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Toe suthors wish to express their sincere tharnks to elli those who

giced in raking thls study possitle, especizlly the offlicials end explcyees

of the asbestos cozpanles who cooperated to the fullest extent and geve every

facility for securing cdeta. Also to Dr, Pencoast of the University of Pennsyi-

vanie Tor bis interest and veluadle advice in interpreting X-rer films ezé to

Dr. F. V. ¥eriwether, United States Pudblic Eeslt: Service, Surgecen in Charge
s ’ £

of ibe Uniteé Stetes Buresu of-Mines Cooperative Cliinic in Picher, Oklahoze,

whoss interpretation of all the X-ray films listed iz tkis report is followed,

Also to Dr. ¥. Atoer Smpitk, 2nd Dr. Eenneth Iynck of Charleston, S.C. for in-

fermesion ené edvice, particularly es to the pathology of asbestosis;® to

Dr. ¥. ¥. ¥Wild of Crkerlestoxn, B.C.; to Dr.liosepb E. Wyett of Xewark, N.J.,
and Dr. E. E. Fellows ol Rew York, for essisting in interpreting X-ray filres;
to Dr ?aui 0. Snoke of leancaster, Pa.; to Dr. R, E. Stevenson of Dapville,
Quedbsc, Cenade; to Dr, 1. U, Gerdrer and M¥r. Denale E. Cui:ings of Saranect
Ledoratory, whe khave undertakén the study of ithe pathological elfects of the

innzletion of asbestos dust through enimal experimenteation, with the ald of

& grant from the Metropolitar Life Insurance Cozmpeny.

e e4sbestoris Bodies in Sputum and Lung, Kennetkb M. Iymek, E.D, end W..Atzar

Smith, ¥.D., Charleston, S.C,, Jourral of Azerican Hedicel Associstion,
August 30, 1930, Vol. 85, Fo. ¢, pp. 659-661.
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i XTRODUCTION
iz 192¢ the Betropolitan Life Insurance Cchpasny was cppreacheld by
Jir

=s representing the asbestos industiry in the Uniteld States witk the reguest

tket & brygienic stuly be made of thet industry. Toe olficiels representiing

snese firms were desireus o. ascertaining 47 esbestos dust was zn occupetisnal

2z2aTd in thelr estadliszments and, if so, wnet was the nsiure o2 tzis hazasi

~A o

zzi whet skouli be done to prevent or control it.

L About <this time several articles ned zppeared inm Exnglis:t melicel

jeurnals describing & pnea:a*onios-s due to asaesvos dust. VWnile in ons or

{:mwo ivplizteld instances the occurrence c¢f this type of pneunocorniosis had deen
téeseribed in American journsls, the industry itsel? appeared to de guite un-

informed of the existence of eny such occupationsl diseass.

Tne hézard of silica dust with speciel refersnce to the lungs kas
f-ong been eppreciated and & great deal of study end research has been applied
10 the silica dust prodlenm, primerily in the ne.al mining industry, in Grezs

Sritian, the United States, the‘British Dominions, as well 2s in other ceountries.

" --..;-

Tas neture of the effects of silica dust expressed in the term "silicosis™, wit:

ne resultznt extraordinary predisposition to pwlzcnary tuberculosis, is well

.y L

.
. B

inown. JIhese effec ts bave been asso*ia»ed with the inkzletion of dust conteine
’iag free eilice in wvarying emounts. The effects upon the pulmonzry tissue of
fiusts conteining coobined silice - silicetes - are still 2 fertile field for -

iﬁvestigshiog. Yui evidence is socumuleting thst certein of these dusts produce

Faihological results quite distinct Trop frue silicesis.
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Zhe naze a2sdestosis bas been applied
esbestoe dust end it will be so used in 4xd

Yo m

¢l comperce is 2 hydratel pegnesium silicete

is one 0 the four verietiss o? <ke pinerzl

pseurs in searms.

five vears to become estedlisked. This rate

Ratond b

PN

2

or febriceted in Worth Anerice, 4he clear-cus

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

varliety of asbestcs most commonly ensountieresd

0 tke pneunosonicsis caused by
report., Ckezmiczlly, the esbestos

L
consisting primarily of

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

develcops very slowly, faxing 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-
pends tpon ihree veriebles: the amount of silice In the dust, the guantity
:of gdust in the &ir, and ths extent of ezposure.- Individual idiosynsrasy
::isht.be included as a fourth veriedle; however, litile is kmowvm of the varia-
tions in susceptidbility in these exposed to dust.

There &oes not a2ppesr 4o 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 SR

zernilest, but this theory would not apply to

o 3 - -~
Tebricating zlants. .

fhe I-custriz) Eealth Service Et the

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

¢l B silicete dust t0 dbeconme

the oléer zines or to 2ll of 4he

Xetropolitan Life Insurense
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31. This investigetion incluied:

w0

£z2: {0 Janusry, 1

LTI

I
Serpt

L. 4 study of cust conditions in esbest6s mines, wills, and
fabrics;ins piaxnts. -

37 Peysical extexzinetions of esbestos workers, including I-rey
'fiizs.

C. A stuly of cdust exheust systems designed (o0 elirinate asbestos

dust.

»

ssbestos fadbriceting plants located along ithe Atlantic Sezboard were

incluéed in this study end ere cdesigrateé in the report ms plants A, B, C, D,

ené £. Asbesios cines end pills 4n the Province of Quedec are designated &s

?, 6, E, and I.

The Canadien porticn of the investigetlion wes conductied jolntly wit:
N,

-t

tﬁe Industrial Eygiene Division of the Departmeznt of Pudlic EFealth of the

Hegiczl Scrnool of KeGill University. The resulis will be summerized in e

.

report wtich will follow the present opne dezling with the investigation in

i
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Xethods o Sexzling: o

w

Dotz the impinger (1) and the electric precipitzior (2) were used for

(14
| &)
»
0
o
'-l
'.l
o
o
ct
| 2l
0
3]
o
-
)
§-
3
;
L <)
-t
o

for dusts, =2t trte brezthing levels ané in closse

-

proximity to the worksen. Both of these forms of apparatus are edapied for

this work, &s they 2re transportadle, easily set up end adjusted for the taking

¥ 4he 2ir sazples &t thes proper level, and ere extrezely efZicient.

s e e f a8 O Sp s tewomp ess s

Toe icsinger collects the cdust by mspiratirng the air enmd then in-

.

{pinging 3t cnto & flat surface coversd by & licuid in 2 container, The liguid

used was Cistilled weter, conteining 50 percent zlcohol to prevent the solution
ef soze of the dusts, particulerly any silice whick might be péesent. The
izpinger wes ectuzted by an electricelly driven rotary pu=p and the rate o?f

zir sampled was ceasured by means of & resistance type of flow meter with an
inclined manomeier for meesuring the preséu:e difference. Each semple repre-
1sents the cust coilected from & volume of 10D cubic feet of air,

-

The electric precipitetor is designed upon the Cotirell precipitztor

Qrin:iple uzed for recovering dusts and fumes commercially. This principle

fcepernds on electrifying tre dust particles Y7y meking thex pess throuzh en

electrostesic field end 4rbus ceusing tkhen t¢ settle out upor & sheet of cellu-

-0

loid. The electros‘a‘ic ;é is set up by means ¢f & trancformer operating

Zrom the lign.ing ‘ines on 220 volts, alteraating current. Air is drawn through
S, '--—:h»' 3 . -~ . *

the zpparast tus by means of & spall rotary ’a:, rua by & motor, tne guantity dbeing|

e a Tt WY T Y DUV Ky S

(1)*Cozparetive Tesie of -na.*umen.s Tor Detercining Atmospheric Dusts
blic Bealthr Bulletir Ko. 144, Treesury Deperiment, Weshingtoz, D.C.

L“m?‘.‘

~~

2)“De,e*=-na.-o of Suspensolds by flterneting-Current Precipitators®, Prilip
rinker anéd Rodbert B, Thoxson, Journel of Industiriel Eygiene, Vel. VII, No, 6,
June, 1%23.
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‘Eeasured by meazs of a2 flow meter.

. Secples ¢ dust brusied Iroz peams and pipelines near the celling 2250

- Yo v

pere secured for chezical anelysis, All sexples were skhizped +0 the Industiriel

Eysiene Leboratory of the Xeiropolitez and the dust counts meade accoréing to the

& | | (2)

reihols accepied by the U.S. Buresu cf X ines anu the U.5. Public Eealth Service.

LWL

s oa s

Farticles in size up to 360 microns 42 the greatest diamcter were counted.

Chexicel anslyses were mede for toiel (free and comxdined) silica accord-

Frg *0 the zrcerted stendard method of Eilledrand, (3)

LSRR L3 Sy

Fercentage Fregusnsy of Particle Size:

In the first plart studied (4) only perticles 10 microns and under in

ize were counted. It hes been decomstirzteld repeetedly that no silice pa***cles

Jon 88 0108 1aWP - 20s

xceeting 10 microzs - & micron eguals one-millionth part of & peier or one-
-zousandib part of & rillimeter - in greatest diameter, enter the lung tissue,

nd for tLis reasor the larger particles usually are not considerec when deter-
ining dus{ counts., Ieier, as it appeared from some of the putlished a**icles(4)
!Snglish) that esbestos perticles zucsh larger in size were found in lureg ti ssue,
Et wes decided to count 211 periticles and meXe differentizl counts of all those
10 microns and under. |

Both samples collected by the impinzer ené the eleciric precipitator

¥
1
b
3

o]

pere count ed ni:rophotographs of these dust particles were furtber enlarged by

-

being pr cje»tea upon & screen by Deans or & lentern s;ide p*oje»to , the eularse‘

R . e
e -r--.,“, Ne .- - IR IRF N . ; - .. . - .

-

1) "Cozparative Tests of Instruments for Detercining Atmospberic Dusts®, Pudlic
Fealth Bulletin Wo. 144, Trezsury Department, Washingten, D.C.

1.7) "Tne Axnalysic of Silicate and Cerdenete Rocks", W.F., Eillebrand, Bulletir 422
5.5, Geological Survey, Waskington, D.C.

{{4) "Pulcoenary Asbestosis", W. E. Cooke, Britiskt ledical Journal, Decezber 3,
727, ‘

Lan

particles being peasured with & yuler, Enowing tre entire enlargezexnt (by actual

pa iy

[y gy HS TP




B - cre &

. e

s

it @ & sstem Iy

RN

‘..~

-ezsurexzent), 1t was eesy to calculate the original particle size.(5) Ey the

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

-
-

function t¢ be peasureld - in tkhis case nicrons - are plotted as ordinetes
sgainst the péobability ¢l otcurrence as edbstigsee. Since tke line is
streight, exterpolaticr and irnterpolatios of any desired region isrfacilitatei.
The analyses are réported in total §art§c1es per cubic Zoot and slso
‘y, t2e cerresponding 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, wkhich 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 preperetion

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

ther depariments.
" . © In tne cerdéing, 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, ®A Pnotomisrograpoic Method for the Deiermination of Particle

Bize of Paint and Rubber Pigments™, Journal Franklin Institute, 1821, 162, €37,
(6) Wnipple, G.C. - Vital Stetisties, John Filey & Sens, K.Y., 1825, p. 451,
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- coner, bul in generzl the fipgure guoted is zpproxiceiely correct, the ctner
-steriel consistinmg principally of cotton. In tke insuleiing depariments of
—i2nt A, asDestos is dut § per cext, of tre toteY materiel used.

In the pelded breke lining and clutcz division of plent D, asdesios

s about 25 per cext, of the totel meterisl,

. Tae ectutl exposuré to esbestos dusi, itherefore, is consideradly less

~ren 45 dindiceted 4in the dust counts in Tedle I.

E-‘W-ﬂ-.* 3 -l-
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FLIANT A ' PLANT B ., PLANT C PLANT D PLANT E
. . . " . - ’ .. . s . 7
' ’a ooy S (()'I 4.,..4’* “ls {\_;_",'.{ N B Tae F’(/'.'""
No. . | Mlion No. Million No. Million No. Milllion No. Million
Jopt. Samples &ﬂ\f&i"}&“ f Sawmples| Particles Samples| Particles |3amples | Particles [Sampleal Particles
Takeon per cu.ft. | Taken per cu.ft. Taken per cu.ft. |Taken per cu.ft. [Taken por cu.Ct.
of air : _of alr of air of air of nir
ation | - b $ to 13 9 }tos 8 2 to 43 _— — 5 30 to 02
oom 5 }tol 2/5 5 3 to 42 6 5k to 15} _— — 5 26 to 76
.ng room o ,
iplnnir~{ 2 2/3 to 2} 5 1/5 to 1 3 14 to 4% — -— 5 5} to 10
ng 10 1/5 to 13 ~  |Included in 8 1 to 3} — — B 8 1/3 to 7
. : spinning (inclwdos (inclwdes
o broad loom broad loom
weaving) » weaving)
e 4 1/20 to 2. 4 1/3 to 4/5 ¢ 33 to 10 15 | 1Lto 7 [ 3 10} to 193
ept. 0 1/3 to 44% | — — - — - — — -
in- 3 1/3 to 4 — — - - - — - -
ing - .
broke | ~— - - — - -- 2 3 to3/5 | — —
and i '
" .
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CORDITIORS IX Tz PLANTS

The processes ln these plants wsTe very siziler to0 cotion milie 4n
gezerel. For illusiration, the precess in the prederetion room of plant B is
feteiled &t lexgtn:

- Lsbestos is receivéd in bags and tbése are exptief upon the floor
exi tre zedestos is shoveled into pug rills and run for ebout five cinmvtes

iz order to crusk and open the lidres. TFrox= there the asbestos is shoveled

Y

futo trucks anl whaeled over to hoppers with either horizomtel or verticel
openers, sipiler to tbose used in the textile mills. ATlier passing through
4ize opener, tae meterial is ﬁischérge& into trucks., Waste manulecturing
msterizl is Qirst ruz througkh & gernet mechkine and discharged inte trucks
2ick are vheeled over to the openers and the nateriel is fed inio these in
the sexe manne} as the new materiel. The mzterizl, after being discharged
frox the opener is put onto 2 vidrating or shakins sdreen where the long
Titres ere picked off by a suction hood and Dlown into 2 birp %o be used agein
in textiles. ‘The short fibres falling through the screen aré either s0ld es
such or used in peking en asbgstoé cement.

- Tne cotton is received in bales, openeld, and also run through
7erticai'openers. It is diséh&rge& inté.trucké.: The filled trucks from the

verticzel and horizontel openers conteining either the asbestos fidre, the

-
L. . -
¢ ke -,

ctticn or the waste meteriel are transported to separate stcrage bins. As

e

Y L. .

needed, these materizles ere weighed

.

end dumped ontc the Tloor in proporticn o

tne mixture desired and the resulting mixed materiels are then pesssed {hrough

i
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a zizming picker. As tzinp mixture is dischargeld Ircn {be picker, it is spraysd

with & 1light zinerel ¢11. The material I

1]

then passed onto & mechenical oone
veyor and teXer to the siorage bin in the card rooz. Two of these mixizng pick-

ers Gischerge oxto thkls conveyor systex, wiile &8 tn‘rd mackhine is eguipred witn

& suction device which conveys the meiterial <o 2 sterage tirn ir the caré room.
Tze object o7 the two systiems is to fecilitate the bandling o2 two gredes of

zzterial 2t the sade tipe, Tkis thlrd mackize is not eguirped with ax oil

[

spray. The otject ¢f the oll sprey is pricerily <o eatrad the szall asbestos

Tivres end hold thex enneshed in the cottor Zidre thmrougbout tkte processes of

cardicg, spinning, end weaving. Incideztally, 4t is epparent that it elso

R R Y R L e LT L L T L L PR AL XY e I LR R AL SR Ra4

dizinisses the apount of dust. The metieriel is szturasied with edbout 4 per

LA

sent., of oll et this point, butl by the time 1¢ reackes the looms the 0il hes

| dizinished to less than 1 per cent.

e o Asem, o !,

¥oile cinerel oil was used in the preparstion roox of pient L, it

o 40 Waa s

arrarently wes not 2s efficacious as ixn plant 2. In plant 2 oil was not usegd,

ner wes there any attempt 2t bumidification or axy systen of dust exhausiin

-~
oty o

Lee g b Sas @t sn

Cerding meckines were fed by band. In plant A 1here was & bumidifying, ventil-
t-X]
eting 2nd heating systex, while in Plant B netural puzidity sulficed for the

Process. In plant E the carding machtines were eguipped witk & dust exkhaust

Tstex, but t was not efficiently used, Iz plert C cerdipg was done ir two

-'u\ Qe f e antie e o
"

u 111365, on; ef wnich wes eguipped with ez’ alr conditioning systiez, nd iz

PR

SEosh‘bu*ldﬁngs <he bechines bhad exheust eguipsent

PRIy

Ewo plants, B and C, had artificiel hurmidity installations in their

spinniepg rooms., In the former the temperature wes 76°F., relative huzidity

.
.

A’ per cent.

Ozne plant, C, bad & rumidificetion syster in the twisiing department
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a2co in 1ze weaving deparizent where ibe relative ruzidi<fy was 76 par cent.

tezperaiure of 69°F., &s cozpared Wi & relative huxicdity of

2 & &ry bwld
per cexnt. in the weaving rooz= of plaxnt A,
Aside Zro= plemt E, whick was unnecessarily dusty, it would eppear

2+ the dust hazerd was nct excessive except in the preperation rooms of plants

snd C. Toe dusgt counts are interestlzg too, when cozsidered 4ixn the light of

¢ permissidle standeri for silicecus dust, establisted by the United States
Dlic ZEealtk Servics,* nexely 10 million periicies (10 micrens and under) per

:pic Zoot. Eowever, we &re noi jusiified i» assucing that dbeczuse asbestosis

: & nilder isea'sa'. clipically, 4han silicosis, <the threshold of perzissidle
ist ecounts is highsr. Asbestosis is pathologically different from silicosis,
=2 the experience so far does not warrant an atiespt to defize &n arditrary
tanderd of c'.uatiness.

DusT CONTROL

Verious measures, suctkh &s oiling, bumidificetion, and local exkhausts,

2nded to reduse the dusi., XNevertheless, it was evident thet ibhey were only

1223y suczessful. It also is apparent thei, if it 45 expected to contrel

iTes &

‘ustiness in t‘:;ese Plents, finel reliance must rest upon properly ocomsiructed

_ﬂ.:at.st eq“‘p.aezzt.' in plant € in one department an experime=ztel iznstallation

lmﬂ&éjm SUSF 7. S AW TP

- .,.,

a8 se‘ up._

P

3,

In b:) e et some o‘bvious fa ults, this eouipmau., on the basis o

ta v,
- .

reduced the dust by 50 per cent. and witk mrthar

el -

9

a:para.:.ve dusu counts

v ——— . - s s o = . . -

‘..e'.:‘a.,ion'a vill ;az-o‘hg"bly e 75 per cezt. effective. ¥For £11 practicel puiposes,

’J

i

7% his 48 guite satisfactozy. I4 is neither pracilicedle nor eceonomically desiradle
g .
43:: ¢t fnstall suck equipment as will m.ke the air entirely dust Zfree, even 4T this

- o
S8 4 s e e 42 3 & ssiie we . msme s w
s N Bt e A, i e e S e o 5 b 2 G
G i . h
18 Hrs

e twan 3 s g v
e 4

P

3
~

12 L

ot wEepl4k of Workers in Dusty Trades (Gran. e Ixdusiry®, Public Eesltk Bulletin
% %o, 187, U.S. Pudlic Eealth Service, Washingien, D.C., 1529,
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¢ po5sitle:. The porzz) defensive mechanisn of tiae boiy

<t

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

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

ae application ol exhaust ecuipzent to teztile zzciinery involves
nsideradle 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 desis Pirst, aznd then check iis efficiency br 2ust counts. Tris practice

*1 result In sevizng the needless exzenditure 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 Unitei 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 lnterpretazticns of these films &ll are besed on the readings of one corpe-

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

i, 19

tnig 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 w2 g 1T 4 . -' : '

: Z-rey Zinfings took into account the prysical exazirnztion and the age of
o - , :
= dndividual, &nd only those were classet &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 "coudtful™ and "negative". Ozly

— et ot e

ime cen tell wketrer the individuals classed 25 coubiful are progressing

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

oLt

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

-

lewers of these filmes were in &ccord. Witk the unhepsy experience of silicosis

'z ming, it was felt tk2t 2 great cdeal of care shoulé bs devoted {o ascerieinizg,

SreeT-mrower

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

Teble II exnibits the diegnostic clessificetion ¢f tzese 128 :

(A B RN A XTRLI0N 2 ey 411 AT A ) U dlenid o

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

1o=S were not physicelly exemined. .

The 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 syrptoms. The seccend stage cases exhiblt )

i o

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

.

i

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

<«

vz5 not precticedle to meke any cistinciion between them on the basis of

.

v

v
.

o*zing abi ity or éisadility.

-); 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

fed

»* 3

yd o ¥
PR

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

.
»

i .
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T+t wil) be peen froxz Teble II that of a totel of 126 X-rey exazina-
o5 Zour were Ciagnosel &s second degree esbestosis) sixiy-ikres az first

. - Y b -
' el Y Tee

b
)

e &s gdoudbiful; and 4werty &s negeiive,

Tedle Il elso shows tbhat 6nly eigkt individusls cut of sixziy-four
'z positive asbestosis were entirely free of sycpioms, while ten out of
riy-seven with doudtiul and seven out of twenty with negative dizgnoses were
2 o7 sF=ptoms.
Tyspncea anl cougd were the syopioms most complaired of, dbut nene

“oese ceses exkibitel the urgent or evident type of "shert wind® seen iz

™ -
e

m

'YS

licosis. Several ol those classed &5 negetive steted that tkey were
ort-windeld" end were so recorded, dut too muck exphasis sheuld not be placed
thece stztexnents of surtjective sycpiomse. 7Teble III shows the occurrence of

onoez ané cough.* . .

TABLE III
Positive Doubtiul Negetive
Dyspnoes 40 16 8
Cougk 39 20 ) 10
KXot examined - 3 2 ¢
- Totzl €7 30 20

The incidence of tuberculosis (besed upon X-rey films) as reveeled

~able IV is boik interesting and ioportant.

. D TASLE IV
. N
i Positive Dourifud Fegative
_ Tuberculosis (hesled) - ‘7 _ 1 T e
T ooverculosis (ective) T T T T e 0 1

Totel Examined . 0T 67 - 1-} 20

*

0.,

0. Xl
P

r Tevies III to XI, inclusive, the division into positive, doudtful, and
ezative refers to tkbe cases 80 clessified in Tarle II,
=.g case was Cizgnosed &s prodebly ective on the I-rey findings.
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During tze Trogress of the study, physician: wko were practicing in

-ne cermunities waere ashestos workers lived were guestion

L4

g, and siztel thes

L 3
:zexy €i¢ met find ern unususl amount of tuderculcsic among these workers. The
-ontrast between this stete of affalirs end thet fecund in comrunities wit:

Tia's & &

2lincsie bezard, ie noteworthy.

Toe following febles classify results of erxazzinations by cccupsiion

2 indusiry and ty yeass of expesure. It is to0 be reseztered, hewever, the
cese indivigduals are classified accerding to the deparizment

trhe tizme of exazination or where they kai spent most ¢f their

=&, Uany Lad cuenget Iroz one department to znother an

f
L
l.'
Q
3]
Q
o
[ 4
!
-
™
4]
<t
¥
L]

other during 4heir years of exploymexnt in the asbdestos industry. Since

23 the amouzntis of dust collected a2t the time of tels survey in the various

partzents ere knmown, there is no wey of knowing tke aversge asount of dust
"the eitmosphere irkeled by these pecple over the years of thelr exployment.

:segueztly, it is not possidle to correlate infivifuzl cases with definite

rnts of dust exposure,

k

TABIZ V

Ez Deperiments

. Positive Doudbtiul Xegetive

¥eaving _ 22
Cerding
Spinning
-  F¥earping -
Bpoeling . - o
_ Trucking .._,‘._.;_:.. R N i
- Loon Tixing : :
Packing © .:
VWinding - . .
Picker . . . '
Twisting “
Other
* Totel examined
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¥ .
T43IE VI
Years of Exposure
"
Positive . Deoudttud YXegative
Over 15 vears ' 23 1{pert time] 3 (1 not
10 to 15 years 7 S 2 con-
3 106 10 yezrrs S0 27 3 %tip-
Tnéer 5 vears 17 g i2 uous)
: Total exazinped ' ' €7 39 20

Tze following tedles ere 2liso of interest, us, Like the ¢wo previous,

w

on thexm.

TADLE _V_IE

Age Groups

el limited wvalue &ni liftle ir the way of éefirzlte conclusions car de based

Positive Doudbtfnd Xegative
50 anid over 12 3 2
40 $o 49 : ' 13 ’ 6 4
30 to 39 17 pk &
20 to 29 24 16 8
Tnier 20 wears . h i 2 0]
Totel exexined 67 39 20
TABIE VIII
Bex
. Positive Doudbtful - Kegeilive
. ¥ele {Teie) examined 108) ~ . 59 - 32 17
. Female . { *® . 18) . & .9 3
S s L P -ia;, ~ = Chest Expansion
LE e e .- Positive Doubtful  Fegetive
1 .tc 2 inéhes . 28 13 7
2 +to 3 incnes : Tl 21 1z
3 inches plus : 5 3 bR
Kot examined S 2 '}
Totel 67 39 20
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Chest Pindings
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Positive Doudbi s Xegetive

S
i

0
\|

g
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‘t"
(3%
)

e

Prysicel signs ol chest troubdle EERCYC ges oo
Yo poysicel signs 3l 28 i3
Xect exe=ined 3 2 0
Total €7 39 20

i}

A
S

¥nat significance, 1f any, can be ettected to the presence of

i1oestos corns™ on the bands of werkers gppears deudtful, as indicated in

cae XI:

TABLE XI
Positive Doubthld " Fegative
Lsbestos corms 12 7 2
Yot exexined . 3 b 0

Zack roentgenologist who reviewsd the X-rey filus called stiention

‘tBe fect thet these Iilms indicated a very unusuel incidence of enlargement
the heart. It is prodable thet this is & cerpenseicry erlarzesent due to

agditional work put upon troe heart in efforts tc puzp blood through the

AR
A

!

i

g2,
VK

;roseé lungs. In.the Tirst silicosis studies, publisked in tkis country

~917,**** Dr. S5.2. Ckilds of Denver, who interpreied the X-ray plates of

1]"1
A 0_.:1,‘; e

.

- ®The heert in mirers' consusption (silicesis) cests & larger
hzéow than nermal and in the early stages is prodatly ceused by its
ncreased musculeture, The sbhadow of the hezrt rexzazins larger then nermel
r. the second exnd &lso in the third stage.”

“

" [

r'S

& d le

N
*Tw
*8i

e
o o these not essociated with usuzl signs fouznd wiik asbestosis.
x of

* *iline
1

o SR a1IE SBL e &e.

these not essocioted with usual signs of azsbestosis.
rs' Consumption”, U.§S. Public Fealih Service Bulletin #£23, Jenusry,
7.

st six ¢l these showed no evidence associzted with asbesicsis, -
+
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t iz peeeitle thet not suflicient aztiention has dbeen

fects of 1tke Tneumocconicses upon the heert, : -

In the effort to itkrow any possible light on the releticnstis
tween asbestosis ané Dulmonary tubdberculosis, an exelysis of ceeth cleirs
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 svailabdle,

There were 2099 lives involved for & tctzl exposure of 7015 1iZe
=rc, JTze deeth ctlellds 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 insurance. .The nusder 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 1628 and the first part of 1829 there was ax epidexmic of influenza.

The recorés of cne estsblishment (plaznt B) showed that six of
_TtF¥-six deeth cleims énd eigkt of te$ perpanent and total disadility cleims
-e listed a5 ue 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

P Teei . I i ‘e
(I L

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

- . . . - - e « . .- - . oo .
R A O il LA - - -

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

ztoricn recdrds, indluding availﬁbie Z-rey fllxzs, were investigated with the
~CWins Teswdts, .‘x
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1. Proved to be & typist, mot expesel to cdust; died ¢f pulmonery
nd int

2. Colorec mele ege 27; workef in esbesics one year ané eight
sonths; died of pulponery tuberculosis fellovwizg e
hemorrnage; wes in s&natorituz tex moniks. Also hed & four-
Plus Fesserman. Ko evidence ¢f msbestosis,

3. Colored =zle age 32; warkeld ir esbestos ple

sever monihs; died of pulmonsry tudercuios
in hespital., Cevitasilion botx lungs; nc ev
tesis.

nt cne yeer exnd
is after one morik
idence of 2ehes-

4. Colered mele age 34; worked in asbestos plant two Feers, and
six montks. ZEHis physicien believes tric wes & cese of un-
cornlicated tuberculeosis. Vas noti immete of hospitel or

senzgtoriumn.

Xe izfcrzation couvld be obteined of the ciker two cases except frop

+re ge2th ceriificates which gave pulmonary tudberculosis s the ceuse of

Total end permenent disebility claims:

1. ¥ele, exployel in asbestos plant three years. Eis physiciexn
stetes he first ceme under his observaticn with en old
estebliched cese cf tuberculosis ebout two years alter
asbestos ewmployment started. Also hed tuberculosis of thne
Xidney arnd cervical glands,

2. Yale, exployet in esbestos plant eigkt moniths. EHis phyeicien
stetes o0ld Libreid tubercuicsis vith tubercle bacilli in
sputum. Xo X-rey availebdble, dut according to physician
asbestios bodies were found in sputum.

- 3, ¥ale, ten years employment. Tro poysicians who trested him

L &t different times ere now inclined to believe this man

e ' is ‘not tuberculous, dut bas esbestosis. . ..c . -

4. ¥Wnite m2le, war re-exzmined &t time of lnvestigaticn. EHis
prysician reports well nourished, busky looking, goot color,
sné eyarnosisy md eluddbing of Iingers, cdicinished expansion,
ingessant cough; X-rey chows fine potiling disseminated
+<hrough both lungs. XNo evidence of tuberculesis., >Probedly
e seoond stege esbestosis, '
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S. Thite pale, thirteen years in esbestos plént. Ie now Yy ety
in sznztoTium, 4n interesiing cese. Eis poysician .ék?ﬁ
stztes s bes exitensive asbestosis ané pulmonery §24 28
tuberculesis; cavity in right luxg; spufu= loezded with gﬁ?ﬁ
cubercle b2cilli ané esbestes bodies; believes tubercu- 3
losis long entedateld esbestesis. This patient is progress-
ing in & setisfectory penner,

It was pet pessitle to locate the other tiree cases of toiel and perm-

a:ent.giéability w2o kzé beer diegnosei zs baving pulmonary tuderculosis. On
the basis of the infermation obizined the dest: clelms appser to bs due to
wncompliceted 4uverculosis; thres of them were Iegroes. It wes rmore +then
orobeble thaet these men were tudberculous &t the time thelr ezployment in fhe_
asbestcs'plant cormmanced.

I <he eigrt diseblility claim cuzses, one wag uncocrliceted tgbercu-
ipsis zné {wo wer? uncempliceted asbestosis who were put on disaebility dbeceuss
:f & zisteken diagnosis of tuberculesis. In this seme communily we know of

one deat:z due to uncomplicztield asbesiosis in arn individual with many years

eéployment in the industry.*

CORCLUSIONS

3 Prolenged exposure to esbestos dust causes & pulmonary fidrosis of &

iefinite type distinct from silicosis demcnstredle on Z-rey films. Clipicelly,

it 4p of & type milder then siliooeis, - SR
2. ‘There is sssocizied with esbestosis in & lerge perceniage of ceses definite
= 0 JEE D . S - et
' cerziac enlergement, . =B
R R N T e B N s . - "’}:‘
3. Asbestosic does not involve en unusual tendency to pulmonary tuberculosis. -
- S _ ~ER
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*FPerscnzl commusication. Detzils not yei publisaed. AN
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Lsbestesis es observed in this series of cases does not ceuse arny maTrked

sgree of disa®tility. ZHowever, it Iis possidle for uncozdlicated asbestosi
- result fatally.
. Jdt is not kroor: how muck asdbestiosis may add <o the morieliiy cf pneumonia

pulmonery infections oiher than tuberculesis.

end iz view of the mazy low cdust countis in txis report, comparsd with the

4

¢t Ls possibls that

:.S. Pudblio Eeeltk Service standard for silica dust,

-z -

.25 ceusd pmsumoconiosis more rez2ily than fres silics [Si02).

. The emount of dust in the 2ir in the esbestos plania stulied cax be sub-

sientislly reducsd.

RECOLENDATIONS

That the indusiry seriously face ithe problem of dust control in esdestos

ol
slants.

=
i

. That nev exployees e exewined phbysicelly and rejected for ezployment if

<hey show tuberculosis or pneumoconiosis.
3, -Toet ecployees be exexined physicelly every yeer or cerizinly every two
yeafs, tkis examinetion <o include an I-ray exexzizetion of the chest.

Thet the "ipdus

. t
stucies on esfects of asbestosis on the_heart ent circulaticn.
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not prasiiceble as yet to estadlisk stzndards for the dusi content of

>

asbestos

.

try sponsor studies con ¥nown cases of esdestosis, as well &s




