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srr2CT8 OF TREZ TRELLATICON OF ASBESTOS DUST

UPOF TES LUNGS OF ASBEISTOS WORETES
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The puthors wish to express their sincere tharn¥s to ell those who

sifed ir reking tkhis study possible, especizlly the officisls end expleyees

of the 2sbes<os cozpanies who cooperated to the fullest extex
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facility for sesuring cetas., Also to Dr, Pancoast ol the University of ?ei:syl-
venie for his interest anéd veluasble advice in irnterpreting Z-rey filems and to
Dr. ¥. V. Heriwetner, United Stetes Pudblic Eeazltih Service, Surgeen in Charge

of “he Uniied S<eies Bureusu of Mines Cooperative Clinic in Picher, Oklahoze,
whoss interpretztion of all the X-ray films listed in this report is followed.
4lso to Dr. ¥. Atper Smitk, a2nd Dr

. Eennetk Iynck of Charleston, S.C. for in-

sermetion end edvice, particularly es to the pethology of z2sbestosis;® to

Dr. W. V. ¥ild of Ckarlesiox, E.C.; to Dr.‘Josepb E. Wyett of Xewark, N.J.,

and Dr. E, E. Pellows of Rew York, for essisting

+o Dr Pewd 0. Snmoke of lencester, Pa.; to Dr.

'

in interpreting X-razy filres;

R. E. Stevenson of Damville

Quedbec, Cenade; to Dr. L. U. Gerdrer end ¥r. Denald E. Cum=ings of Saranec

Ieboratory, wht bave undertaken the study ol

the p=thological elfects of the

innaletion of asbestos dust through enimel experimentetion, witk the &ld of

e grant from the Hetropolitar Life Insurance lozpeny.

e risbestosis Bodies in Bputunm ané luang, Kenne

Smitn, ¥.D., Cherlesion, S5.C., Journal of Azer
August 30, 1930, Vol. 95, No. 9, pp. 659-661.
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Iz 2922¢ <he Betropolitan Lise Insurance Cespeasny wes eppreacked by

<¥&S representing the asbes<ps industiry in toe United Stg<es wit: the reouest

tk2i & bygienic stuly be made of thet industry. Toe officiels Tepresenting

tbese firos were desireus of ascer: veinins 42 &sbestos dust was &n occuzetisna

=228 in their estzy iszments end, if so, whet wes the nzture o2 tnig Bazars

1258 what shouls be done to prevent or contrel <t

L About this time severel articles ned eéppeared in Englisr melipel

-

bing & neu:aconiosis dus to0 asbestos dusi. Waile in ons or
& .

1*70 dvoliateld instances the occurrence of ttis type of Prneunocoriosis hag been

1deserided in American Journels, the industry itsels appeared to de guite up-

—— g ety B

{informed ef the existence of &ny such occupaiiones tiseass.

i
o The bazard of silica dust with speciel releresnce to the lungs hos

1+0n% been eppreciated and & greati dezl of studv &nd research hes been applied

0 the silica dust prodlen, Primerily in the Detel zining industry, 4p Grezs

» 0 g

Britian, the Unitee States, the‘Britieh Dominions, as well 2s in

raoh
-
el

other couniries.

28 nature of tne effects of silica dust expressed in the term "silicesis™, witn

the resulvsnt ex»raordinany p*edisposi.ion o pulzcnary .abarculosis, is weld

.;'-_"_ .

mown These erreﬁts have beern esso*ia»ed with the inkaleti

i02 of dust contzine

. {ing free silzca in varying emounts. The effects upon the Pulconary tissue of

-

huStﬁ EOntaiﬁ ag combined silica - ai‘ice.es < are st M 2 feffiie'field:fcr.!"" %E?
¢nves';gaeion, but evidence is aocuruleting that certein of these dustis Produce fgﬁ
{ e -

ho’ogica* results Quite distinct from true silicpsie.
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Zhe naze a2sdestosis bas been applied
esbestog dust end it will be so used in 4xd

Yo

¢l comperce is & hydratel pegnesium silicete

is one 0f the four verietiss o?f tkhe pinerzl

pseurs in searms.

five vesars to become estedlisked. This rate

Ratond b

PN

2

or febriceted in Worth Anerice, 4he clear-cus

w2ile ferrous iron and nickel are present ir szall guentities, This commerziel

variety of asbestcs most commonly ensountieresd

o tke pneunosonicsis caused by
report. Ckezmiczlly, the esbestos

L
consisting primarily of

It should be borne in miné tkhat silicosis (exé presuzedly asbesiosis)

develops very slowly, fakxing from five to fifteen erné even tweniy or ¢wenty-

of pregress is influenced painly

by the dosage of silicz wdick the lungs receive and this doszge, in turn, de-
pencs tpon ihree veriebles: the amount of silice In the dust, the guantity
:of dust in the &ir, and ths extent of ezposure.- Individual idiosynsrasy
::isht.be included as a fourth veriedle; owever, 1litile is kmowvm of the varia-
tions in susceptidility in these exposed to dust.

There Goes not a2ppesr 40 be present, in pleces where asbestos is mined

clinical picture wrich is s0 un-

esczpable ip cozmunities with a true silicosis bezarcd, suck &5 berd rock

of too recent-origin for the typical elfects

c .
.. e PRI SN

zernilest, but this theory would not apply to

o 3 - -~
Tebricating zlants. .

fhe Incustriz) Eealth Service Et the

zini:g cormmuzities. I{ might be thougkt that soze of the asbestos plants zre

¢l B silicete dust to0 dbeconme

the oléer zines or <o 2l of 4he

Xetropolitan Life Insurense
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czany unéertook the followi#; iﬁvestigation éuring the period fromz Octoder,
$28 to Janusry, 1931, Ihis investigation included:
A, 4L stuldy ol cust conditions in esbestos cines, wills, &nd
fabrica;ing piants. -
37 Preysicel exzzinetions of esbestos workers, including I-rey
'fiizs.

C. &4 stuly of dust exheust sysitems designed 1o elirinatle asbestos

dust.

Asbesios Tadriceting plents located slong the Atlantlc Sezboard were
{mcluéed in ihis stuéy end ere desigrated in the report ms plants A, B, C, D,

-

gné ©. Asbestos mcines and zills 4n the Province of Quedec ere designated as

7, G, E, apéd I.

The Canedisn poriicn of the investigetion wes conducted jeintly witk
.

R

‘tie Indusiriasl Eygiene Division of the Departmezt of Public EBealih ol the

Hegiczl Scrnool of EeGill University. The resulis will Dbe summerized in &

.

report wkich will follow the present one deeling with the investigation dn

tne United States.
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DUST STUZIZS

szperetus and Lethods of Sezzling:

-
-

mpinger (1) and the eleciric precipitetor (2) were used for
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proximity to the worksen. Botn of <hese forss of apparatus ere edspied for

cxis work, &5 they ere trensportadble, easily set up and adjusted for the teking

s g S g tewnm @ ewen s ot

=f +he £ir sazples 2t ths proper level, en? sre exiremely efficient.

PCXTY

The icpinger collects the cust by espirsiing the air end then im-
pinging 3t oxto & flat suriace coversd by & liguid in 2 container. The liguid

.

wsed wes éistillied weter, conteining 50 percent zlcohol %o prevent the solution

of sore of the dusts, particulaerly any silice whick might de present, Tke

izpinger was ectuated by &n electriceliy ériven rotary pusp endé the rate of

zir sazpled was ceasured ty means of & resistance type of flow meter with ax

sy

imelined manomater for measuring the pressure &ifference., ZXach semple repre-

sents the eust coilected from & volume of 100 cubic feet of Bir.

KTy )

-

The elestric precipitetor is designed upon the Cottrell precipitator

L e WS ey

grin:iple wzed for recovering cusis and fuxes comzmercially., This principle
deperds on electrifying +ke dust perticles Ty meking thex pass through &an

elestroste<ic Field end tous causing then O se<tle out upor & sheet of cellu-

isid. The electros‘a‘ic fielé is set up by means ¢f & trancformer operzting

-rom the lign.ing ‘ines on 120 volis, alternating currexnt. r is drewn tr ough
. '-....3..,. . - .

tke apparatus by means of & spall rotary ’a run by & motor, tne guant ty being|

_—-.m‘u-nl.-l.!nl. PRTON TART o L R T

(1) *Cozparetive Testis of :n=~*umen.s Tor Detercining Atmospheric Dusts”,
Sublic Eealtr Bulletir Xo. 144, Treesury Deperiment, Weshingtez, D.C.

-

12)"Detercinetion of Suspensolds bv Alterﬁa {mg-Current Precipitators", Prilip
Srinker ené Robe=t E. Thozson, Journel of Induscriel Bygiene, Vel. VII, No. 6,
June, 1%23. :
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exsured by meazns of &2 flow meter.

-

Secples of dust brushed fro= beams and PiPelines near 4he celling 2lso

ere sesured for chexmical anelysis, Al sezples were sbipped 4o the Indusiriel

yeiene Ledboratory of the Eetropoliten and the dust counts mece acecording to the

g | | ()

Feihods accepied by the T.S. Buresu cf Mines and the U.S. Publice Eealth Service.

Fervicles in size up to 360 microms 4a the greatest diamster were counteld,

Chexical anelyses were mede for toizl (Zree and coxdbined) silica accord~

rog 0 the Bocerzted siendard meithod of Efllebrangd, (3)

Ferceniage rragusnsy of Pariticle Size:

R A XIS L™

In the first plant studied (A) only perticles 10 microns ang under *n

-2¢ wers counted. It has been deconstiraied repeztedly that no silica particles

xceeling 10 microns - 2 micron eguals one-millionth rart ol & meter or one-

. Juousandtk part of & rmillimeter - in greatest diameter, enter the lung tissue,

nd for this reesor tne larger particles usually are not considerec when deter-
ining dust{ counts. Ieter, as it appe2red from some of the putlished ar: iecles(4)

{Znglish) thet ssbesios perticles mush lzrger in size were found in lurg tissue,

£t was decided to count 211 perticles and meke differential counts of all those

0 microns and under.
Both sazples collected by the impinger ené the eleciric precipitetor

pere count ed Hi:rophoto *aphs of these dust part 1'1es were Iurikher enlarged by

-~

being'p*cje ted upon & screen by means of & lantern s;ide p*oje*to » the eularse*

pwiese. -(--,‘., N .- - . -~ cae . - .. - -
=

-

per‘icles being peasured with 2 ruler, Knowinb the en»ire enlargsment (by e.c.,ua1

£

40

‘1) "Cozparative Tests of Instruments for Detercining Atmospheric Dusts", Pudblic
ncalth Bulletin No. 144, Treasury Department, Washingion, D.C.

3) "Tne Aralysis of 5111ea ¢ and Cardenete Rocks", W.F, BEilledbrand, Bulletir £22
i, 5. Geological Survey, Waskington, D.C.

(4) "Pulconary Asbestoslis”, W. E. Cooke, Britis: ledicel Journal, Decezber 3,
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-ezsurexzent), 1t was eesy to calculate the original particle size.(5) Ey the

use of Ezzen's (6) logorithmic prodebility peper, the logariinzs of the

-
-

function t¢ be peasured - in tkhis case microns - are plotted as ordinetes
sgainst the péobability ¢l otcurrence as edbstigsee. Since tke line is
streight, exterpolaticr and interpolatios of any desired region isrfacilitatei.
The analyses are réported in total §art§c1es per cubic Zoot and slso
‘y, the ceorresponding weight of the dust iz milligrams, There is rc indicetsl
reietionskhip beiween the dust counts and the correspozdiné weigkts., Coz-
sequently, the weigkis are not included ir the <tebuletions i tiis report.
Tedls No. 1 shows by plants and by devariments the dust counts in
—illion particles per cudbic foot of air. The planis included ere sll in the
inited S<tetes &nd &re mainly of a textile nature, t will Dbe noted thet <ths
counts iz plent £ are of perticles 10 zicrons end under, while in the.other

blents 211 the perticles were counted. Kevertbeless, direct comparison is

;vcssible, &s in no sexple teXen were the number of particles 10 zmicrons and

der less then 54 percent of the whole, which makes it evident also that
ir, regard 46 dust conirol we &re concerned only with the smellier sizes.

It is elso imporiant io note thet whereas the dust in the prepearetion

oox is practicelly éll due to asbestos, the contrary is the case in the

ther depariments.
" . © In the ceréing, spinning ent weaving rooms asbestos is ebout 25 per

ent. of the peteriel used. On special jobs the percentage of esbestos DEY De

-
-

)

ks) Green, E, A4 Pnotomisrograpoic Method for the Deiermination of Particle

Bize of Paint and Rubber Pigmentis™, Journal Franklin Institute, 1821, 162, €37,
(6) Wnipple, G.C. - Vital Stetisties, John Filey & Sens, K.Y., 1825, p. 451,
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igher,

< general the fipure guoted is Epproxicetely correct, the ciner

terigl consisting principally ol cotton. In <he insuleiing Gepartments of

-
-
-

estos is put s Per ce *otel maierie] useg.

-
poir N

of tz¢

-

In the pelded brave lining ang clutez divisiop o7 piant

b D, asdesips

<s sbout 25 ber cexnt., of the totel meteriel,

Thae ectusl eéxposure to esdestos dust, iherefore, -is considerably less

“han is indicetes in the Qust counts in Tadle I,
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CORDITIONS In TEZ PLAINTS

: The rrocesses in these plants wmsre versy e‘*’la- to cotion milis 4m

i

geaerel. For illustration, the precess ir <he preperetion room or Plant B 4

Setelled et lezgth:

- Lsbestos 4s receivéd in degs amg .hese &re exptied upon tne floor

anl tke azedestes is skboveled into Pug zills ang run for ebout five cinvtes

|
é in order %to crush &nd opern the Lfibdres. Froz there the asbestos 1s shoveleg é
i ¢
f} into trucks and whaeleg ever to hoppe's with either horizont val or versicel é
! »
Z !!openers, similer to those used in the textile rpills, ATter Passing through X
E =€ Opener, the materizl is éiscb#rged into trucks, Wasts Banulfecturing g

; zeteriel is Pirst rux through & garnet maekine and Cischarged inte trucks %

g ¥x2ich &re wheeled over to the openers and the materigl is fed into 4nmess in &

H . 4
'? the seme pannmer as the new materiel. The mzie; rial, after being discharged g
f froz the opener is put onto 2 vidrating or shaking sc}aen where the long 5

2

: Titres are picked °fI by a suction hood and dlown into & bip <o be used agein ':

P

in textiles. The short Zibres falling through the screes aré either 8018 eg
suckh or used ir pa¥ing an asbgstos cement,

- The cotton is receivegd in bales, openez %, and also run through
i veres al opene*s It is d‘scharged into t*u** : The filled trucks frop the

g vertical amg herizontel Openers conteining either the asbestos r<bre the

-cct.cn or. tbe was.e mate*ial &re t*ansvor.ed t0 sezarats s»c-age blns. bs . -

MACREL SRR WAAAM i it Y A ) L 20 i bbb aiieng

...
‘ :

nee-ed .hese mat erials are veighed and duzped onto the floor in Proportion <o

et fare o mmem

the z*xanre desired and the resulting mixed materiels are then peesed throuzn

1.
;

I aaer
.

T

e
|
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& Tixing picker. As tkio mixture is discharzed fron <ne Picker, it is sprayed

=ith 2 1igkt zinerel ¢1l. The material is then passed onto & mechenical oon-
T70 oZ these mixizg pick-
ers tischerge orto thils conveyor systenm, wiile & third machine is eguippred witkr
& suction device which conveys the meterizl %o &2 'sterage tin ix the card room.
Tze object o the two sysiems is to fesili<ate the bandling of two gredes of

czterial 2t {he sede time, This third zackize is no< eguipped with am oil

o

spray. The object ¢f the oil sprey is primerily <o entrep the sz2ll esbestos
Tibres end hold thex endesheld in the cotioz Zibre throughout the processes o?
cardlzg, spimning, end weaving., Incideztelly, it is apparent thet it elss

dizinisses tbe amount of cdust. The meteriel is saturzied with adout & per

I R T T T R I LT

AT

sent. of oil at ihis point, Pul by the time it reaches the looms the 0il hes

dizinished to less than 1 per cent.

sre o Arm, o il

¥oile zinerel oil was used in the prepzration rooz of Tiant C, it

s s .

eTrarently wes not as efficacious as in plent B. In plant 2 oil was not usegd,

ner was there any atiempt a2t buxmidification or eny sysiem of dusi exhaustins

Cariing meckbines were fed by bend. In plani A there wes & bumidifying, wventil-

etling and heating systex, while ir Plent B netural buzidity sufficed for the

.

Process.  In plent E the carding mackines were eguipped witk & dust exhaust

srstexz, dbut it was not efficiently used, Iz plert C carding wes done ir two

T L L

L

bulldings, one cf whick wes equipped with ex'z2ir conditioning sysies, nd in

syt

ootk bulldings fhe machines bad exhzust eguipzest.

Two plants, B and C, had artificiel humidity instellations in their

TRy

spinnieg roomes., In the former the temperature was 76°F., relative buzidity

.
.

4'E per cent.

o
S

One plant, C, bad & runidificetion system in the twisting departime

. .
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the

ip the weaving rooz 07 plazt A.

As*de sro= plent Z, waic
+ 4¢he &us< neterd Was net €X

> v

.nd C. 7o dust coumts

s pemissi‘ole standerd foT

viic Sealtd service,*’ nemely

wic 2o0%. EHOREVET, we BTe ot jus..;":.eo.

« & pilder eigeass, clizically,

is+ counts 18 tigher. Assbestosis is pav

=8 the experieace 80 ¢ar Goes nov warrant

cgnderd of duasinesns,

DUST CONTROL

» vies unnecessarily cus
cessive excert ip the pTEP
ere intersstiang 400, W
gilice sous gduet,

10 million PET

+pen silicosis, <ke

tmologl ce.l.y giffer

relpsive puzidity wes 76 per cent.

. s e
Ve e

e relative ruzicity of

+y, it would appess

eraiion rooz=s ol plac=ts

nen considered in ¢ne 1ligkt of

esteplisted by the United States

sicies (10 micrens end under) Per

in &ssucing +hat becezuse esbestosis

+wresholé oI Pt rzissible

t from silicosis,

:i

en atiecpt to define &2 erbitrery

Yerious measures, such &5 oiling,

]
.

nded to Tedude tne cust. Kevertheless,

(l’

reielddy successful.

o

‘ustiness ir. .‘nese clents, Zinel rel;a.nce

lm{l&éﬂnmunm- At B BT

.xhax..st eq'.z.p.aer.t. in 'ple.n‘.: c in one

: _ In bpa..e of soDe o‘bvious

o:pa.ra.:.ve :b.su cout-

— — . oo

l‘.e:"e..ion-a wald ;ro‘ba’bly ’ne YL pe* ce.....

ERES

;—i§~ nis 48 gquite satisfacto—y.

"*'4 ¢ install suck equipeen

humidifice.‘.:ion,

It a’ sop 48 apparent thet,

department ar experime
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5 reduced +ne dust

14 4s neither prac‘.‘.cabl

¢+ as will x::alce 4he aiT ertirely dust

and 16651 exteusts,

it was evident thetl they were only

if 44 18 expec.e" to con.rcl

must rest upen propeTly oconsiructed

=4el ins <zllation

‘s eonipman., on the basis ol

Uoo.

vy 5O »eT cent. and witk further

e;fe.\..ve. '.Fo* a‘l pra.o.ice.l pu*poaes,

e nor econonically o.es..ra.‘b’.e

eree, even 1T this

wgeeltk 07 Torkers it
%s. 187, U.5. Pudblic Fealth Service, ¥

Dusty Tredes (Gran.
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¢ po5sitle:. The porzzl) defensive mechanisn of tiae boiy

<t

ekes cere of & Zair
cunt cf alzospheric pellution. It is when the boly is exposel to &n excess-

z zsount o2 gust over & long pericd of time thet txis.iefense peckenism

ae application ol exhaust ecuipzent to teztile zzciinery involves
msideradle difficultly, especlally where. tkhe constructiorn of the plant is suck
=t 1t 1s not possidle to 23ply down dralt suctiorn to the looms.

It 18 desiradle tc instell exbaust epparetus ir any plant on an experi-

ntel deasis Pirst, aznid then check iis efficiency br 2ust counts. Tris practice

*1 result In sevizng the needless expenditure of zuck zonsy.

PHYSICAL EXAUINATIONS

I{ wes soon obvious tkhet the diegnosis of esbestosis must resi mainly
Z-rey Lilps of the chest. As in the ear-y.stages ¢Z silicosis, the symptoms
thé zsbestos worzers were usually indefinite and incoznclusive. The follow-
= tebles are baéed on pbysical examination, togetzer with X-ray films of 126
rsons actuelly working irn asbestos plants in the TUnitei Stetes. ¥XNo lanedian
sui:s are included bere. These cases were seiected more or less at-randam
ou zuong those having more thaﬁ three°years'of em;lcyzentrin the industiry.
s lnterpretaticns of these films &ll are besed on the readings of one corpe-

¢ roenigenologist, but they have deen studied ¥ severzl oithers experienced
. & »

i, 19

tnis field.

The diflerences of opinion were of & rminer nature, and there

- - . - e -
- - . -
e s "

s general agreedent &s <

- - -e - - - . c— - - e

o interpretetion. The Ziims were read conservaiively,
e TAe w1 g 1T 4 . -' : ’

: Z-rey Zinfings took into account the prysical exazirnztion and the age of
o - , .
= dndividual, &and only those were classed &s positive ebout which there was

.
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s mejor disagreezexnt., All concermed were guided by thelr experience in sili-

ssls and other types of pneumoconiosis, hence the films classed as negative )

:r zcbestosls were further subdivided Izto "doudtful™ and "negative". Ozly

— et ot e

ime cen tell wketrer the individuals classed 25 coubiful are progressing

.owert & defipite asdbestosis. Part 1cula' atiention was focuesel on the presence

oLt

- r gbsence of indicaticns of tudercul osis axng, in $nis respect, 2ll the re-

-

lewers of these filme were in &ccord, Witk the unhepry experience of silicosis

'z ming, it was felt tk2t & great cdeal of care shoulé bs devoted {o ascerieinizg,

SreT-mrswer

£ possidble, whether or not asbestosls predisposes to tubdberculious 1n;ecilon.

Teble II exnibits the diegnostic clessificetion ¢f tzese 128 :

(A B R A XTRLI0N 2 ey 411 AT A ) U i enid o

ndividuals, with their sycpioms ezt specific occupations. TFTive of these per-

1o=S were not physicelly exemined. .

Tre cases of esbestosis are dividel into two clesses, Tirst stege

mé second stage. The Tirst stzge embraces those wnd show by X-rey examimetion

(5 .':“ ("l

igZinite lung péthology sufficient ir extezt to warrant a dicgnosis of pnsumo-

stew me s.es

oniosis,'bu‘ who beve no, definite symptoms. The second stage cases exhiblt )

i o

sore extensive lung pethology and elso del ni e syoptoms. . '

.

fif

A1) these individuals® were actively engaged in factory work, and

<«

vzs not precticedle to meke any cistinciion between them on the basis of

.

v

¥
.

o*zing abi ity or disadility.

-); Hed any ind ividuels been found wbo exhibited extensive pulmonery

F A AL NS T

ano-vemen~ and ma*ked pbyszcal dlsability or to.al cisabiIi y, -they would have Ao m e 1

_-~ s .
.....

see: classifled 2s third’ stage but no such were aound

e r

fE

% 3

9d o ¥
PR

‘ome esbestos worker (2nd degree stage) retired of his own accord and because of
224 s2ge ten yeers praviens ts this study, but is gtill aetive adbout hie parden.

.
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-+ wil) be seen froxz Teble II that of a totel of 126 Z-rey exazina-
=5 Zour were cizgnoeseld as second degree esbestosis; sixty-tb{ee as first
<ririy-nine &s doudiful; and twernty as negailve.

Tedle II elso shows tbat 6nly eight individusls cut of sixiy-four
= positive asdestosis were entirely free of sycpioms, while ten out of
riy-seven with coudtiul and seven out ol twenty witk negative dizgnoses were
¢ ol sF=ptoms.
Tyspncea ani cougk were the syopioms most complalped of, dut ncne
~nese ceses extibited the urgent or evident type of "shert wind® seen iz
e gilicosis. Severzl ol those classed &s negative steted that tkey were
s-t-winded" end were so recorded, Dbut too muck exphasis should not be placed

‘hege sisitenmenic of surjecitive sycptoms. Teble III shows the occurreance of

onotz and cough.* S .

TARBLE III
Positive Doubtiul Negetive
Dyspnoes " 40 16 8 )
Cougk 39 20 10
Kot examined - 3 2 ¢
. Totel €7 39 20

mne incidence of tuberculosis (bBesed upon X-rey films) as reveesled

cable IV 45 boik interesting and izportant.

: R TABIE IV
- . A s
L Positive  Doubiful  Fegative TR
oo s : ) e o - e V, . .. . . .. . ] -‘.-.: I . . ‘. "\—3
‘ Tuberculosis (healed) L v : bl ) ) . ey
“T-evgwerculosis (ective) T T T T dee o) 1 : A

Totel Examined = . S 67 - 1- 20

*

- Tedies III o XI, inclusive, the division into positive, doudbtful, and ;
ecative refers to tbe cases 80 clessified in Tatle II. ' '
=<g case was Ciegnosed &s prodbedbly ective on the I-rey findings.
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During t:e Frogress of the stuly, physicisns 7RO were Practicing 4n

e commuzmities *2ere 2stestes workers lived were

o)

uestioned, eng svated thes

L 3
iney €id net fimg gy unususl amount of tuderculesie 820ng these workers. The

onirast be<weer tkis stete of effairs eng thet feune in cozrunities wi4n g

linesis kezard, ig noteworthy,

The followinz tebles classify resuits ol exzzinations by occupation

ol indusfry end ty years of expesure. It is top pe Tezexbered, however, 4ues

o, ]

~2se indivigusts &re clessifieggd ceording to tne depars

(2]
[
3]
(3,
[y
e}
sf

T8 Working et the tire ol examination or ¥oere they had 5pent most of their

Z&. lMeny hag cuenged 2ros one cdepartment <o anotier ang frem one pleant ip

other gduring <heir years of erployment in the asbestos ingustry, Since

2F the azcuzts of ‘dust collectes a2t the time o7 tzis survey in the various

rartzents are Enown, thers is no wey of ¥nowing tre &verege amount of dust

tze atmosprere irzeled by these Pecple over the Jears of their ¢Zployment,

~sequeztly, it is npo< Possidle to correlate indivicnal ceses with gefinite

Rats o2 dust exposure,

k

TABLZ V

By Depertments
-&

. Positive Doudtmn Xegetive

¥eevigp _ a2
Cerding
Spinning
"~ F¥erping
Spoaling_ L - . o
.*I‘ruc}:ing - . - --'.-. * N
Loon fixing : :
Packing - .
¥inding ..
Pleker . - | '
Twisting .
Other
" Totel examineg

&

Mo

.t

S
1
3
2
5
;o.

o]
o]
b
2
o
4
o]
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TABIE =

Chest Findings

-
r

Positive Doudbi i Xegetive
Pzysicel signs o chest trouble oS3 ges oo
o poysicel signs 3l - 28 i3
KXet exexmined 3 2 0
Total €7 39 20

¥nat significaxnce, 17 any, can be etieched to the presence of
oestos corns™ on the bands of werkers eppears deoudtful, as indicated in

e XI:

TARIE X1
Positive Doubthd " Kegative
Lsbestos corns 12 7 2
Yot exaxinped . 3 b4 0

Zack roenigenologist who reviewed’th; Z-rey Tilus celled sttention
\thg fect thet these Filss indicated & very unusuel incidense o2 enlargement
ébe heart. It is prodable thet this is a cerpensetery enlargesent ;ue to
adéitional work but upon the heart in erforts to pu=p blood through the

rosed lungs. In.the Tirst silicosis studies, publiskhed in thie country

-927,%*** Dr. 8.3. Ckilds of Denver, who interpreted the X-ray plates of

S ®The keart in rirers' consusption (silicosis) casts & larger
cshzdow than necrmal &nd in the early steges is prodatly ceused bty its
increased musculature, The sbadow of the heart rexains larger then normel
in %the second and &lsc iz the third stage.”

*At leest six ¢l these showed no evidence associzied with asbesicsis.

*Iwvo ol these not essoclated with usuzl signs Tou=d with asdestosis.

*Six of these not essocioted with usuzl signs of zsbestosis,

* "Uiners' Consumption”, U.S. Public Heelth Service Bulletin #8353, Jenuary,
1217.
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t iz peeeitle thet not suflicient aztiention has dbeen

fects of tke Tneuzocconicses upon the heert, : -

In the effort to itkrow any possible light on the releticnstis
tween &sbestosis ané Dulmonary tubdberculosis, an exelysis of ceeth clairs
2 tct;l'a:d persenent disability cleims wes mede in regard to those co=panies
rying Group i:;ura:ce eni where the figures were svailable,

There were 2099 lives involved for & tctzl exposure of 7019 1iZe
=rc, Tze dewth tlellds ere so small in number that reliadle conclusicns can
T be erriveld &t from eny subdivision of the figures., The same is irue of
= sickness claims under healtid insureance. .The nuczder of tlaims for respir-
2Ty €issases 1s high in two of the plents studied but low for the others,
sed upon the Metropolitan experience of 1927. Eowever, during ?he letter
r%.of 1828 and the first part of 1829 there was ax epidexmic of influenza.

The recorés of cne estsblishment (plant B) showed that six of
_Tt¥-six deeth cleims énd eigkt of te$ perpanent and total disadility cleims
-e listed as due to pulbonery tubercuiosis.- This eppeared <o be an inordinzte
unmt Ef tube:cu;osis.trom this piant. Héwever, maxy ¢ the ezployees were
:roe; end elso tubsrculosis cleims are generzlly Xxigh in this secticn of the

otry. Realizing the.difriculty in diagnosing preumoconiosis end the tendency

T Teei . I i ‘e
(I L

sonfuse 3% with tuberculosis, these claims were studled individuelly, -The.

- . . . - - e « . .- - . .. .
S 3L Tl T2 Tyl WG LT Se e U ma R e - - -

aicia:s"who bad treated the individuals were izterviewed, and hospitzl and

ztoricn recdrds, indluding availﬁbie Z-rey fllxzs, were investigated with the
LCWins Teswdts, .‘x
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1, Proved to be & typist, mot expesed to cdust; édled ¢f pulmonery
end izntestinel tuberculosis,

2. Colored mele Bze 27; workel in esbestcs one year ané eight
menihs; éied of pulpmonery tuberculosis fellovwirg e
temorrhnage; was in s&natorium tex montks. Also hed & four-
Plus Fesserman. Lo evidence of zsbestosis,

3. Colorel zzle age 32; workes ir esbest

sever monihs; dieéd of pulmozmery tude
in hespital., Cevitation Dotk lungs;
tesis.

os plent cne yeer exd

rewiosis after one monik

ne evidence of asbes-

4. Colored mele age 34 worked in asbestos plant two veers, and
six montkhs. His physicien dbelieves tkic wes & cese of un-
cormplicated tuberculosis. Vas not inmmete of hospitel or
sanetoriun.

:
<
-

Yo izZecrzation couvld e obteined of the other two cases except frow

s2th certificates which gave pulmonary tubderculosis as the ceuse of

Totel end permenent disebility claipms:

1. Yale, exployed in asbestos plent {kree years. Eis physicien
stetes he Tirst came under his observaticn with en old
esizblished cese cf tuberculoslis edout two years elter

asbestos employment started. Also hed tuberculosis of the
kidney arnd cervical glands,

2. Yale, exployel in esbestos plant eigkt ponths. Hiz physicien
stetes 0ld Tidreid tubercuicsis vitk tubercle bacilli in
sputum. XNo X-rey available, dui according to physician
asbestos bodies were found in sputum.

- 3, Uzle, ten years employment. Turd prysicians who trezted him

i &t different times are now inmclined to believe ihis man

il 35 noi tuberculous, dbut bas esdestosis. . - .0 . -

4. Wnite m2le, we: re-examined et time of inmvestigaticn., His
ptysician reports well nourished, busky looking, good coloer,
“ne eyenosis) md elubbing of Iingers, circinished expansion,
<ncessant cough; X-rey thows fine motiling disseminated
4¢hrovgh boih lungs. XNo evidence of tuberculesis. 2Prodbadly
& seoond stege esbestosis, '
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e, thirteen years in esbestos plent. Ie now
orium, An interesting cese. Eis physician
extensive esbestosis ené pulmonery

cavity in rigkht luszg; spalus lozded wit

1 s; believes tubercu-
edeted esbes<osis. Tkis peatient is progress-
b3
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I+ wes nct pessidle to locate the otner +rree cases of totel a2nd pere-

M
W

srernt disability wao tzé deex diegnosed es beving pulmonary tuberculosis. On
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ne basis of the infermation odieined the deatr cleims a2ppser to be Gue to
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meopoliceied tuberculosis; three of then were egroes. It wes more then BRI

orobedble that these zen wWere tuberculous &% tbe <ipe their exmployment in the

s
3.
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zsbestos plent commenced.
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£ 4ne eight disebility clelim cuses, One was uncocrliceted tubercu-

YOS
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tosis and two were unccmplicated esbesiosis who were put on disebility becauss

0y
e
Ty

:2 & cistaken diagnosis of tuberculosis. In this sene corxmunity we know of
one deatr due to uncomplicaztied ssbestosis in an individuel wiib many yeaTrs

eéployment in the industry.®

CONCLUSIONS

<. Prolengei exposure to asbestios dust causes & pulmonary fidrosis of &

sefinite type distinet Iron gilicosis Geponsirstie on X-ray films. Clipicelly,

i+ 5g of & type milder then silioogis. - e

)

-t

. Tnere is azssocizted with esbestosis in & large percentege of ceses definite

et -

— RS NP2 LIS PO - . - - e
-

* gcardiec enlergement. L ) .
" T SR Y Gﬁfﬁ:}-"‘_';’-i R - '..'-—~‘.;.ts.' S, Te . . . . . T
5. Asbesiosic does not inveolve en unusual tendeacy to pulmonery tuberculosis.

Deteils not yei pu Lisaea.

+sersencl commusication.
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ssbestesis es observed in ihis series of czses does noi cause sny marked

~ee of disatility. Bowever, 1t is possidle for uncocTdlicated asbestosis

. J+ is not kmow: how muck esbesiosis may a&d To the morielity cf pneumonis
22 peute pulmonery infectlons ohher than tubercul csis.

LI is not prasticeble 2as yeu to es»ablish s»andard- Zor the dusu content of

“

end in view ol the =&y 10w dust counis in ixis report, compared with ehe
- S, Pudlio Eeslth Servicse standard Zor silica dust, it is possidbls that asbestoé
2T czuss pmeumoconiosis Dore re e2ily «pan free silica (5i02).

- 7he emount of dust in the 2ir in the esbestos plantz stuiied caz be sub-

~4emtislly reduc ad.

RECOIENDATIONS

~ . Toat the industry seriously face the prodlenm of dust control in asdbestos

slants.
2. Trat nev exployees ve exexined poysicelly and rejected for employment if
“hey s8how tuber-ulosis or pneumoconiosis.

-Tret ecployees Dbe examinet physically every yeer or certzinly every two

i \;i

. .

'yeafs, tkis exa:inatian <o include &n X-ray exexzizetion o7 ¢he chest.

l. ”hat .he indas~r7 sponsor studiss en known ceses of esbestosis, as well &8

udies on e'fec.s ol asbes.os-s on the hear» anﬂ circula.icn.
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