiM 

3 __ """0' .dive IDDIIdIs tbiIg .. ,., 
III ..... ,.. did J'IIiI fDtlKllil:e Ibis.COI1tf)it 

• 

RDHETA 98-0231 

1 Y. 2 No 3 MfA 

I Y. 2 No 3 MfA 

19-__ _ 

5S5S DaD't...,. 

T177 HfA 

.... Do J'IIiI iISU8IIy IIriDg lip pIIJepI laD J'U" c:IIrsr7 'Ibis .. )"d ... 1 Y. - 2 . No 
JIIdepl Rh a fDt-a. GIl fDt ... CIIII-aHIooa, IDII 
nraDawed phkpI; II1II does lKIt_pIIJepI ian ..... 

¥'Wo-, Mi>'" 0 frdll (WlIiuJrKi) . ..,..-_tIte 
Do J'IIiIlBIIIIIy IIriDg lip""" lib Ibis. mach 
• twicea.,,4 __ days aat1beweet'1 

4c:. Do J'llil1IriDg lip pllJepllib tis GIlIDlllll days IIr 
3 __ in iilivellllllllbs ....... ,., 

4cI. III ..... ,.. did J'IIiI fDt IKIIiI:e Ibis JIIdepl? 

¥'Wo~Mi>"'Q ,..,"'-..,..-_tIte . -

Does J'U" chest IIIUDd wIIcczy _ wIIist&c IDIIIIl af .. time? 

¥'Wo~ Mi> "'0 1 .. 111 (ATTAClfSOF 'BD2iNG). 
1f"'Yes":." . . 

III ..... ,..didJ'llil_wIw • C 1ibtis'1 

Page2. 

1 Y. 2 No 3 MfA 

I Y. 2 No 3 MfA 

19 __ 

5S5S DaD't"'" 

T177 HfA 

I Y. 2 No 

19~_ 

5S5S DaD,"'" 

T177 HfA 

- I Y. 2 No 

• 



• 
SPECTRO QUES1l0NNAIRE RDHETA 9&-0238 

ATIACKS OF wtffif.Z!NQ 

7L Have you had .JIIIadt fJI wheezing thai bas made you W 
Ihort fJlbreaIb? 

rHo'" ..,10 C!-tion 8a (BRE.4T1/U1;SNESSJ. 
-y ... - a.d: the . . 

7b. In what yew did you tnt haw • JIIIadt vi 
wIa:eziu& wih IIK:wIDess ofbaIb? 

. 
1c. lfInoeyou __ .equiledmcr6c i.e ...... ___ ... 

BRP.Amtc5mP:SS 
Sa. Do you haw Ill)' uerw.1Il1ISCIe, boae pOOlems ... 1Ie.t IiOIIbIe 

dIIIt makes waIdog cIjftjm!t iryoa'l 

If..,. .... a.d:for rlaaiAitM tf'dijJbity: 

I Yes 2 No 

19 __ 

5555 Doa'tbow' 

7777 MfA 

I Yes 2 No 3 MfA 

I .Yes 2 No 

~~----------------------------------------

- 9L Me you 1nIUb1ed by sbci1DesS oCbreaIh wbal hun)jng emlew:l 
&mmd tIC waIIdDg lip • sIigblldll7 

If?iD-• .q.IOSecIion ~ 1011. If"".- a.d: the . . 

II1L Do you haw 10 waltsJowa-lban people vlyr.r_ 
... em die Iew:I because fJlJborIDess vllnIIh? 

If?fo-• .q.IOSecIion C (SmEMlCSYMPTOMS). 
-If..,. .... a.d: the foII<Ning 'I' "",."." 

I. In what yew did you tnt DOIice this JborIDess 

fIIlnIIh? 

I Yes 2 No 

19 

S5S5 Dim't bow 

7777 MfA 

I Yes 2 No 

. 

Doa'tbow 

7777 MfA 



SPECTRO QUESTIONNAIRE 

C. Ui'CMJCIYMPIOitLi 

If-No"; Mt>1lIQ! mx .. I:z.~ -r.-.1Ite " 
J tb. .. wbIIt,ar tid JOII tm JMIIice fMn RBtis? 

AQIES 
l2a. In !he I!!!t 12 mnn!Ig haw: JOII a.d 3 111'_ ",.,.drs af 

ftu..Iike .)Ii ... 1II'.aIes lID CMl'JIIIII' body'I 

(f"No"; ,ripIlISettioftD {IRIllTANrSDlP'l'OM!lJ. "l'.-.1Ite -

.. wbIIt,ar tid JOII tmJMllice __ ... Iiceds'l 

RDHETA 98-0231 

2 

19 __ 

5S55 DIID'tbow 

7777 NfA 

I UIIIIa1ly GIl ........ ys 
2 UIIIIa1ly GIl clays a«wudt 
3 No wI" elk JIII8Im 
" Daa'tkDDw 
5 MIA 

19-

5S55 DIID'tkDDw 

7777 NfA 

I UIIIIa1ly GIl ........ ,. 

2 UIIIIa1ly GIl clays aft'wudt 
3 No ... • eI"" JIII8Im 
" Daa'tbow 
5 NfA 

7777 NfA "-

• 



• 

• 
SPECTRO QUESTIONNAIRE 

DJROAT 
148. In !be Jast 12!!!!!!1tto ~)OO had 3 or mere tt-.. 

oflbroat iJiIaIiw, ....... ortidde'l 

11m 

. 1f"No-. 6kip to (Je rbt ISG (QES). 
"}'.-.the . 

14b. . Jp what~ did)OO mt Dalia: tInIl 

iJiIaIiws lib tis? 

Ii Jp!he!ast 12!!!!!!1tto ~)OO had 3 .. mere tpiw .. 
meye jujl ,;", 

~ 

If'7lo-. .q, to (Je j", 164 (SINUI. 
"},,,,,- • the 

15b. Jp what ~ did)OO mt DOIice 1beae tpisudcs 

ar eye iJiIaIUIl 

I&L In !he Jast 12!!!O!!1hs. ~)OO had 3 .. mere tpisudcs ar 
siaDS fidIneso, d:aimtgc; .. siaDS pIiD7 

1f"No-. ,q, toS«liotJ E (p.4S1' ~ 
If"}'.-' • thePlude 9' rdnr.: 

RDHETA 9s:oDa 

1 UmaIIy an walda1ll 
2 UmaIIy an clays aft'lftd: 
3 No .... " • t1 "pIIIIm 

5 NfA 

1 Y. 2 No 

19 __ 

5555 Dan'tbow 

TTT1 . NfA 

1 UmaIIy an walda)S 
2 UmaIIy an clays aft'lftd: 

. 3 No "Il4; ph)! pIIIIm 

.. Dan'tbow 
5 NfA 

lY.2No. 

19 __ 

Dan'tbow 

7TT1 NfA 

1 UmaIIy an walda)S 
2 UmaIIy an clays aft'wak . 
3 No DOli • .. oIe ....... 
.. Dan'tbow 
5 NfA 

1 Y. 2 No 



SPECTROQUES11ONNAIRE 

E. PASTBIlfESSit' 

"§JM<HA 
17L JIa¥e J'IIU cw:I" been IDId by • doc:IIrflltJ'IIU W p' 'i' •• '" 

¥"7(0-' a.,'" Q' 6 .. 1811 (ASlBJUJ. 
"T ....... 

17c. . IIowUBly .' ..... ae ......... jollaw,....W 

iDtbc"'"" 
ASTHMA 
IlL Has. doc:IIr ewctDld J'IIU flit,.... iIaw: IIIIIma'1 

¥-XO-. a.,,,, Q' *'" 1!1a (lID l'EnJO. . 
"T •• "'. . 

lib. AlwllatllF __ ,.... tDttDld 
flit,.... W .... "., 

¥ .,..-. a.,,,, @ -rY« 1!1a (11D I'BnJI,). 

¥"WD.m-: 

lid. AlwllatllFdid iUlllp? 

• 

RDHETA 91-0231 • 

TTTI MfA 

I UsaaDy CIII WClIIIda,1S 
2 UsaaDy Cllldays aifwadt 
3 No.4; aide ..... 
.. Daa'tbuw 
5 MfA 

2 

19~_ 

55S5 Daa'tbuw 

TTTI NlA 

GO NlA 

-- 99 NlA 

I Y. ·2 No 3 NlA 

--

2No 

,-,-

• 



• 

SPECTRO QUESTIONNAIRE 

ILLNESSES) • 

RDHETA 98-f238 

. '1pg,··,,/tl wIIII ...... ,agfint 1oId,au 

Wilily"'" 

,-Ya'", ..,10 Quaion:lOa (CIIISl'lLlNESSESJ. ,-No, -arlllw}illlotWc 9' rfun: 

QIF.ST g·JHfSi 
HaYe you C¥a" 11M lIlY oCtbe fbIIowing chest m, «0 ••• ", 

I Yes 2 No 

21L Plaaiay7 . I Yes 2 No 

I Yes 2 No 

23L Heat .. ......, I Yes 2 No 

23c:. q"T .. -fill: WIIIlIart)ll1lblrms do you have? 

24L Oest." I Yes 2 No . 

24e. ,"T .. -fill: WbIt chest mjmy ~youWl 

Pllp1 

IYes 2 No 

q"Ta'",yew ___ .. fat 

2Gb. 19 __ 

m5 Daa'tblow 

TTT/ NlA 

21b. 19 __ 

m5 Daa'tblow 

TTT/ NlA 

23b. 19 __ 

m5 Daa'tblow 

TTT/ NlA 

24b. 19 __ 

m5 Daa'tbow 

TTT/ NlA 

!19 NlA 

3N1A 

!19 NlA 



SPEC'lllOQUFSI1ONNA1RE -RDHETA 91-0231 

I Ya 2 No 

lAc. ({'Tar. -...t:Wbat __ iqjmyllaYe,.W7' ______________ _ 

1'. OCCIJPADONALIII$IORY 

QJRJmNTlQB 

~ Wbat.~~6¥&bad~-________________ __ 

~ Wbat.~~~~, __________________ _ 

27L Wbatlbiftdo,....aIIy"'" 

2Ia. - How JIBI)' IIoars do,. amaIIywatr: ..• -weet'I 

29a. How JIBI)' dI:ys do,. amaIIy watr: ... wect, 

. mnwnnwt§ 

30L DuriIIg 1II1lWDFweet. 1Iow..y IIbtdowus _ 
do,. Oil " .. 1II'direc:dy IIeIp a .. ,,·n __ ___ 'afbkJwcJ.JwiB 

• • 

Do,. ......... lII'acspiu'b ..... 

_""iCaliiuwdowu' 
IYa 2No ] MfA 

({-XO~"" ID g n ... Jl .. 
({'T.~ clt1teJollodC p rd"I: 

3Od. Whichflpeaf .... I11' .......... 

do,....., (See DiIgnm) 

I doriIg ioIIlJbtdowlll'1 
2 doriIg 1DOIl1Jbtdow1ll'1-

3 doriIg"'" IJbtdowIII'1 
4 MfA 

01 ..... 
02 2-tInp 
03 1IIIf6ee piece 

04 1d16ce piece 

OS PAI'lt 
Ofi SCBA 

• 

• 



• 

l 

SPEC11l0QUESTIONNAIRE RDHETA 98-0231 

m ~ ______________ I 
. OS NlA 

3Oe. Waeyuu fittrSed bdais aspia ... I Yes 2 No 3 NlA 
.L-______ ~~~w~e~~~'aD~~~=·~ __________________________________________ ~ 

Nf.ARwnWDQWNS 

31L III _ an.age week. bow IIBI)' lJIuwUiIS hIFPm 
.... JOUI"wcdr: .. dllltyuu don'tdRcdy ...... .., 

Do yuu __ a mask ar icspiU,IIM wtoeao 1bese 
bJowtliw1lS __ iug? 

q"'No' • .q, 10 Qw.mon 6 (&40 EItIP171NG). 
q'Ta. ... tltefolltMic 9" tf-nr.: 

31d. Wbido type afmask III icspiuGa 
doyuu.-'l (See Diagnm) 

PAGEMP1YlNG 

32a. In die Jag 12!!!!!!!1g Ioaftyuu .... IIIY...., 
. iiIiiPJio&.,., afftal:k'l . 

______ , CIIfbIotnbtus 

I Yes 2 No 3 NlA 

I cbiDg III bJowtliwilS 
2 cbmgJilDlt b1iwGHms 
3 cbiDg DOle bJowtliwilS 
4 NlA 

01 single IIiIp 

02 2......, 
03 haJf' fio&:e piece 
04 fioII fio&:e piece 
OS PAl'll 
06 SCBA. 
m 0IbI:r 
OS NlA 

1 Yes 2 No 3 NlA 

I Yes 2 No 

____ boon in alhift . 

99 NlA 



SPF.C'IllO QUES'DONNAIRB 

32c.. Do)'Oll-.................. wIIiIe 
;..-~..., 

¥'Wo-''''IDQ' bDr(.flL~ 
¥-r .. -.bI;IIre~"'C p rtN: 

32c.. WhidltypeGf ............... lID 
)'OII-'~DiItpm) 

m Wrn)'Ollfittesllld ................ 
befbre_ -t 1'I 

AI' MATPJUALS 

~ 1IIne)'Oll DOIked IBIII)'IIIIIIaiaIs .waatc_)'OII 
lDiIne chest i)ii\*Mili tach. --'pNecm, wile • '& 
IIIaI:b Gfwlpc • '& .Ibaatoess ~ 

¥'Wo-''''IDQ' ctd,k 
¥-r.-.lbtllre IL id(1) tal~l): 

33b. MImiII 

33cI. MImiII 

m MImiII 

33c. SyDJt*m 

33c. S)WJ*tii 

33g. SyaajmD 

33h. II ill .33iSyii4*JW 

Page 10 

IIDHETA 98-0231 

IY. 2110 3NfA 

1 ........ ..,.. 
2 ..... 1IIDIIt .... ymg 
3 ..... _ .. ..,.. 

4 NfA 

OI"aIp 
lIZ 24np 
IB IIIlf'Ia piece 
04 tldlia piece 
OS PAl'll 
06 saL\ 
~ o..~ ________ __ 
01 NfA 

1 Y. 2 110 3 NfA 

1 Y. 2 110 

• 

• 



• • 

SPECnO QUESTIONNAIRE RDHBTA 98-0238 

18 the past 12 months IIIrYe JUII -w .. tile nage, .od., dye IIoDse or bagging stab willi tile IJIIuwiDg .mriaIs: 

EVERY MON'IH LESS THAN EVERY MON'IH"dIe NEVER 
.. die last 12 mclIIIbs last 12 mclIIIbs .. die last 12 mclIIIbs 

34a. NYLON I 2 3 

34b. RAYON I 

34c:. f(L'YESIEk I 

34d. UJIION 1 

34e. ARAMID I 

34£ AatYUC I 

G. QGARETJ'E SMOKING 

3S1. Raw,au ewuml"" c:igadlts RgDIarIy? Please 
..,,"'fd' ir,au baYe IIDCbd 100 c:igadlts ... _ 
.. )'IU" ...... 1i&. (100 c:igadlts - S pas) 

¥?{o-. df1IOSction H (WORKHlS'l'ORr) 
,-Y.-.-Gd:-_.foIltlU'rg qr cd "II: 

3Sb. How old -,au wbm,au tint __ 

.... mgc:igadlts~ 

3Sc. Qa.-.. fbrdle ...... time .... ,au 1IDCbd. 
how mmy c:igadlts tid you IIIIOb per day? 

(20 c:igadlts - I pD) 

3Sd. Do you DOW IIIIOb c:igadlts (as vi 11DIIIIIh-.1I 
¥-r .. - df1IOSectionIl (WORICHlS'l'ORr) 

fINo-

3Se. Jfyou baYe IIqJped .... <ing c:igadlts 
howold_ wbm 

Fagell 

2 

2 

2 

2 

2 

I Ycs 2 No 

(tCipfday) 

3 

3 

3 

3 

3 

99 NlA 

999 NlA 

1 Ycs 2 No 3 NlA 

99 NlA 
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Far Infonnatlon Dn Dtber 
lCCUJ)auonaJ SafeIYIDII BeaJUl Concems 

canmoSH It . 
HO(H5-RJOSHI356-46J6J 

Dr vlsll lIle mOSH Bomepaue It 
IdIJJ:/IWWW.alClDVlDlosIIJbomep3ge.JJtml 

m==-:r 8:- Delivering 011. the Nation". promise: I'''' ~.... . Safety.ncI bealth at Work for.O people 
.. ..,.. ~ . through researeb .ncI prevention 

~ - -

, -- .. : -'.' . 
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