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· - · _ 'Highlights_of the NIOSH Health H~ard Evaluation 
at Claremont Flock Corporation 

An environmental and health survey was conducted at Claremont Flock Coq,o1ation in November 1998. 
This evaluation was requested by management because a new lung disease {flock worlceis' lung) was 
discovered in workers at another flock plant. NIOSH measured dust exposures and their effects on the 
health of Claremont Flock wortcers. 

\Vhat NIOSH Did 

• Measured dust and fiber levels in several areas and 
for most jobs. 

• Interviewed wodcers about symptoms and health 
complaints. 

• Looked at the measurements and interview results 
for connections betw=n dust or fiber levels and 
health eft'ects. 

\Vbat NIOSH Found 

• The same types of particles identified at the plant 
with cases of flock workers' lung (fragments of 
fiber and finish small enough to enter the lungs) 
were also present in air samples collected at 
Claremont Flock. 

• Sweeping, bagging, and compressed air cleaning 
aeated airborne dust. 

• Cleaning with compressed air hoses (blow-downs) 
and bagging flock were associated with health 
effects in wodcers. 

• Smoking was associated with health effects. 
• Respirators were not used regularly and many 

worlcers had not been fit-tested. 

\Vbat Claremont Flock 
l\ianagers Can Do 

• Stop using blow-downs and sweeping flock as 
cleaning methods. 

• Provide adequate local exhaust ventilation for 
bagging and dJying openitions. 

• Require respirators for bagging, sweeping, and 
blow-downs until these changes are made. 

• Ensure that workers with :m,quent fever, aches, or 
respiratmy symptoms receive a medical evaluation 
to determine the need for placement out of high 
exposure jobs. 

• Inform workers about wodc-n,Jated disease observed 
among flock workers and how to reduce or control 
their risk of disease. 

• Implement a no-smoking policy at the plant or 
res1rict smoking to separately-ventilated smoking 
areas. 

\Vbat Claremont Flock 
Employees Can Do 

• Stop smoking. 
• Wear respirators when required. 

HHE Supplemental Tear-Out Sheet 





Under the authority of Section 20(aX6) of the Occupational Safety and Health Act of 1970, 29 U.S.C. 
669( a X 6 ), the National Institute for Occupational Safety and Health (NIOSH) conducts field investigations 
of possible health hazards in the workplace upon request. These investigations, which require a written 
request from any employer or authorized representative of employees, are undertaken to determine whether 
any substance normally found in the place of employment bas potentially toxic effects in such concentrations 
as used or found. NIOSH also provides, upon request, technical and consultative assistance to Federal, State, 
and local agencies; labor; industry; and other groups or individuals to control occupational health hazards 
and to prevent related. trauma and disease. Mention of company names or products does not constitute 
endorsement by NIOSH. 

Primary field investigators were Dr. Feroza Daroowalla, Dr. Mei Lin Wang, Joseph Burkhart, cm and Chris 
Piacitelli, cm of the Field Studies Branch, and Dr. William Jones of the Laboratory Research Branch of the 
DivisionofRespiratory Disease Studies(DRDS). OtherDRDS staff were involved: Steve Berardinelli, Tara 
Hood (visiting fellow), and Dan Y ereb provided industrial hygiene field assistance; Charity Camaddo 
(visiting fellow), Christie Kerrigan, Terry Rooney, and Rebecca Stanevich provided medical field assistance; 
Dr. Michael Attfield provided guidance in data analysis and interpretation; and Drs. Robert Castellan, Kay 
Kreiss, and William Jones conducted the initial site visit In addition, Drs. Vince Castranova and Dale Porter 
of the Health Effects Laboratory Division (HELD) designed and directed toxicological studies. Desktop 
publishing performed by Terry Rooney. 

Copies of this report have been sent to employee and management representatives at Claremont Flock 
Corpotation and to the OSHA Regional Office. This report is not copyrighted and may be freely reproduced. 
Single copies of this report will be available for a period of three years from the date of this report. To 
expedite your request, include a self-addressed mailing label along with your written request to: 

NIOSH Publications Office 
4676 Columbia Parkway 
Cincinnati, Ohio 45226 

800-356-4674 

After this time, copies may be purchased from the National Technical Information Service (NTIS) at 
5825 Port Royal Road, Springfield, Virginia 22161. Information regarding the NTIS stock number may be 
obtained from the NIOSH Publications Office at the Cincinnati address. 
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The Claremont Flock Corporation produces flock, fium tow and coUoo scrap fabric; and bags the producls in four 
plants in Massachusetts and New Hampshire. The managem,:nt requested a beallh hamlrd evaluation (HHE) 1D 
get a better understanding of the 1espi11dllly hamlrds in the plan1s. At the time of the request, an aleosive HHB 
at anolher company's flocking facility in Rhode Island [NIOSH 1998) bad unc:ovaed a cluster of cases of anew 
oa:upational lung disease (flock wcdcers' lung) [Kan et al. 1998). In addition, one wo.ker at Clamnont Flock 

· bad a diagnosis oftbci same illness. · 

InNovanberl9911,NIOSHcondul:ll:daninvestigationattheClaremontFlockplanlsooosistingofasymp1wiand 
work hislDly questionnaire and penooal and area sampling, primarily fu., respirable dust (dust small enough 10 
.each the deepest areas of the lungs) aild fiber c:oun1s. About 81 % of the workers participated in the SUIW)'. 

The results and conclusions of the smvey an, as fi>Dows: 

• The same types of particles identified at the Rhode Island plant were also JJ1 cs mt in air samples collecled at 
Clanmont Flock. 

• Blow-down cleaning with comp cd air and begging flock were associated with symplDmS. Thesetasks, as 
well as sweeping. should be bugdt:d for control Decreasing exposures should lead 10 decreased symplomS 
and complaints. 

• Gravimetric respirable dust mea.uement appears 10 be a suilable method fur dmac1eaizing IXlilt04'ratioos 
in this ding. 

• Rcspiralllr use was sporadic, ~ many workers bad not been fit-tested. 
• Smoking was associated with symptoms. 

We reoommeod the fi>llowing fur this 'Mllkplace: 

• Reduce dust exposures with engineNing controls. 
• Until engi....oiogcontrols are in place, limit the use ofblow-downs and use personal 1espiraluiyp.:f.ection 

10 control dust exposUiOS. 
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• Expand the annual medical examination to inchxle a means for identifying workers withftequentfev«, aches, 
or respiratoly symptoms~ as cough, shor1ness ofbrealh, wheezing, or phlegm production. Workers with 
any of these symptoms should receive a medical evaluatioo and an opportunity to reduce dust exposures by 
placement out ofbigh exposure jobs. 

• Periodically inform workers about work-related disease observed among flock wodcers and bow to :reduce or 
control 1heir risk of disease. 

• Implement a no-smoking policy at the plant [NIOSH 1991]. If allowed at all, smoking at 1he.plaut should be 
iestricted to designated, separately-ventilated, smoking areas. Workers should be encouraged to stop smoking 
altogether through an employer-sponsored smoking ces.wioo program and education campaign. 

NIOSH investigators determined that a health bamrd exists ~ occupational exposure to floclc.­
associated dust. This risk is characterized by 1he occurrence of physician-diagnosed intetstitial hmg 
disease in at least one wodcer, and by the results of a respiratory symptom smvey that suggest an 
associa6on of respiratory and systemic symptoms with conducting compressed aircleaning(blow-downs) 
or bagging flock. Reduction of worker exposures to airborne dust is recommended to p'OteCt 1he health 
of1he workers at these plants. 

Keywords: SIC2299 (Textile goods, NotElsewhereClmsified),nylon, fibers, flock, intetstitial hmgdiseast;flock 
workers' hmg, respiratory irritation, particulate not otherwise classified (PNOC), 
particulate not otherwise regulated (PNOR). 
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InNovemberl997,NIOSH1ep1esenlativesmetwith 
the mamigement of Claremont Flock Corporation to 
descn"be the work NIOSH was conducting in the 
flocking industry, including the heal1h bamni 
evaluation (HHE) conduclcd at a flocking plant in 
Rhode Island [NIOSH 1998), to observe the flocking 
operations at Claremont Flock, to discuss the health 
of the workers, and to inform the management about 
the NIOSH HHE prog1am. At the time, one~ 
at Claremont Flock bad symptoms and hmg biopsy 
findings consistent with cases of illness descn"bed at 
the Rhode Island plant. 

In May 1998, NIOSH received a formal request 
ftom Claremont Flock Carporation for an HHE to 
cbaraderi7.C dust exposures and possible health 
hazards. The Claremont Flock operation consists of 
four plants 1ocared in Leominster, Massachusetts, 
and Claremont, New Hampshire. 

NIOSH conducted an initial site visit at the 
Claremont Flock facilities during the week of JIDlC 
15, 1998. Dming the week ofNovember 8, 1998, a 
respilatoJysymptomandwodchistoryquestionnain: 
was administered, and environmental measurements 
of aiJbome dust and fibers were oblained. The 
smveyaimed to identify operations which may result 
in excessive dust exposures, to identify the 
association of worlcplace exposures with respilatoJy 
health outcomes, and to n:commeod ways to reduce 
exposures. 

This JqlOl't pi cs 1ls the results ftom the medical and 
industrial hygiene surveys, inchiding analysis of the 
relationship between symptom prevalence and dust 
and fiber measurements. In addition, 
recommendations for preventing occupational lung 
disease are made. 

PROCESS DESCRIPTION 

The operations at Claremont Flock inchide the 
conversion of continuous filament fibers (tow) into 
smaller lengths of fiber (tloc:k). Tow is received as 
bundles of continuous fiber with diameters in the 10-
15 micrometer (IUD) range. After cutting. the flock 
is about 1 millimeter (mm) in length with diameters 
identical to the tow from which it is cut Nylon, as 
well as other types of tow, such as pol)'ester, acrylic, 
and rayon, are cut into flock. The process begins 
with washing the tow in a scour solution of soaps 
and hot water to remove any oils or lubricant. The 
tow is then dipped in a bath of 'flock finish' 
con1ainirig1Bnnic acid, an ammonium etherof polato 
starch, and a fatty alcohol derivative. After the finish 
is applied, the tow is cut into t1ock by either rotary 
precision cutters (RPCs) or a guillotine cutler. The 
flock is then dried, saeened, and bagged. Some 
t1oclt may then IU1dergo batch dyeing. drying, and 
bagging. 

Claremont Flock also has operations where scrap 
fabric materials, such as cotton ( e.g. denim and 
underwear) and aramid, ftom the apparel industry 
are ground into fine nmdom length fibers. This 
ground flock may also go through the batch dyeing 
process. 

Periodically,acleaning1efeuedtoasa'blow-down' 
is peaf01med. In this process, wodrers use 
COITljB SSC d air guns to blow settled flock from 
equipment and floors. The thoroughness of the 
blow-down, and thus the duration, is dependent on 
the tolerance for some COD1amination of foreign 
flock on the next product. 

Approximately 164 employees wodc at the 
following four Claremont Flock plants: 

Leominster Plant, Leominster, MA: This is 
ClaremontFlock'slargestflock-producingoperation 
with approximately 100 wodcas assigned to two 
shifts. This plant has several precision cutting J8ll8CS 



with bagging stations that process nylon, polyester, 
and rayon. This plant houses Clan:mont Flock's 
batch dyeing and dryer operations. 

Main Street Plant, Claremont, NH: In addition to 
serving as company headquarters, this site also bas 
ranges furrollllypm:isioo cutting and bagging nylon 
tow. A 1olal of IO production WOiters (Slshift)were 
assigned to this operation. 

Mulbeny Plant, Claremont, NH: This operation . 
consists. of seva-al grinding machines used mainly 
fur cotton processing. Occasionally, aramid is also 
procc ssc: d here. 'lbcnnwre six employees assigned 
to this plant. 

River Road Plant, Claremont, NH: . This is 
Claremont Flock's neM:St facility. It bas rol8ly 
pm:isioo cutting nnges, a guillocine cutler, and a 

. grinding opeaation that proc csscs cotton (similar to 
theMulbenyopcration). 'lberocarypn,cisioncutters 
process nylon, and the gwllotine c:uls nylon, 
polyester, and acrylic tow. In addition, 1hen: is an 
offline cutting machine that paoc esses rayon tow 
which receives only a water rinse prior to being c:ut. 
There were 30 production WOiters assigned to two 
shifts (IS/shift) at this facility. 

DISEASE CHARACTERISTICS 

A hmg disease in nylon flock WOiters bas n,ceutly 
been recognized and named 'flock WOiters' hmg' 
[NIOSH 1998, Kan et al. 1998). This int1u1itiai 
hmg disease (IID) affects the area of the hmg where 
oxygen and aubon dioxide are excbangcd betwrm 
the air and the blood. Flock WOiters' hmg is 
cban.:laized . by c:ough and shortness of brmlb, 
changes on chest computed tamogram (CT scan), a 
decrease in the volume of air the hmgs can hold 
{tesllic:tion), nduction in capability to exchange 
oxygen and aubon dioxide, and a cbmaclaistic 
tissue biopsy appeatance (collections of white cells 
called lymphocytes around the aitways). In 
addition, some affi:cted WOiters complain of 
wheezing and phlegm production and have a 
dectease in the nm: at whidi air can be blown out of 
the aitways. The latta' suggests iuvolvancot of the 

aitways in the disease, or a sepande oc:cumnce of 
aitwaysdisease intbeseworters. Frequent fever and 
ache were tepOllted by some of the workers who bad 
biopsy-document disease. Featmes of fkx:k 
wodtcrs'hmgiucludeavariable1imeperiodbetween 
the start of exposure and onset of disease, its 
n:vasible nature upon nmoval ftom exposure, and 
possible teemTeDCe with .-xpclSlllll [NIOSH 1998, 
Krmetal.1998). 

Lung tissue biopsies of individuals with flock 
worters' lungshowaconceubationofinflammaloiy 
cells(lymphocytes) in the walls of1he smallest, most 
distant airways (respiratory bronchioles) · 
[F.schenbacher et al; 1999). Inflammation in 1hese 
areas implies exposure to particles that can reach 1he 
distant aitways (i.e~ with an aerodynamic diameter 
of approximately S miawdeis (pm) and aualler). 

Flockwodcers' hmgisprobablyrelatedtorespirable 
compone11tsofdustgeneaatedinflockingopeaations. 
Flock itself is 1DO latge to reach 1he most distant, 
small aitways of the tespuidoiy llllct. However, 1he 
cutting of flock n:sults in respirable slueds. In 
addition to fiber shreds, the respirable dust in these 
operations also contains cellulose particles and 
COIDpontUlsof'flockfinish' (N[OSH 1998,Burkhart 
et al. 1999). The studies to dale have implicated 
nylon flock operations. Disease associated with 
other materials (rayoo. polyester, acrylic) bas not 
been demonsltated. 

Investigations in labonmy animals indicate that 
airbome dusts from nylon flocking operations cause 
acute inflammaloty reactions in 1he airways and air 
sacs [Porter et al. 1999). However, the animal 
studies to dale have involwd a single intta-1nlcheal .. 
instillation of jllllplliations oontaining airborne dust. . 
Since this type of cxposwe has limited I ob lance 
to hmnan expoues, conclusive evidence of 1he 
specific etiology of inflammation and disease in 
hmnans does not exist. lnYestigations of animal 
reactions to dusls from flocking operations that 
utilize materials other than nylon have not been 
conducted 
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Besides cases of flock workers' lung, the Rhode 
Island investigation uncovered workersexpeiiencing 
work-related chest symptoms; nosebleeds; and 
initationofthroat,eyes,andsinuses [NIOSH 1998]. 

ANIOSHinformationsbeetaboutthe ~and an 
invi1ation to participale were dislnl>uted by 
management. to all workers at Claremont Flock. 
Volunteers were asked to read, discuss, and sign an 
informed consent before participation. 

ENVIRONMENTAL SURVEY 

F.nvironmen1a1 measurements of aimorne particulate 
were obtained at the River Road, Mulbeny, and 
Leominsla'plantsdwingthedayshifls ofNovember 
9-] ], 1998. Nylon, acrylic, pol}'l:Sler, and rayon tow, 
and cotton fabric were being processed We made 
personal and area measurements fur respirable 
particulate using NIOSH method 0600 with nylon 
cyclones at a flow nde of I. 7 lila's per minute 
[NIOSH 19841 fiber counts using NIOSH method 
7400, and flock fiber counts. Because we were 
sampling particulate that was not well cbarac1erm,d, 
we used bod! the A- and B-counting rules included 
in the 7400 method. A major diffiaeuc::e is the 
diameter limit included in the e.:ruies. Area 
measurements were also made fur total (NIOSH 
method 0500) and thoracic dust (NIOSH method 
0600 with BGie Slain1ess steel cy1:lone at 1.8 lila's 
per minute). Real-time measurements were made 
fur dust using ~ personal ~ light­
scattering monitors. During a subset of these real­
time measurements, video RlCOl'dings were made in 
an effort to relate workplace dynamics to dust 
concenllation. 

MEDICAL SURVEY 

Trained interviewers administered the questionnaire. 
It included modified questions from the American 
Thoracic Society respiratoiy disease questionnaire 
[Ferris 1978], as well as questions oo past medical 

history, smoking status, cmrent job title, and past 
jobs in the flock industiy(Appendix). We also asked 
workers about respirator use and whether fit-1esling 
bad been conducted. 

DATA ANALYSIS 

We eute.ed data into electrooic furm using double 
entJy verification 1llchniques and used SAS and 
SPSS slatistical progiams fur analysis of responses 
from all participants. Exposure measures, OU1come 
measures and confounders were defined using bod! 
a priori (i.e., prior to examination of the data) and 
post hoc (i.e., after examination of the data) 
determinations. The significance of the association 
between exposures and outcomes are reported as 
probability (p) values. Values less than O.OS are 
QIIISidered to iqR S It an association that is not 
likely to be due purely to chance. 

Exposure Measures 

Theexposurevariablesdiscussedbelowrefertonon­
eoltoo flock. Work with cotton was euleied into the 
analysis as a categorical (yes-no) variable. 

Exposure variables fur the analysis were derived in 
three ways: I) using measured cmrent dust and fiber 
(A~) concentnmons catego.ized into high, 
medium, or low; 2) using cmnulative exposures 
based m dust-time or fiber-time parameters; and 3) 
categorical variables ()a-no) fur the perfurmanceof 
particular tasks. The tasks that were a priori 1hought 
to involve high exposures were blow-downs and 
~ flock in CWTeDt and past jobs. D.ying 
operations were thought to be high exposure tasks 
but were not· used as a separate variable because 
there were ve.y few dryer operators and all of them 
were included in the analysis as baggers. Use of 
respirators was not included in the analysis because 

. of the incomplete and sporadic pattern of use among 
workers at Claremont Flock. 

CIU't'ffll ,md CMmlilat/w upotllltt atimata: Each 
personal sample for respirablc dust and fibers was 
linked to a job 1i1lc by obicrvation during sampling. 
One or more samples were takDD for each job title. 
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The average (aridunetic mean) of all samples from a 
particular job title was calculated. Noo-dc:teaable 
· samples Wffll assigned the value of half the 
minimmn detectable conc:en1ration and wae 
calculated into the average [Homung and Reed 
1990]. We designated 1his average as the 
...... dative summary measure of exposure fur all 
wodters in 1hat particular job title. All WOOta'S in 
any given job title Wffll asswned 10 have duit same 
exposme dming the time they wae in lhatjob. 

In Cllder 10 compare workers with diffeaent cum:ot 
exposures, we divided the Sludypopulation into three 
groups each fur i10iKUUUo dust and fiben: those 
with jobs with high cunmt exposures, medium 
cumnt exposures. aod low cum:ot exposures. The 
division into high, medimn, and low catego,ieb was 
made using natural break points in the average 
woceubations · 10 a'e8le similar group sizes. 
Workers who had predominantly COIIOP exposures 
wmlplaced in groupslhatreflected their exposure to 
non-cotton flock,as,qxxled oo theirquestiomiaires. 

Cumulative exposure, fur eacb worker, fur all work 
in the flock indusby was c:alculaled by summing 1he 
products of average dust (or fiber) measurement fur 
each job and time (years) spent in eacb job. 
Estimates of exposures in past jobs at Claremont 
F1oc:lc and jobs in olhercompanies wa-e madeusing 
concentratioos measun,d in November 1998. 
Workers with cumulative exposure {yrs-mWJ113 OI' 

yrs-fibers/an") gmda' than the median wa-e . 
compared with workers with cumulative exposures 
below the median. We chose the median cmr the 
meanasthemeasureofcentraltendencybttaiathe 
distnlJutions of cumulative exposures wa-e skewed. 

Exposure to lfledfic 1a61a: The other exposure 
measures thatwa-e used in the analysis are defined. 
here. 

Blqw-dow,g in current iob: The term blow-down 
refers to the cleaning of equipment and work space 
with compessed air. There was wide variation in 
the number of blow-downs n,po,ted by workers. 
Some of these repo,ted blow-downs1efd1edto1he 
cleaning of clothing-ml operation we had not 

characteri7.ed with environmental sampling. 
Thaefure, in order to make the best use of 1he 
information iegmding 1he mimba-s of blow-downs 
conchx:led, we used 1his term as a ..atego,ical 
variable ralher than as a continuous variable. We 
divided workers into three groups: I- wodters who 
did no blow-downs; 2-wodterswho did less than IO 
blow-downs in an average week; and 3 - workers 
who conducted IO Oi' more blow-downs in an 
average week. The first two groups-.: similar in 
their relationships with 1he outaJmes in preliminmy 
analysis and so wm: ex>llapsed into ooe. 

IJlow.downs or bqgging (Ioele in emt iob,t: This 
.......__:,.,,,,~,-~-"le I ~ -e;-_.v---.,1•mR1U ieJH I Sr--•,---. 
in potentially higb-cxpo.u'e tasks in past jobs. It 
was asswned that ooe Oi' bolh of these tasks wen: 
conducled by workers who held these jobs in 1he 
past kettle team leader and opeaatu, malaial 
handler, dryer opeaatu, exlndlli opeaatu, ~ 
1eam leader, cutter operator, bagger, grinder team 
leader, and opeaator. These two111sks, blow-downs 
and bagging flock, wen: combined into Oilt variable 
becma most of those who had clone Oilt task in the 
past had also clone 1he oiher. Many of the workers 
who wm: designated as having bagged flock in the 
past, also bagged flock in the cum:otjob. 

Bqwingllockin cumntiob: Workers whorepo,led 
baggingi10iKUUUD flock in the 12moothspn,ceding . 
the time of the ~-.:designated as bagging 
flock in the current job. This tam was ailaed into 
the analysis as a ~ical (yes-no) variable. 

Working predominantly with cp1tgn: Workers who 
reported having jobs at the Mulbacy fiK:ili1;y (COIIOP 
grinding fiicilit;y) Oi' working primarily in the COIIOP 
grinding operations at the Riva' Road filcilit;y were 
classified as having predominantly COlbJn exposure, 
with a categorical ()a-no) variable in the analysis. 

Outcome Measures 

The health outcomes we IIXlll1lined in. this lllllllysis 
were symptoms aod symptom complexes. The 
prevalences of cough, phlegm, st,o, b.ess of breath, 
wbN:zing, eye, throat, nose symptoms, fever and 



aches were determined. Symptoms were also 
combined into complexes to serve as indicators of 
disease proc: csses, including mucous membrane 
irritation, bronchitis, iult:lstitial hmg disease (IID). 
asduna, and systemic iuflmnmation. Allhougb 
symptoms are not always specific indicators for 
single disease poc csscs, they are a sensitive and 
useful iudicatllr of hmg health. We have used 1hein 
iu 1he absence of objective bealth dala. 

Symptoincomp/Dl!s: Thesympromcomplexes were 
chosen a priori, and 1qx cs cnt1he types of outcomes 
that are expected in workers iu a f1ockiug operation, 
based oo 1he literature and previous investigations: 

Mucousmem/u'qneirritglion fMMJ/: This complex 
is defined as having three or more episodes iu 1he 
last 12 mooths of eye initation or of throat irritation, 
SOidlesS, or tickle. Eye or 1hroet irritation may be 
causc;d by large particles that are ai.bome iu 1he 
enviromnent. These symptoms were exmnined 
because of similar complaints iu anolber flocking 
plant [NIOSH 1998], their polt:i1tial for being 
precursors to Iowa- airway disease, and their 
contnbution to discomfort and absenteeism iu 
workms. 

Bronchitis-like svmptoms: This complex is defined 
as cough and phlegm. · These symplDms were 
reported by srme workers with floclc workers' lung. 
and can accompany ·die chronic inf1ammalory 
changes iu larger airways that were seen oo biopsies 
offloclc wmcers' hmg. Cough is defined as a report 
of usuallyooughing as much as 4-6 times per day for 
4 or more days out of 1he week (ususal cough) or 
cough Oil most days 3 or more consecutive months 
of1he year (dironic cough). Phlegm is defined as 
phlegm twice a day, 4 or more days oflbe week 
(usual phlegm). or phlegm on most days 3 or more 
consecutive mooths of the yea.-( chronic phlegm). 

lI.D-like ,rrnptu,,Q: This COlllplex is defined as 
shortness of breadi (SOB) and cough. These 
symptoms have been.qxxlt:d byworkaswith floclc 
workms' lung. SOB is defined as having no 
musculo-skelelal re8SOll for difliculty walking and 
being troubled by shortness ofbreadi when lnmying 

oo level ground or walking up a slight hill, or having 
to walk slower than people of one's own age on level 
ground because of shortness of math. Cough is 
defined iu 1he smne way as descnl>ed for bronchitis­
like symptoms. 

Asthma-like svmptomr: This complex is defined as 
one's chest SOllilding wheezy or whistling qiost of 
1he time or having an attack of whee:ziug that has 
made one feel short of math. Wheezing implies 
swelling and narrowing of die airways and has been 
.qxxlt:d by wmcas iu floclc plants. 

Systemic symptoms: This compm is defined as 
tbreeormoreepisodesoffi:verorftu-likeacbinessin 
1he last 12 months. These symptoms can be n,lated 
to an iuflammato.y •esjMISe to materials iu 1he 
environment and were repo.lt:d by workms iu flock 
plants. including srme of these with flock workers' 
hmg.-

. Olher health outcomes that were deemed important 
after preliminary exmninatioo of 1he data were also 
exmnined. 

Multivariate Analysi, 

In order to exmnine 1he associatioo of exposure 
measures with bealth outcome measures,· \Wile 
taking into· account 1he potential effects of Olher 
factors such as smoking, - conducled multivariale 
analyses. POCential coofouoders of lhe relationship 
between exposures and 1he heal1h ouroomes were 
smoking (which was expressed both as 
cum:nt/never/former smoker and as a measure of 
pack-years smoked). age, and history of asduna or 
bayfeverthat occurred prior to starting wort iu flock. 
Additionally, we explored 1he interaction between 
smoking and CUl1alt participation in blow-downs. 
This inlt:laction term was not used as a variable in 
1he final multivariate models because of small 
numbers. 

Never smokers were defmecl as those that repo. led 
never having smoked regularly (less than I 00 
cigarettes in entire life). Current smokers were 
defined as those who reported smoking cigarettes at 
the time of the survey. Fonner smokers were those 



1hat repo, led having stopped smoking after a period 
of n,gular smoking. Fonner smokas and never 
smokers were collapsed into 1be same calegOiy after 
preliminmy analysis did not show major diffaence:s 
between them. A worlcerwas considered as having 
a history of asthma or bay fi:ver ifhe or she repo, led 
a doctcr-diagnosis of either, and 1be year of onset 
preceded 1be year of .first work in 1be t1oc:king 
industry. 

Due to 1beoverlap betweeu 1be group that conducted 
bagging in past jobs and 1be group that did bagging 
in the current job, we euleied the variable for 
bagging flodc and blow-downs in past jobs into a 
.ep&1ate model &om 1be one in which we used the 
variable for bagging ftoclc in the cmrentjob. 

Oftbe 164anployeesatClaremontFlockatthetime 
of 1be NIOSH swwy, 133 (81%) volunteered to 
answer1be medic:al questioonain:. Fifty three of the 
day shift workers wore environmen1al sampling 
equipment. Seven of 1be workers sampled did not 
c:omplelc the medic:al questionnaire. 

WORKER CHARACTERISTICS AND 
JOB11TLES. 

Table 1 shows 1be gender, lllCC, smoking, and other 
· characteristics of 1be 133 workers who were 
interviewed. Most of die workers intezviewed were 
male and identified diemselves as being white. 
Workers repo,led that they usually work 40 to 72 
hours in a work-week of4 to 7 days, and 91% bad 
been in. their cmrent job for greater than 6 IDOillbs 
(mean time in current job was 4.1 years). The 
interviewedworkersbadworkedatClaremontFlock 
for an average of 6.2 years (range: 1 month - 26.8 
years) and. bad worked in the flodc industry in 
general for an average of6.4 years (range: 1 montb-
26.8 years). 

Teo workers (7.5%) were engaged in work 
predominantly with cotton grinding or bagging. 

Others worked with COiion at times but primarily 
worked with precision "'lllm& bagging, and dyeing 
of nylon and other llOIHXJlton fibers. Wcxbrs 
repOi led doing jobs with rayon, polyesla-, aramid, 
and aaylic, in addition to nylon and cotton. Among 
those workers who were not · primarily in 
administrativepositions,44%repo,led1hattbeybave 
worked with polyester in 1be last year, 64% with 
rayon, S2% with aaylic:, and 11% with aramid. 

About 55% were engaged in tasks 1hataprioriwere 
1hougbttoinvolvebighcxposun:s(blow-downswith 
COIDpressed air and bagging flock). 8eveoty-1hree 
(55%) workers lep<liled 1hat they conduct bJmiv.. 
~ The munberofblow-downs cooducllld in a 
week varied widely; 14 workers coodnaed more 
than 10 blow-downs in an average week. Thirty 
eigbtof1be73workers(S2%)whocoodncledb1ow­
downs wore a 1espiulllx (single Slnlp disposable, 2-
sb'ap disposable, or balf..filce Cllltridge) while 
conducliug some of die blow-downs. F'tt-11::sting for 
tespitatorusewasnotcommon. Mostoflheworkers 
who conducted blow-downs worked in cutting and 
bagging ateas. Forty three of these workers also 
worked near bJow:downs 1hat they did not ditecdy 
cooduct. Seveuleen o1bers repo, led being c::xposed 
only as a n:suJt of working near blow-downs 
cooducted by other wamrs. Most (4&'60, 80%) 
workers did not wear a respitatut when other 
workers were conducting blow-downs in adjacent 
meas. 

Seveuty-dll'ee workers repOi led 1hat they spent time 
bagging non-cocton floc:k. Of these. 3S (47%) 
repo,led that theywear1espitatutypulecliuo during 
some OI' all of the 1ask.. 

Table 2 shows 1be cmrentjob as repo,led atlhe time 
of lhe interview. Seveut=l penmt of die workers 
interviewed primarily spent their time in office OI' 

administtative 1llsk& 

ENVIRONMENTAL RESULTS 

F'tglllC 1 shows mea respirable dust levels measured 
gravimetrically. The line duough 1be bar indicates 
1be Slandard emir oflhe mean. In cotton-processing 
meas, 1be average of two samples from near 
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grindinglbaggingoperationswasO.SI milligramsper 
cubic meter (mglm')-approximalely five times 1he 
average of two collecled in 1he vicinity of a cotton 
myer (O.l lmglm"). The highest level in 1he non­
cotton areas (0.16 mg/m") was fuund near a dryer 
operation where nylon flock was being dried and 
bagged The average concentralion of nine samples 
from 1he cutting/bagging areas . where nylon, 
polyester, and rayon low wae being processed was 
almost half 1bat of 1he sample from near that dryer. 
Five samples from o1her areas in 1he plant (dyeing, 
shipping, and offices) had an average 1bat was about 
ono-fifth of that same diyer sample. 

Figure 2 )'l'Qvides results of 13 sets of area samples 
in llOIKOltOD areas and shows 1he relationship 
between1hediff.:aeuttypesofmeasuresofexposure. 
The respirable dust measurements did not correlale 
well with 1hetboracic ortlJCal dust measures (r=0.48 
and 0.76 respectively). Average fiber counts wae 
about o.so and 0.40 fibers per culiic centimeter 
(fibers/cm'), for A- and B-rules counts, 1espectively. · 
The A-rules counts correlated well with the 
respirable dust concentrations (r = 0.86) with 
approximately 8.6 fibers/cm' conespooding to I 
mg/m3

• A-and B-.ules counts also correlated well 
with each odler(r• 0.99}-A-rules counts wae 1.3 
times the B-.ules COUD1s. When we examined the 
subset of area measurements from 1he nylon-only 
operations(lOsetsofsamples):1he1horacicandtlJCal 
dust measurements wae nearly double those of 
respirabledust(r•0.79,forbodi). A-rulescountsof 
fibers correlated well with respirable dust with S.O 
fibers/cm' corresponding to 1 mg/m3 (r = 0.89). 

Personal impirable dust levels by job are provided in 
figure 3A. Samples were collected over 
approximately an eight-hour period. Most of 1he 
respirable dust concentrations wae below 0.2 
mg/m3-11 wae IUlder 1.2 mg/m3

• The highest 
coocentrationwasfoundonawelder,andbeamseof 
1he appea.ance of the filter after sampling, it was 
presumed that the measurement reflected 
predominantly welding finnes rather 1han dust 
expos11re. Persooal fiber concentrations (A-rules 
counts) are pmited in figure 38. The only blow­
down which occurred during sampling is DOied in 

figures 3A and B. A-rules counts fur non-couon 
fibers correlated well with B-rules counts (r= 0.99). 

Figure 4 shows real-time dust dala collecled by a 
monitor on a worker who was cleaning a cotton 
dryer rooni. Responses of the monitor during tb.ee 
cleaning operations are depicted. The fust two 
operations are blow-downs of 1he floor and 
equipment, and 1he third is sweeping of the floor of 
a small enclosed pit W1demealh a piece · of 
madlineiy. Thehighestpeaksconespood with times 
1he worlcer was inside plwnes of dust created by bis 
cleaning 1asks. The two flat portions on the graph 
show 1he minimal measurements while the worker 
was outside of1hediyerroom. The portion between 
1he second blow-down and the pit sweeping 
operation shows 1he readings while walking across 
the room to gather his broom and shovel 

Wo.tcm wae observed filling bags at bagging 
stations in CIJtfing and diying areas. Vis.l>Ie plwnes 
were ejecled from 1he bags into 1he faces of the 
workers when they patted the bags ID settle 1he flock 
inside, and also when the 1DpS of filled bags were 
folded prior ID sealing. 

Concerning 1he nature of the ai.bome dust in 1hese 
plants, figure S is a scanning electron microscope 
image from an air sample collected during the 
bagging of nylon flock. The sample included 
particles of flock (the large fibers in this image) and 
a variety of small particles. A subset of the small 
particles were elongated. The elongated particles 
were found to be predominantly shreds of the 
syn1hetic material formed during 1he CIJtfing and 
milling of the flock. The compact particles were 
generally fragments of the various finish 
components. Additionally, samples collecled 
directly out of the cutter during the processing of 
polya;ter, aaylic, and rayon suggesled 1bat the 
tendeocy ID fonn shreds is not UDique to nylon 
(figure 6). The aerosol observed in areas where 
cotton was pioc sse d and bagged consisted mainly 
of a mix of polydisperse cellulose fiagmenls. 



EXPOSURE GROUPS 

Workcrs wae placed into cine groups m:cording1D 
average wnc:eubations of llOll-Wllou respirabledust 
<JI' fibers (A-rules counts). FOl'respirable dust. cine 
groups wae funned as follows: The high dust 
exposwe group (greater than 0.08 mglm') included 
cuaer opaa1ut, kettle opaa1ut, knife grinder, mya­
opaa1ut, dyehouse maintenance worker, and 
plantwide maintenanc:e worker. The medium dust 
exposwe group (greater than 0.02 mg/m' and less 
than 0.08 mglm') included lab worker, extractor 
opaator, dockworker,dyehouseteam leader,QUtting 
area team leader, and bagger. The low dust exposure 
group (less than 0.02 mglm') included office and 
administration staft wtton grinder opaalui, and 
wtton team leader. 

FOi' fiber W11Ca1batioo, 1he groups wae as follows: 
The high exposure group (greater than 0.20 
fiben/an') included bagger, CUiier opaalui, kettle 
opaalui, mya-opaalui, and dyehouse maintenance 
worlter and plantwide maintenanc:e worker. The 
medilDu exposure group (less 1han 0.20 and greater 
1han 0.10 fiben/an') included extractor opaalui, 
dock worker, dyehouse team leader, knife grinder, 
c:utting area team leader, and cotton drya- opaalui. 
The low exposure group (less 1han 0.10 fiben/an') 
included office_ and administration staff; lab worker, 
cotton grinder opaalut and cotton team leader. 

SYMPTOM PffeYALENCE 

Frequencyof sympeansaa:ording1Dsmokingsblbls 
(at 1he time of die inb:rview) is pus nted in table 3. 
Nose, eye.andtbroatsymplOIDSwaenotSlatisti<.:ally 
relatediosmokingbabits. Cumic wugh(cougboo 
most days 3 <JI' more months during 1he )all') WIS 

highlywm:latedwithsmokingstatus. SmokingW1S 
also related tli shol1ness of breath (SOB) when 
walking up a slight bill. SOB wmpared 1D those of 
own age WIS much less prevalent than SOB with 
walking up a slight hill Occasiona] wt,ov ing 
without the pc s cnce of a wld was essociated with· 
smoking Slatus. Wheezing most of 1he time and 
wheezing with attacks of shor1ness of breath -
less prevalent, and had a weaker relationship with 

smoking status. Fever and ache did not have a clear 
ielatiooship with smoking in 1his group. 

SYMPTOM COMPLEXES 

Table4showsthefiequencyofsymptomwmplcxes 
m:cording1Dexposurecaleg0iy. Thistablesbouklbe . 
read down thewllDunfure.:b symptom wmplex1D 
wmpare low <JI' no exposwe groups with higher 
exposure groups. Results of multivariate analysis, 
where all the exposure measures and other variables 
are 1aken into acwunt, an, shown in statisfically 
significant cases. 

We also pese.rt 1he smoking 8latus of WOiters in 
each exposure calegOly. For exposure 1D htgging 
flock in the cmrent job, d!en,_ was a statistically 
significant difreaence wi1h exposed workers being 
more likely 1D be cmrent smokas (table 4). 

MucousmembrqneirritgtignfMMD: Therewas · 
. ......:...:-•1y "gnificant . • • betw 8 ~ SI IS91N%rafl0D._ICCD 

doing blow-downs cir bagging in past jobs and 
this symptom wmplc:x in 1he multivariale 
analysis. This symptom wmplc:x was also 
associated wi1h cmrent bagging cxposwes, in a 
sepaate model (table 4). 

Bronchids-like lr/WPf9ml: These symptoms 
were associated wilhc:oodnmng blow-downs<JI' 

bagging floc:k in past jobs in multivariale 
analysis (table 4). In 1he model wi1h bagging 
flock . in 1he cimmt job, 1he association . 
approached but did not reach BIBI iSMR) 
significanc:e. 

a Q-like mn,,to,,u: Shortness of hrealh anc1 
cough - associated wi1h c:oodoc:ting blow­
downs (JI' bagging flock in past jobs in 
multivariate analysis (table 4). 

,fstl,ma-like ampto,,q: Wheezing most of 1he 
time <JI' wi1h attaclcs of SOB was slroogly 
associated wi1h wnducting -blow-downs (JI' 

bagging. flock in past jobs in multivariate 
analyses(table4). The•ssociationwilhbagging 
flock in 1he cmrentjob IIJll*oadied but did not 

' 



achieve statistical significance in a separate 
model. 

Systemic symptoms: This complex was 
associated with blow-downs or bagging flock in 
past jobs in the multivariate model {table 4). 
There was also an associatioo between 1his 
complex and bagging flock in the cum:nt job. 

This evaluation at Claremont Flock extends the 
exposure characlllri7.at in the U.S. flocking 
industry that was begun in the HHE at Rhode Island . 
[NIOSH 1998]. The evaluation at the Rhode Island 
plant found that flock cutting and application n:sults 
in a respirable dust whic:h is highly inflammatory in 
rat lungs and probably incites inflammation in the 
bwnan lung as well · The dust from flocking 
operations bas been found 1D contain shreds of fiber 
{tow), most likely formed dming the cutting pmcess 
[NIOSH 1998, Bmthart ct al. 1999] and then 
liberated when the flock is milled, dried, --i, 
bagged, and poured. 

In the exposure c:baraclerizatioo at Clamnont Flock, 
we used ·gravimetric dust measurements 1D indicate 
all particles within difreaerlt size QdegOt ies 
{respirablc, 1horacic, and IOlal). Fiber counts were 
added as a pefuteutial measure of the elongated 
particles. The results of gravimetric rapirable dust 
measurements correlated well with the fiber counts 
when compared side-by-side in various areas of the 
plant. Additionally, whenweexaminedrelationsbips 
with oull:omeS, one measure was not more tightly 
associated with symptoms than the olba-. Fiber 
counting is more difficult and is subject 111 high 
counterwriabili1y. Because of this, and die fact that 
gravimetric analysis measmes all particles, 

. gravimelricmeasuremerltseerns the better choice for 
cbaracterizing exposures. Widl reference to the 
appropriate size.selective criteria for gravimetric 
measurements, we cmmot draw a cooclusion on the 
suitability of 1horacic dust measurements given the 
poor correlation between respirable and 1horacic 
measurements and the limited sampling at these 

plants. The wide availability of respirable dust 
samplers, and the cum:nt understanding of flock 
WO!kers' lung, indicate that respirable dust sampling 
is a good choice for 1his industry. 

Microscopy indicated that the particulate at the 
Clamnont Flock plants was qualilatively similar to 
that found at the Rhode Island plant. Specifically, 
die operations in the Clamnont plants geneiated 
respirable aerosol consisting of fiber and finish 
particles. The quantity of airborne dust at the 
Clamnont facilities was lower. The average area 
respirable dust level found in the cutting areas of the 
Rhode island plant was 020 mglm', wlule that at 
similar areas at the Clamnont facilities was about 
0.07 mwm'. Nonelheless, there was a worker with 

· HD at one plant, and that worbr's occupational 
bisloly indicates that be perfuimed tasks associated 
with potential for elevated dust levels, namely blow­
downs. Flll1hermore, in animal {rat) studies, an 
inflammatoiy ,esponse was seen when size.selecled 
dust from a Claremont bag house OD a nylon cutting 
range was instilled into animal tracbeas [Personal 
communication, Dale Porler, Health Effects 
Laboratory Division, NIOSH]. This response was 
generally similar to the higtiJy inflammatoiy 
reactions seen in identical experiments using 
ai.borne dust in the Rhode Island study [Porter ct al. 
1999]. 

At Claremont Flock we also discovered that 
po~, aaylic, and rayon tow, like nylon tow, 
showed the potential for forming shreds when cut. 
These shreds can be h"ber'aled from the flock in the 
screening and millingprocessandresultin respirable 
dust. It is not clear wbelher 1hese fibers behave 
similarly to nylon in causing inflammation in 
animals or hwnans. 

The investigation at the Rbodelsland plant identified 
cases of IlD with imique biopsy characteristics. 
This condition was named flock workers' lung [Kern 
ct al. 1998]. In that study, other WO!kers were found 
to have WOik-related respiratory and systemic 
symptoms that ,ep scnie.l either pre-clinical 
interstitial lung disease or other respiratory illness 
[NIOSH 1998]. In this study, we chose to explore 
symptoms that are commoo in IlD such as SOB and 



cough. We also examined phlegm, wheel.e, mucous 
membrane irritation, fever,andaches. Wewantedto 
identify symptom complexes, in addition 1o flock 
workers' lung, that may be associated with 
exposures in this setting. 

Mucousmembraneirritation(eyeorduoatirrilatioo) 
was associated with c:ooducting blow-downs cr 
bagging flock in past jobs as -u IS bagging flock in 
cum:ntjob. These e:xposures gene.ale clouds of dust 
that result in the irritation of the eyes and tbroals of 
thewoibrs. . 

Bronchitis-likesymptoms(cougbandphlegm)wa-e 
associated with cooduding blow-downs (Jr bagging 
flock in past jobs. The dust geneum::d during these 
activitiesc:an cause irritation and inflammation of the 
mucous manbranes ofboth small and large airways 
and results these symplDms. 

SOB and cough (the IlD-like symptoms) wa-e also 
statistically associated with conducting blow-downs 
cr bagging flock in past jobs. This makes sense 
because high exposurai in the past could result in 
ongoing inflammation leadingto these symptoms. 

We examined a restrictively defined set of asthma­
like sympvms ~mostofthetimeorwith 
attacks ofSOB.-and found it in 22 pa sous. Most of 
these workers (15122) had their first episode after 
they began worlc in the flocking industry but many 
(11/22) did not have a doctor's diagnosis of asduna, 

This suggests that workers - developing wmc­
relared asthma-like symptoms but wae not seeking 
care (Jr wae not idallified by 8 doclor IS being 
asthmatic. These symptoms - associated with 
blow-downs and bagging flock in past jobs IS _II as 
with pack-years of cigarette smoking. 

Systemic symptoms of fever cr aches occmred in 18 
workers (14%) and wa-e highly associated with 
c:onducting blow-downscrbaggingflcd in past jobs 
IS -0 IS bagging flock in the cum:ntjob. fever 
and aches have been repo, led at otber plants by 
workers with flock workers' hmg. Although some 
mis-cJassificat of viral influenza cr other 
infectious diseases may have occmred, the. strong 
relatioosbip with the exposure histoly suggests that 
the workers who - experiencing unusual and 
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frequent fevas cr aches wa-e manifesting an 
inflammaloty reaction 1D exposures at work. 

Smoking was found 1D be associated with asdnna­
like symptoms in this population. The lilerature 
suppor1s the associatim of smoking with airway 
inflammation, obstruction (asthma, chronic 
brond.itis),cougb,phlegm production, wheeze, SOB 
(anphysema), and ina-eased susceplll>ility to 
respilatury tract infections. 

In the Rhode Island slildy, high exposure tasks and 
.hours worked wa-e predictors for respilatury and 
systemic symptoms. This suggested that recum:nt 
high exposures, with little time for 1be lung 1D clear 
the inhaled dust in between exposures, may be 1be 
important fiK:tor for 1be development of 1be 
symptoms [NIOSH 1998]. In this slUdy at 
Claremont Flock, - cxamimd pm1icipation in 
blow-downs and bagging in current and past jobs, 
dust and fiber exposure in 1be currmt job, and 
cumulative cxposmes for all wmc done in 1be flock 
industry. 

Based Oil observation and this analysis, blow-downs 
in past jobs and bagging (m a.uin& grinding and 
d.ying areas) lepl SE rt: 1be gaeatesl poteotia) for 
ha7.ardous exposures 1D dust in these plants. This is 
ooosisteot with 1be findings in 1be Rhode Island 
slUdy in which coodnc:ting blow-downs was found to 
be associated with beal1h outcomes [NIOSH 1998]. 
We saw no significant association of symptoms with 
current participation in blow-downs. This is 
probablyexplainedby1hesmaUnumbasofworbrs 
in this group. We did not diaracbize exposures for 
byslanders near blow-downs, for WOlbrs using 
blow-downs 1D clean clolhing, cr for WOlbrs who 
did ,-eping. but these activities probably .. !J ii 
opportunities for high exposures. 

Awnge dust cr fiber exposures in 1be cuna.t job 
wa-e notfound 1D be an iodiciirorof sy1up1w1 slBlus. 
This lack of relatioosbip c:an be due 1D ICYCl'8I 
reasom, 1be most likely being that 1Wllbrs in jobs 
with high exposwai (as measured c:unmtly) are 1be 
WOlbrs who c:an tolaale these exposures and are 
1haebe the 'healthy woibrs.' Olhers who wae 
less tole.ant or became iD may have already left high 
exposure jobs. Loogitudinal mxnes 10 elucidate 11re 
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relationship between current exposures and chronic, 
sub-chronic and acute health outcomes are needed. 

Cumulative exposure dming all years spent by a 
· worker in the flock induslJy was not associated with 
symptoms. This is similar 10 the finding at the 
Rhode Island plant-d!at tenure in the plant was not 
associated with symptoms [NIOSH 1998). If an 
association between symptoms and cumulative 
exposure existed, it is possible 1hat such a 
relationship was obscured by the small nwnbers of 
workers in 1his study and the limited exposure 
assessment we conducled. It is also possible that 
workers with symptoms bad left the WOJkplace and 
were not part of the analysis which would make 1his 
association difficult 10 detect. 

We also examined the relationship between working 
·predominantlywithcottonoperationsandsymptoms. 
We did not find a statistically significant association, 
but this may be due 10 the small nwnbers of workers 
who work mostly with cotton (10/133). Our 
sampling revealed 1hat dust levels are relatively high 
in cotton operations, especially in grinding areas. 
Most of Ibis dust is composed of cellulose particles; 
the inflammatory polmtial of this dust, which is 
likely 10 be different ftom that of dust geoeiated in 
nylon and other fiber operations, was not explored in 
1his study. 

ClaremontFlockappeared10haveamuchlowerrate 
of cases of iutetstitial lung disease 1han the Rhode 
Island plant However, a comparison between case 
rates at the two facilities is not valid because the 
detailed case-finding and clinical work-up of 
symptomatic workers pen<>1med at Rhode Island 
was not done in the present investigation. 

Respirable dust levels measured in 1his plant were 
below the Occupational Safety and Health 
Administration(OSHA)Pennissil>leExposureLimit 
(PFL) of S mglm' for particulate not otherwise 
regulated (PNOR) and the American Conference of 
Govenunental lnduslrial Hygienisls (ACGill) 
Threshold Limit Value ('JLV) of 3 mglm' for 
particulate not otherwise classified {PNOC) [CFR 
1999, ACGIH 1999). However, these are not 
appropriate standards for the non-coUoo dust which 
has inflamrnatoiy polmtial. The occurrence of a 
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case of flock workers' hmg at Claremont Flock, the 
association between symptoms and exposure 10 
blow-downs or bagging flock, and the inflammatory 
nature of this dust in animal experiments suppOltthe 
need for further lowering of exposures in 1his plant 

We conclude the following ftom 1his investigation: 

• The same types of particles identified at the 
Rhode Island plant were also pres mt in air 
samples collected at Claremont Flock. 

• Blow-down cleaning with compressed air and 
bagging flock were associated with symptoms. 
These tasks, as well as sweeping, should be 
targeted for control. Decreasing exposures 
should lead 10 decreased symptoms and 
complaints. 

• Gravimetric respirable dust measurement 
appears to · be a suitable method for 
characterizing concentrations in 1his setting. 

• Respirator use was sporadic, and many workers 
bad not been fit-tested. 

• Smoking was associated with symptoms. 

We recommend the following forlhis workplace: 

1. Reduce dust exposures with engineering 
controls. 

• Eliminate the use of blow-downs 
(compicsscd air) and sweeping flock as 
means of cleaning. 

• Provide adequate local exhaust ventilation 
for bagging and c:hying operations. 

2. Until engineering controls are in place, 6mit 
the use of blow-downs and use personal 
respiratory protection to control dust 
exposures. 

• Institute a filnnal 1espi.ato.y proCection 
program in accordance with OSHA 
regulations (29 CFR 1910.134). 



• Desigllllte bagging, sweeping. and blow­
downs as 1espiratoi-n:quired tasks. 

• ~ 1hal: a NIOSlkertified approval 
class N95 dust n:spirator be wom when 
bagging 

• Require 1hal: a full-facepiece, powered air­
purifying 1espindm (PAPR) equipped with 
a high efficiency particulale air (HEPA) 
filrerbewom when perfcnningbJow.downs 
lll' sweeping tloc:k. 

3. Expand the mual medical examination to 
Include a means forldentifyiag-rtcenwltb 
frequent fever, aches, or respintory 
symptomsndtacough,shortnallofbreath, 
wlaeeziDg, or phlegm production. Worllen 
with any of these symptoms lhoald receive a 
medical -enlnation and an opportimity to 
reduce dost aposnres by placement ont of 
lalgb aposnre Joh&. 

4. Periodic:aily · Inform worken abont work­
.nlaled disease observed among flock 
wortcen and llow to reduce or control tlaeir 
risk ilf disease. 

5. Implement a II04lllOking policy at the plant 
INIOSH 1991). If llllowed at all, HJoking at 
the plant should lie I tsb iefed to designated, 
separately-ventilated smoking rooms. 
Wolken should lie enconnged to stop 
HJoking altogetller through an employff­
spomored HJoking cessation program and 
edncatiou campaign. · 
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Table I: Worker characteristics Claremont Flock Corporation, 1998 

Characteristics 

Males 

Non-white 

Age in years- mean (min.- max.) 

Smoking S1atus: 

Namber(%) 
pl33 

116(87%) 

14 (10%) 

37 (20-67) 

Cum:nt smokers 48 (36 %)(avg. pack years• 21) 

Former smokers 36 (27 %)(avg. pai:k years"' 24) 

Never1mokas 49 (37%) 

Day Shift 94 (71 %) 

Blow-downsinwueutjob*t 73 (SS%) 

Bagging non-c:oC1Dn t1oc:k in wrrmt job • 73 (SS %) 

Wodtpec.lminantlywilhcottonfmlhelasl 12months) 10 (8%) 

• These groups smn S7 oflhe same worlters. 
t Fourteeu of1bese wodcas conduct 10 cir more blow-downs in an average week. 
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Tobie 2: Cum:nt job title of workers who participated in medical survey, Claremont Flock Corporation, 1998 

Job Title Number ofworilen (%) 
•=133 

Plantwide material handler o• 
Knife grinder 2 (2%) 

Dyehouse maintenance 2 (2%) 

Cotton area team leader 4 (3%) 

Dyehouse team leader 4 (3%) 

Dryer operator 4 (3%) 

Extractor opeu1tor S (4%) 

Cotton grinder ope.Billi 6 (5%) 

Dock worker 6 (5%) 

Dyehouse kettle ope.Billi 6 (5%) 

Labworlter 8 (6%) 

O!Uing area bagger 9 (7%) 

O!Uing area t&:am leader 14 (II%) 

Plant mainrenance 14 (II%) 

Office and administration 23 (17%) 

Cutter ope.Billi 26 (20%) 

• F.nvironmental sampling data wa-e obtained on 1hese worltc:rs 
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Table 3: Prevalence of symploms in all workers according to smoking status, Claranllllt Flock, 1998 

Sympmm N-be,-(%) Smokia& Sla1lls 
-m 

0,rrmta•48 F-•••36 Nenra•49 

3 cr!IIIR episodes in 1be last 12 - . 
moalbs: 

Nosdlltds 12 (9%) 4 (8%) 3 (8%) S(JO%) 

'JbnJat initllioo 3S(26%) 11 {23%) 12(33%) 12(2S%) 

~initllioo 21 (16%) 10(21 %) 4(11 %) 7(14%) 

Sinus symplllllS 39(29%) 17(3S%) . 10(28%) 12(2S%) 

Hayfc¥a- 18(14%) S(ll %) S(l4%) 1(16%) 

Mucous memlnoe irrilalim 48(36%) 18(31%) 14(39%) 16(33%) 

Cnniccougb 22(17%) 11{23%) 6(17%) S(IO") 

Usual pblogm 2A(II%) 9(19%) 9(2S%) 6(12%) 

Cnnicpldcgm 27(20%) 10(21 %) 6(17%) II (22%) 

Bn111Chilis-likn.1'1111"11os 19(14%) 7(JS%) 7(19%) S(JO%) 

SOB cm lliglltllill (and m Giber 

- -dillicult walking) 25(19%) 12(2S%) 7(19%) 6(12%) 

SOB awn agc (and m Giber 

- -dillicultwalking) 3 (2%) 2 (4%) 0 I (2%) 

JID.lib ll)bijJIIIOS II {8%) 6(13 %) I (3%) 4 (8%) 

Wboc:zlc lpSI lillln colds 25(19%) IS(31 %) 8(22%) 2 (4%) 

Wboc:zlc-aflbe time 2 (2%) I (2%) 0 I <2") 

Wboc:zlc wilh SOB 21 (16%) 10(21 %) 6(17%) S(JO") 

.Asllmla.m..: 8.)liiijill ii IS 22(17%) II {23%) 6(17%) S(IO") 

3 cir more episodes in 1be last 12 
lllOlllbs: 

l'c>a" • (6%) 4 (8%). 3 (8") I (2%) 

Adlos 16(12%) 6(13%) S(I4%) S(IO%) . 
s.,,,i.micS.)lnijAIMNIS 11(14%) 7(1S%) S(l4%) 6{12%) 



Table 4: Pmalence of llllOldn& lllilus and symplDIII complexes In each exposure catego,y 

~ I .......... .,.,,. ............. 1(%) 

Carrell! ........ MMI+ ·-IIHllre ILIMllre Alll,11..Ulre Systemic 
. 

RDII dowwlllarratjab++ 119 No 44(37") 42(35") 1'(13%) 9(1%) 20(17%) 16(13%) 

14 Yes 4(29%) 6(43%) 4(29%) 2(14%) 2(14%) 2(14%) 

....... lloekllcarnatjoll 60 No 14(23%) 15 (25%) 5(1%) 4(7%) 7(12%) 4(7%) 

. 7.1 Yes 34(47%) 33(45")• 14(19%) 7(10%) 15(21%) 14(19%)' 

.......................... 11pu1jom 64 No 22(34%) 17 (27") 2(3%) I (2%) 5(1%) 3 (5%) 

69 Yes 2'(38") 31 (45")"• 17 (25")"• 10(14%)'• 17(25%)" 15{22%)" 

Raplnble dlllt 111 camatjoll 33 Low 9(27%) 7 (21%) 3(9%) 0 5 (15") 3(9%) 

46 Medium 19(41%) 11(39%) 7 (15") 5 (11%) 9(20%) 5 (11%) 

54 Hip 20(37") 23(43%) 9(17%) 6 (11%) 1(15") 10(19%) 

Flllen la canatjoll 41 Law II (27%) 10(24%) 3(7%) 0 7 (17%) 4(10%) 

33 Medium 14(42%) 15 (45") 7 (21%) 7(21%) 7 (21%) 5 (15") 

59 Hl&h 23(39%) 23(39%) 9(15") 4(7%) a (14%) 9 (15") 

Cina•a.. reophble dlllt (yn ,...,.., 67 below median 27(40%) 24(36%) 7(10%) 5(7%) 12(11%) 9(13%) 

66 lbovemodian 21 (32%) 24(36%) 12(11%) 6(9%) 10(15") 9(14%) 

Clmlllltlvelber~ 67 bdowmodian 2'(39%) 24(36%) 5(7%) 4(6%) 10(15") 9(13%) 

66 ...... median 22(33%) 24(36%) 14 (21%) 7(11%) 12(11%) 9(14%) ~·-ta-jab 123 No 42(34%) 46(37") 17(14%) II (9%) 19(15") 16 (13%) . 

10 Yeo 6(60%) 2(20%) 2(20%) 0 3 (30%) 2(20%) 

+ MMI min n lnllMm: aaaft.a• lrritlllinn ..+iirfr. ii. dr:flni!id. • ... eye 
++,...1o1oar-...........,.ln•fflllF....t. 
................. o.os .. a.moc1o1c ..................... ~ofllllllkin& .... pn,,,.dslil111!111naar~.~ln-job,beginglloc:kincmnntjob,cumntjobdu!t ...... ,u110,11, 
....,.....(utarlboi).....,...nl-lo("ldoi1illaidy_ln_job~ 
••.,........ • ._.., 0.05 ba. modol (IOCCIUiill blfflDldna-. ~ ofllllllldna,.., p,H.<ismc ISlhmaar~. blow-clowns in cum:n1Job, blow-downs arbeging in pastjol,s, c:umn1job du!t '""""'illi6N., cumullllvo(tbtarllber).....,... nlapo,,n topn,damfnnly-ln cum:nljob). 
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Figure4 
Real-Time Personal Dust Measurements 
during Cleaning of Cotton Dryer Room 
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Figure 5 
Scanning Electron Miaoscope Image of Air Sample 

Collected near Nylon Flock Bagging Operation 

Figure6 
Scanning Electron Microscope Images of Cut Fiber Ends 
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CLAREMONT RDHETA 98-0212 

la. lnterviewa"'s Initials: 

lb. Today's Dale: 
__ , __ /19_ 

Mlllllb/Day/Y-

lc. Plant Localion: 

2a. (Last name) 

2d. (Slreet) 

2e. (City) 

2b: ( Home Pbooe) 

2i. (Dal,, of Birth) 

~- (Social SecurityNumbec) 

2k. (Sex) 

21. (Race) 

2b. (F"ll"SI name) 

2£ (Stale) 

_ __,I 

2c. (Ml) 

1 
2 
3 
4 

2g. (Zip Code) 

I I 
<Mlllllh> CDaY> cv-> 

Male 2 Female 

White or Cax:asian 
Afiican..American or Black 
Asian. 

I«4Dinm(MA) 
Riw:c Road (NH) 
Main Street (NH) 
Mulbmy(NH) 

I 

I 
2 
3 
4 
s 
6 

American Indian or Alaskan Native 
Name Hawaiian or Odxr Pacific Islander 
Odler(specify:,__ _____ _ 
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CLAREMONT RDHETA 98-0212 

B. CHEST SYMPTOMS 
I om now KOlng to &r/cyou -quations, ~ UOlll:,our du;rt. Pfl!lae muwer Yo• No. Q':,o,, .re it """"6 UOIII 
whether your CIUWO' ir Yo or No,,,,_ a,g, No. 

OOUGH 
3a. Do you usually have a cough? This mcludes a cough wilb 

first smoke or on first going out-of-doors, but does not mclude 
clearing of throat. 

g-•No", dip to (!,mtion 4a (PHLEGM). 
g-·ra·. oslcthefollowingq, miom: 

3b. 

3c. 

3d. 

Do you usually cough • much • 410 6 times a day, 
filr 4 er mon: days out of the week? 
Do you usually cough like Ibis Clll most days filr 
3 er mon: ccnso .live lllOlllbs during die year? 
In what yea- did you first notice Ibis cough? 

PfflfGM 
4a. Do yoll usually llring up phlegm from yollr chest? This mcludes 

phlegm wilh. first llllolce, Clll first going out-of-doors, me! 
swallowed phlegm; but does not COIDII phlegm from die nose. 

Sa. 

g-•No", dip lo (!,mtion Sa (JYHEEBNG). 
g-·Yo", oslcthefollowingq, rrirm: 

4b. 

4c. 

4d. 

Do you usually Ing up phlegm like Ibis. much 
• twice a day, 4 er mon: days out die week? 

Do you llring up phlegm like Ibis Clll most days fer 
3 er mon: c:cosecutiw lllOlllbs during die year? 

In what yea- did you first notice Ibis phlegm? 

Does yoir chest IOUlld wheezy er whistling occasionally 
llplrt from colds? 

If •No•, dip lo Q,,olion 6a. 
q•Yo_", IISlthefollowingquation: 

Page2 

. I Yes 2 No 

I Yes 2 No 

I Yes 2 No 

19 __ 

ssss Dm't mow 

TT77 NIA 

I Yes 2 No 

3N/A 

3N/A 

I Yes 2 No 3 NIA 

I Yes 2 No 3 NIA 

19 __ 

ssss Dm'tmow 

TT77 NIA 

J Yes 2 No 



CLAREMONT 

15h. . In what year did you s1art wheezing like Ibis? 
I 

I 

6a. Does your chest sound wheezy ... whistling most of die time? 

If "No", skip to Q,,estion 7a (A.7TACKS OF WHEEONG). 
lf"Yes", ask 1he fullowiog question: 

6b. In what year did you slart wheezing like Ibis? 

AITNP Qf WJWZINQ 

7L 

Ba. 

Have you bad Ill aaadc of wheezing 1bal Im made you feel 
mt ofbrealh? 

ff"No", skip to_Q,,estion 8a (BRF.4.THLE$NESS). 
"Ya" ask the 

7b. In what year did you first haw: 111 llllack of 
wheezing with sbor1ness ofbrealh? 

7c. ~ you ew:r required medicine ... b-.t fir 

Do you haw: my nem; muscle, bone poblans ... heart 1rouble 
1bal makes walking diftimlt fir you? 

ff "Ya", ask/or description ci" df/liclllty: 

RDHETA 98-0212 

19 __ 

5555 Don'tknow 

'T111 NIA 

1 Yes 2 

19 __ 

555S Don'tknow 

'T111 NIA 

I Yes 2 No 

19 __ 

5555 Don'tknow 

'T111 NIA 

I Yes 2 No 

1 Yes 2 

lb .. __________________ ..;._ _____ _ 

9a. Are you 1roubled by sborlness ofbrealh when hunying en level 
grouod er walking up a slight biD? 

ff "No", ""'1 to S«:tion Q,,estion /Oa. 
ff "Ya", a,k the fol/tMing qll&ftion: 

Page3 

1 Yes 2 

No 

3 NIA 

No 

No 
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CLAREMONT 

9b. 

IOa. Do you have ID walk slowerlhan people of your own 
age CJD die liwel because of sbor1nes., aflnalh? 

Jf""No-, MV' ta&ct/pn C (SYSl7!:MIC SYMPTOMS'). 
If "Ya•, ark d,e fol/owingquation: 

IOb. In what :,ar did you fint DOlice 1his sborlness 

ofbrealh? 

C S)'STEMIC SYMPl'QMS 

FEVER 
I IL In !be last 12 months, have you bad 3 « mere episodes 

affi,\'a'l 

ACHF,S 

q•No-, M¥1 to (,!uation 12a (,fCHES) 
If "Yo-. ark d,efollowing q,,atiom: 

1 lb. In wbat:,ar did you first IIDlice fiMrs like this? 

I le. Wbm do you usually get 1heso episodes of ma'l 

12L In !be last 12 moDlbs, have you had 3 ar mcre episodes of 
flu.like amines.,« emes 111-:,our body? 

Jf""No-, M¥1 ,oSection D (JRRlTANTSYMPTOMS'). 
q·ro·, arkd,efol/owingq,,atlom: 

• 

RDHETA 98-0212 

19 __ 

sm Don'tmow -

TTrl NIA 

1 Yes 2 No 

19 __ 

ssss Don'tlmow 

TTrl NIA 

1 Yes 2 No 

19 __ 

ssss Don'tlmow 

TTrl NIA 

1 Usually CJD wad.days 
2 Usually CJD days off wait 
3 No IIIJlicrablc pdlrm 

4 Don'tlmow 
s NIA 

1 Yes - 2 No 

L"-2b.-'--Jn-wbat.c__:,ar_did_·_you--fint-n,-l!Ci-ic-e edies--·-this?_·--------'-'7,::.._t~~~-=, ... ~ 
Pagc4 



CLAREMONT 
)2c. When do you usually get lhese arhcs? 

D. IRRrrANTSYMPl'QMS 

~ 
13a. In the last 12 months, have you bad 3 or more nosebleeds? 

If MNo·. skip to Qllestian Ua (11{ROA1). 
IfMYaM. arkthefollowingq,,estiom: 

13b. In what year did you first notice lhese nosebleeds? 

13c. When do you usually have 1bese nosebleeds? 

]HR.OAT 
14a. In the last 12 mMllp have you bad 3 or more episodes 

of 1hroat inilaliou, MWCS.S, er ticlcJe'1 

Jf"No", skip to Qllestian /Sa (EYES). 
q MY a': ark the following q,,estiom: 

14b. In what yem-did you first noticelhroat 

inilalions like Ibis? 

14c. When do you usually have Ibis 1hroat inilalion? 

RDHETA 98-0212 

1 Usually on workdays 
2 Usually on days ofrworlc 
3 No noticeable pallrm 

4 Don'tknow 
S NIA 

1 Yes 2 No 

19 __ 

ssss Don't know 

Tr11 NIA 

1 Usually on workdays 
2 Usually oo days off work 

3 No noticeable pa11rm 

4 Don'tknow 
S NIA 

1 Yes 2 

19 __ 

ssss Don't know 

Tr11 NIA 

1 Usually on wod<days 

No 

2 Usually on days off work 
3 No noticeable pattern 

4 Don'tknow 

'--------~--------------~S~ NI~-- __ 
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Em 
1Sa. In 1be last 12 monlhs. haw you bad 3 m' IIIIR episodes 

filtllJ§. 

- of eye iuilalion? 

1Sb. In what year did you first notice these episodes 

of eye iuilaliuu? 

1Sc. Wbm do you usually have 11m eye inillltion? 

16a. In Jhe last 12 mondp haw you bad 3 er men episodes or 
sinus 1iJilness, chinagc, er sinus pain? 

q•No",.d*1to&ctionE(PASTILUfESSES). 
(f"'To", ad: the following q,,otiom: 

16b. In what year did you first notice these 

sinus sympmms? 

16c. When do these sinus sympttm• usually occur? 

E. PASf Ulffl'S'i'l'S 
PNEUMONIA 

17L. Haw, you ewr bem 1IDld by ,doclllr lhatyou bad pieumonia? 

q•No·. 6li/, lo Question 18a (ASIHMA). 
q•Yo", ad:thefollowingquotions: 
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1 Yes 2 

19 __ 

ssss Don'tknow 

T177 NIA 

1 Usually m wmdays 

No 

2 Usually m days off"work 
3 No noliceable paarm 
4 Dm'tknow 
S NIA 

1 Yes 2 No 

19 __ 

ssss Don'tknow 

T177 NIA 

1 Usually m wodcdays 
2 Usually m days off work 
3 No IIIJlioeable paarm 
4 Dm'tknow 
s NIA 

1 Yes 2 No 

• 



CLAREMONT 
17b. In what year did you last haw pneumonia? 

17c:. How many cpi1odcs of pneumonia have you had 

in 1he last year? 

AS1HMA 

18a. Has a cloctor ew,,-101d you 1bat you have aslbma? 

.ff"No•. ,kip to QMation 19a (11,fY FEYER). 
q·Ya". oslcthefollowing~: 

18b. 

18c. 

lid. 

At what age were you first told 
1bat you had IISlbma? 

Do you ltill have IISlhma? 

.ff •ya•, ,kip to QMation 19a (11,fY FEYER) • 

. .ff •No, talc": 

At what age did it stop? 

HAYFEYER 

19a. Has a cloctor ew,,-1Dld you 1bat you have hay tb¥a1 

q·No", ,kip to Qu '!8tion 20a (CHEST~­
q•ya•, askthefollowing~: 

19b. At what age were you first 1Dld you 
bad hay fiMr'l 

19c:. Do you ltill have symplmls of hay tb¥a1 
Jf•Ya". ,klpto QMation 20a (CHEST~­
Jf•No. • O.fk the following q,,ation: 

19d. At what age did you stop having hay fiMI" symplmls? 
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19 __ 

ssss Don't know 

7777 NIA 

isodes __ ep 

00 NIA 

1 Yes 2 No 

99 -- NIA 
(Age in years) 

1 Yes 2 No 3 NIA 

99 NIA 

1 Yes 2 No 

-- 99 NIAj 
(Age in years) I 

I 
I 

1 Yes 2 No 3 NIA. I 
I 

I 
-- 99 

NI~, 
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gjEST 11.LNESS 
Haw: you ever had any of lhe following chest illnesses or OXNtilions'I 

If-Yo·, y.r llfOtlt ncaq hod: 

. 20a. Bronchitis? I Yes 2 No 20b. 19 __ 
. 
ssss Don'tlmow 

TT11 NIA 
21L Pleurisy? I Yes 2 No 21b. 19 __ 

ms Don'tbaw 

TT11 NIA 
22a. Tuben:ulosis (113)? I Yes 2 No 22b. 19 __ 

ssss Don'tbaw 

TT11 NIA 
23a. Heart problems? I Yes - 2 No 23b. 19 __ 

ssss Don'tbaw 

T1T1 NIA 
23c. q•ya,. ask: What heart problems do you haw? 

2Aa. Cliest il!jmy? I Yes 2 No 24b. 19 __ 

ssss Don'tbaw 

TT11 NIA 
24c. Jf •Yo. • _. What chest iqjmy hlM you h!icl'1 

Ii'. OCCUfAJJONALJPmlBX 

1- - ping *1 al:,o,, fW$lloM llbout:,o,,rammt}ob 

gJRRENTJQB 

2SL What is your currmt depmlnail? 

26L What is your currmtjob 1idc? 

27L What lhift do you usually wak? • . Day b Night C Ralllle 
lhills 

28a. Haw many bums doyuu usuallywulc in. week? -- Houn.lW'edr: 

29a. Haw many dilYs do you usually wmc in a week 7 Days/Weck 

Pagel 
I 
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BLQWOOWNS 

30a. During III average week, how many blowdowns 
do you c:onducl or dim:dy help c:oncb:t? 

I/HZ.OH, d:lp to Q,,e.ttion Jla. 
If a ,,,,,,,J,er 18 giwm, a,k the following q,,ati(Jm: 

30b. Doyou-amaskc111espi.atmwbeo 
VRl!djng a blowdow.n? 

q•Na•, d:lp to Q,,e.ttion J/a. 
Q""Yo", fllkthefol/owingqwslion: 

30c. Do you_. a mask: 

30d. Wbic:h 1Jpe of mask or ,espi.alui 
do you wmr? (See Diagram) 

30e. Were you fit teskd fir1bis iespi.alm 
beftre mm il? 

Nf:ARBLOWQOWNS 

3 lL In an ava,ige week, how lll8D)' bluwOOitDS happen 
near your Win lle8 that you don't dim:dy cmd11c:r~ 

J/'7.lro", d:lp to Q,te#lt1II J2a (BAGGING FLOCK). 
If a n,an/,e- II giwm, a,k the following q, &m~ 

Jib. Doyou_.amaskor,espinilui wbeodiese 
blowdowns ae oa:w,iui(l 

/f"No~ d:lp to Qllatian 6 (BAGGING FLOCK). 
Q""Yo, • a,k the following qw:,tio,&r: 

- -- __ #ofblowdowns 

lYes 

1 
2 
3 
4 

01 
02 

03 
04 

05 
06 
a, 
odJa" 
08 

1 Yes 

2No 3 NIA 

duriag all blowdowns? 
during most blowdowns? 
during IOllle blowdowns? 
NIA 

single strap 
2--.ap 
balf filce piece 
full filce piece 
PAPR 
sa3A 

NIA 

2 No 3 NIA 

- - - #ofblowdo\WIS 

lYes 2~N/A 

'-------------------~~---~-----------. 
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CLAREMONT RDHETA 98-0212 
----·- .- ------------------------

3 Id. Which type of mask ar aesphaloi 
do you wear? (See Diagnun) 

. BAOOINQFLQCK 

32a. In Jbe last 12 P"!'lb:I aw ym irpmt 111Y lime 
begging flock (Dot CDllm flock)? 

g•No•. Mjp lo QI stitr, 33a (BAGGING COTTON). 
lf"Yes", ilSk Ibo mllowmg cprslions: 

32b. In m awnge lbift, bow mmy boun do 

ym apend bagging tlodc? 

32c. Do you-a mask m aesphaloi while 
ym an, begging tlodc? 

lf"No-. Mi/>*' @-lion J3a (BAfJG]NG COTTON) 
g•Yo, • bkthefellowi,c~: 

32d. Wbm do ym-lbo mask araesphaloi? 

Page 10 

1 cbing an lJlowdowns 
2 cbing mostblowdowns 
3 cbing llJIDC blawdollus 
4 NIA 

01 linglcllnp 
02 2-map 

03 lla!Cfilce piece 

04 filll filce piece 

OS PAPR 
06 SCBA 
'11 Olbcl' 
08 NIA 

1 Yes 2No 3NIA 

I Yes 2No 

__ bounlnalhift 

99 NIA 

lYes 

1 
2 
3 
4: 

. 2No 

cblng an bagging 
cblng most bagging 
dmilg llJIDC hegging 
NIA 

3NIA 

• 



CLAREMONT 

32t: Wae you fittabld firlhis 1aphlllm 
befire inal ii? 

BAQGING COi iON 

33a In 1he last 12 mmths haw you spmt my time bagging COiion? 

Q'"No•, -V, to Q,,ation J4a (AU MA.'IERW.S). 
q•ra·, ad: the following (Jlldions: 

33b. In an awnge shift, how many hours do you 
apend t.ggiog COiion? 

33c. Doyouwearamaskcriespulllm while 
you m, bagging COiion? 

Jf•No•, -V, to Quation J4a (AU MA.'IERW.S) 
If •ya, H ad: the fo/lowlng quations: 

33d. Whmdoyouwearlbemaskcr1espila1m? 

33e. Which~ of mask cr1espua1m do 

you wear? (See Diagram) 

33£ . Were you fit lesled fir 1his ie,piJalm 

befire inal ii? 
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01 
02 

03 
04 

OS 
06 
07 

singlelllllp 
2-cap 
balf filce piece 
fill1 filce piece 
PAPR 
SCBA 

Ober. ______ _ 

00 NIA 

1 Yes 2No 

1 Yes 

__ hours hi a shift 

99 NIA 

lYes 2No 

1 cbing all bagging 
2 during most bagging 
3 cbing some bagging 

4 NIA 

01 single lllllp 

02 2-cap 
03 balf lilce piece 
04 fill1 filce piece 
OS PAPR 
06 SCBA 
07 
Ober 
08 NIA 

. 1 Yes 2No 

3 NIA 

2No 

3N/A 

3NIA 
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AlJ. MAJERIALS 

34a. Have you llllliced lhat any lllllaials al wade caise you 
lo have chest symplDmS u:h • cough, phlegm, wl--t ·og, 
llllac:b of wt.eeziug. er lhortness oflrealh? 

34b. Mala'ia)·_ ------- 34c. Sympltm 

I Yes 2No 

34d. Mala'ial _______ 34e. SyiiijAum ________ _ 

34£ Mala'ial _______ 34g.Sympltm ________ _ 

34h. Malaial 34i. SyuqAwi 

In the past 12 months llllve :,ou -,.ked an die nage, modale, dye..._ ar hagging lllatioa wllll die IJllowlng aa1atalr. 

EVERY MONTH ~'111ANEVERYMONl'H in NEVER 
mb•lllllmlbs b•lllllmlbs inb•Ulllmlbs 

3Sa. NYLON I 2 3 

35b. RAYON I 

35c. POLYESl'.Ek I 

35d. <XYl"TON I 

3.SC. ARAMII) I 

35£ ACRYLIC I 

· G. QGARE'fDi SMOKING 

Mn, I-14 /lkelo lllll~lllto,d.-~. 

36a. Haw you CYlr llOObd dgatelb RgUlarly? Please 
1111)' -Yd' if you haw IIOObd 100·.Jgatelb er men 
in your edire Jim. (100 dgatelb-5 pacts) 

If'"Na, • alp IO Section H (WORK HISJ'ORY): 
If''To", ad:thejiJl/tMfngq, mims: 

· 36b. How old wae you when you int llll1led 
mriing dgatelb RgUlarly? 

36c. On-aae. firb entire lane lbatyou IIDObd, 
bow many dpelb did you IIDCJbpcrday? 
(20 cigmelb- I pa) 

· Page 12 

2 3 

2 j 

2 3 

2 3 

2 3 

I Yes 2 . No 

99 NIA 
(.Agein,-s) 

999 NIA 
(#Ciplday) 

• 
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-------·-----'-------------------~------
36d. Do you now smoke cigareUcs (as of I month ,goY, 

lf"Ya, "•k/pto$ectionH. (WORK HISTORY) 
If No ask: 

36e. If you have skipped smoking cigaretles 
___ com Ide how old were when 

Page 13 

!Yes 2No 3 NIA 

99N/A 
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