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EFFECTS OF THE INHALATION OF ASEESTOS DUST ON
. THE LUNGS OF ASBESTOS WORKERS

QD cb e "~ APreliminary Study

By A. J. Laxza, Acsistant Medical Director, Wittiax J. MeCoxxrzr. ALarist-
erd Medical Director, and J. Wirniax: Feuxer, Cicmil!. Maropolizn Lije
Insuranee Co.

e ! o INTRODTCTION

- In 1929 the Metropolitan Life Insurance Co. was arprcucied by
! offcinls representing the asbestes industry in the United States, who
were desirous of sscertaining whetber asbestos dust weos on occups-
' tional hazard in their establischments and, if so, what was the parere

- ; of thie hazard end what sbould be done to prevent or ccntrol it.
L ' ~ About this time several articles bad sppeared in English medical
o. 3 journals describing & pneumoconiosis due o asbestos dust.  Wihile in
: 5”:'-7 « : one or two isolnted inst.ances. the oceurrence of thig v s of DEURe-
: C’,‘: ~. . coniosis had been described in American jourrﬂg the industry jr=zlf
= ~ Appeered to_be quite uminiormed ol the cxistence 61 COv fuun

- "~ occupationel ‘disease,” -

PR

long been apprecinted, and a great deal of study and resesrch Les
- been applied to the problem (in the metal mining and ceriain ¢ihier
industries) i Great Britain, thé United States, the Britich D~
.. minions, and in other countries. The peture of the efects of sica”
) dust expresscd in the term “silicesis”, with the resultant extraor-
y ‘ dinerr predisposition to’ pulmonery tubecculosis, iz well knowr.
These effects bave been associsted with th¢ inbaletion of dust eoxn.
toining free silica in varying amounts. The effects upon the pul-
: monnry tissue of dusts conteining eombimed giicu—=ilicaies—ere
still a fertile field for investization, but evidence i seevmulsiing thes
;  certain of these dusts produce pethological resuits guite cistine: frox
! true silicosis.

? . The name “asbestosis” has heen spplied t¢ the ppeumaceniosis
*+ caused by asbestos dust and it will be so used in s report. Chem-
icallr, the ashesios of commeree is a hydrated murnesium siliente
consisting primarily of silice. (vombined silicu) 44.1 percent, mac-
ro l']ﬁ ~ Desig 43 pereent, and water 12.9 percent, while ferrous iron and
TH.iS D%UMEW.MS NOT A RECORD OF nickel ure present in small quantities. This commercinl varicty of
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asbestns most commonly encountered is designated as chrysotile und
is one of the four varicties of the mineral serpentine, in which it
usually occurs in seams.

It shouid be borse iu mind that silicosis (and presumably asbes-
tosis) develops verw slowly, taking from 5 to 15 and even 20 or 25
years to becomr 2stabiished. This rate of progress is influenced
meinlr by the dosage of silica which the Jungs receive, and this dos-
ege, in turn, depencs upor three variables—the amount of silica in
the dust, the guastry i dust in the air, and the length of exposure.
Individual idiosvmerssy woicht be included ‘as a fourth variable;
however, Xtsle is knowyx of the variations in susceptibility in those
exposed to dust. It well be assumed that similar variabies
.would infiuence the occurrexce of asbestosis. , S

In places where asbestos is mined or iabricated in North America
there does mot appear to be preseni the clear-cut clinical picture
which is so unescapsble in commuriries with a true silicosis hazard,
guch as hard-rock mining communities. It may be that some of the
asbestos plants are of too recent origin for the typical effects of & _|
silicate dust to becowme muanifest, but this would not apply to the -
older mines or to all of the fabricating plants.

The industriul health service of tbe Metropolitan Life Insurante":i?;
Co. vndertook the foliowing investigation during the period from'f’“"

o

e
— it W

-
2

: e -—mﬂn‘ - -'..---.a--—-.... e

Ly

—-—mr.m

October 1929 to January 1931, which 1ncluded: ey (A
1. A study of dust couditions in 2sbestos mines and mills in Canada™; f+ vy
erd in fubricating plants along the Atlautic Seaboard in the Urited' " g\,
States, . N T
9. Phyvsica] examinutions of ashestos workers, including X-ray  f. =
3. A study of dust exhnust systems designed to eluninate asbesm_é‘_ N
dust. kR D
Data on the fabricating plants only are included in this study and . §
are designated in the report as plants A, B, C, D,end E. Thisisa. §=
preliminary report. A more extensive study of the usbestos industiy™ .. *5 -
is now under way. . R ki
B DUST STUDIES Yo A

Apraratus and methods of sampling—~Both the impinger (1)
the electric precipitator (2) were used for the collection of air samples
{or dusts at the breathing levels and in close proximity to the workmen.
Both of these forms of apparatus are edapted for this work, as they
are treesportable, easily set up and adjusted for the taking of the
oir sumples at the praper level, and are extremely efficient.

The impinger eoilects the dust by aspirating the air and then
impinging it onto a fat surface covered by a liquid in a coiftainer.
The liquid used was distilled water, containing 50 percent alcohol to
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prevent the solution of sorie of the

whicht might be present. The ilu_uiugc
cally driven rotary pump and the rate
by means of & resistance 1ype of low m
ter for measuring the pressure differer
the dust collected from a volume of 1

The electric precipitator is drsivned
principle used for recoverinz dusts at
principle depends on electrifying the d
pass through an electrosiatic field unc
out upon a sheet of eelluloid. The e
mesans of a transformer operaiing from
alternating cuwrrent. Air is drawn thre¢
rotary fun, run by s motor, the ¢guant
meter,

Samples of dust brushed fromn beams
also were secured for chemical analysis.
the industrial hygiene luboratory of tt
dust counts were made uccording to ¢

€=} ¢/9 United States Bureau of Mines and the

Eervice (1)." Particles in size up to
diarneter were counted.
Chemical snalrses were mude for tot
sceording to the accepted stendard me
In the first plant studied (A) only jt
in size were counted. It Las been der
silica particles exceeding 10 microns i
part of o meter or one-thousau:Cth par
diameter enter the lung tissu ; for th's
usually are not considered when deternit:
it appeared from some of the publishc:
esbestos particles much larger in size wer
decided to count all particles and make ¢
10 microns and under.} : .
Total particles per cubic foot and the
dust in milligrams were obtaized. Sinee
dust counts end the corresponding weic
ere not included in the tabulations in 1l
Table 1 shows by plants and by dep
minimum dust counts in million par
Although the counts in plant A are of pa

‘Ramples collertad by beth the fmpircer at4 the electn
mlephotography of these dust particles were enlarged by be
2ide propecior, the eolarged prarticies bung fmeasizred with a
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logaz ishusie probabilty paper, the Joearithms of 1be functiac
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prevent the solution of some of the dusts, particularly any silica
which puzbi be present. The Liupioger was actuated by an electri-
eiils dtven rotary pump and the rate of air sampled wus measured
bv means =i a resistance type of flow meter with an inelined manome-
tor fur measuring the pressure difference. Euach sample representa
ilhe £ust coiected from n volume of 100 cubic feet of air.
Tle eievinic precipitator is designed upon the Cottirell precipitator
rrizeivie useC Jor recovering dusts and fumes commercially. This
:e Jdeper.s on electrifying the dust particles by making them
7.3+ torough an electrostatic held ond thus causing them to settle
eut Tpon 8 =oeet of celluloid: The electrostatic field is set up by
1n:ams of a trunsiormer opercting from the lighting lines on 120 volts,
siterpating currezs. Air is drawn through the apparatus by & small
rotary fen, run b¥ a motor, tze quantity being measured by s flow
ure meter.
= TC. Samnples of dust brushed from beams and pipe lines neer the ceiling
of (e 2 glso were secured for chemical analysis, All samples were shipped to
Fuis the industrial bygiene lnborutory of the Metropolitan Co., and the
£ ke dust counts were made nccording to the methods zccepted by the
: United States Bureau of Mizes and the Urited States Public Health
wrante Serviee (1). Particles in size up to 360 microns in the greatest
d rm diameter were counted. 7
, Chemical analyses were mads for total (free and combined) silige~
Canzda secerding to the accepted standard method of Hillebruend (3). o L2
Faited In the first plant studied (A) only particles 10 microns and unde o
. in size were counted. It has been demonstrated repeatedly that m:\"\
¥y silica particles exceeding 10 micrors (2 micrun equuls one-millionth
, ’ part of a meter or one-thousundth part of a millimeter) in greatest
uoestes ¢ dinmeter enter the lung tissu ; for this reason, the larger particles
C s"a iy are not considered when determining dust counts. Later, as
‘ldf {'nd t appeared from some of the pubhahed articles (4) (English) that
}7 ERER -be tos particles much larger in size were found in lung tissue, it was
cecided to count all partxcles and malke differential counts of all thoss
10 microns and under.!
Total particles per cubic foot and the comspondmg weight of the
disi in milligrams were obtained. Since no relationship between the
) dust counts end the corresponding weights was found, the weights
rsamples - are not iccluded in the tabulations in this report.
v kmen. - Table 1 shows by plants and by departments the maximum and
i 2 they ninimum dust counts in million particles per cubic foot of air.
3g Of the Although the counts in plant A are of particles 10 microns end under,
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. tfa=pim aliected by both the Lmpingsr and the elactrie precipitator were counted. In addition,
a2 | then T.roptoiorruyss of thesa durt particles wers anlarged by being projected UDSD a scrven with a lanterp=
~ontniner. tide promctor, the enjarged purticles Leing measnred with a ruler. Kpowing the entire anlarpernent (by

: Alvdl esnremest), it was susy o calcuwluts the original particls siza (5). By tbe nse of Bazen's (8)
alrohiol to loguianre STuberiliy paper, tha loganthms of the fubetion to be messured (in this case tmicrons) are

. $leiad 23 ordizmtes apunst the probability of cocurTence sa sbacissss,
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and in the other plants are for all particles, direct comparison’ is
possible, 22 iu no sample taken were the number of particles 10
microns and under less than 94 percent of the whole. :

TasLe L—Me=inium cnd minimum duv! counts in million particles per cubic fool

of air, by pland and depurtmen.l "z
- - !
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TWhereas the dust in the preparation room is practically all due to
estestos, the contrary is the case in the other departments. In the
carding, spinping, and weaving rooms asbestos comprises about 23
percent of the materiai used. On special jobs the percentage of
asbestos may be hizher, but in general the figure quoted is approx-
matelr correct, the other material consisting principally of cotton.
In the in-ulating departments of plant A, asbestos is but 5 percent .
of the toral material vsed. In the molded brake-lining and clutch
division of plazt D, asbestos comprises about 23 percent of the total .
material. The nctua] exposure to asbestos dust, thersfore, is consid- ;

erabh' less t.....n is indicated in the dust counts in table 1. '1
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CONDITIONS IN THE PLANTS

.l

i
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: The processes in these plants were very similar to those in cotton =4

Fs

mills in general For illustration, the process in the preparation room *
of plant B is here detailed at length: <
" Asbestos is received 1o bogs. These are emptned upon the floor and .

the asbestos is shoveled into pug mills and run for about 5 minutes -
in order to crush and open the fibers. From there the asbestos is :
shoveled into trucks and wheeled to hoppers with either horizontal |
or vertical openers, similar to those used in textile mills. After passing- =
through the opener, the material is discharged into trucks. Waste
manufacturing material is first run through a garnet machine a.nd
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discharged into trucks, which ure wh
material is fed into these in the siine ;
After being discharged from the open
vibrating or shaking screen, where th.
s suction hood and blown into u bin
The short fibers falling through the ¢
used in making an asbestos cement,
The cotton is received in bales. o
verticul openers. Itis discharead into :
the vertical and borizontul openers ¢
fiber, the cotton, or the wuste matcsial
bins, As needed, these materials are
floor in proportion to the mixture de:
materials are then passed throurh a m
is discharged from the picker, it ix spr
The material is then talien by n mech:
bin in the card room. Two of these :
this conveyor system, while o third
suctinn device which conveys the mat
card room. The object of the two syste
of two grudes of material o4 the same
nut equipped with an ¢il spray. The
nmarly to entrap the small ushesios fit
in the cotton fiber throughout the proe
weaving. Inecidentuily, it is apnraren:
amount of dust. The material is sutur
oil at this point; but by the time iv re
diminished to less than 1 percent.
While miueral oil was used in the pn
upparently wes not as efficacious a3 in

" pot used, nor was there any attempt at

(st

of dust exhausting. Carding machines v
there was a humidifying, vertiating,
plant B depended on natural humidit
machines were equipped with o dust-ex!
cfficiently used. In plant C carding w
which was equipped with an air-condi
buildings the muchines had exhaust equ:

Two plants, B and C, had artificial h

spinning rooms. In the former the tem

' lnurmdxt.y 78 perccut. One plant, C, ha

the twisting department and also in the
the relative humidity wes 76 percent wi-
69° I‘., ns compared with a relative hu
weaving room of plant A.
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discharged into trucks, which are wheeled to the opeoers, and the
€ v material is fed into these iu the snine manner as is the new material,
\ After Feing discharged from the opener, the material is put onto a
; vibratinz or shaking screen, where the long fibers are picked off by
ot ¥ e suctior hood and blown into a bin to be used again in testiles.
N The +2o7r Sbers fulling through the screen are either sold ns such or
e i vevd i mainy ap asbestos cement,
o~ The ~o7i02 is received ia bales, opened, and also run through
v om svrics, epwners. It is diecharyged into trueks. The filled trucks from
P the wersical uni herizontal ‘openers containing either the asbestos
e - fiter, the cotinn. or the waste material are taken to sesarate storage
T bins. 2 needec. these masierials are weighed and dumped onto the
ﬁ fiocs 1o proporiion to the mixture desired, cud the resulting mixed
= Y materials are thep passed througch o mixing picker. As this mixture
e is discharged fromn the picser, it is sprayed with a light mineral oil,
TLe material is then taken by a mechanical converor to the storaze
% bir in the card room. Two of these mixing pickers discharge onto
L - {lijs conveyor system, while a third machine is equipped with a
oo suction device which convers the meterial to o storage bin in the
- - card room. The object of the 1wo systems is to facilitate the handling
) of two gredes of material at the same time. The third machine is
i to - ret cquipped with an oll spray. The object of the oil spray is pri-
. he | merily to entrap the small asbestos fibers and hold them enmeshed
4t 23 L in the cotton fiber throughout the processes of ecarding, spinning, end
.~ weaving., Incidentally, it is apparent tbot it also diminishes the
_& . amouad of dust. The materiul is saturated with about 4 percent of
R. .. oil ot this poict; but by the time it reaches the looins, the oil had
~ragt, ¢ § - diminished to less than 1 percent.
tch | Wiiie mineral oil was used in the preparation room of plant C, it
“atal “f . apparently was not s efficacious as jn plant B, In plant E oil was
ynsid- ¥ pot usad, nor was there any attempt at humidification or any system-
! W of dust exbausting, Carding machines were fed by hatd. In plant A
i '.§ there was a bhumidifying, ventilating, and heatipg system, while
48 plant B depended on natural humidity. In plant E the carding
I s machines were equipped with & dust-exbaust system, but it was not
¢ ton ciicierily used. In plant C carding was done in 2 buildings, 1 of
M.oom - which was equipped with an air-conditioning system, and in both
X buildings the machines had exhaust equipment.
¢ aod “i Two plants, B and C, had artificial humidity installations in their
4 ates 5 spioning rooms. In the former the temperature was 76° F., relative
stos 13 3 ¥ . bumidizy 78 percent. One plant, C, had 2 humidification system in
"’“{‘tﬂl 3 the twisting department and also in the weaving department, where
®ong L the relative humidity was 76 percent with & dry-bulb™temperature of
‘:‘:::s % 62° ¥., as compared with & relative humidity of 44 percent in the

weaving room of plant A.
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Aside from plant E, it would appear that the dust haznrrﬁt
exeessive axcept in the preparation rooms of plants B and C. The
dust connts are interesting, too, when considered in the light of the
permissible standerd for grenite dust, established by the United
Qrates Public Eealth Service (7), namely, about 10 million particles
110 microns and nnder) per cubic foot. However, we are not justified
in sssuminz thas beesuse svaliabe information suggests that asbes-
toeis is 8 milder Gisease cnicaliy than silicosis, the threshold of
permissible dust counts is higher. Asbestosis appeuss to be patho-
logically diferent from siicosis, and the experience so far does not
warrant an azempt to GiZze a standard of dustiness for asbestos
dust. .

DTST CONTROL

Y'arjous measures, such as oiling, bumidification, and local exhausts,
tended to reduce the dust. Nevertheless, it was evident that they
were only partly successful. If it is expected to control dusticess in
these plants, final reliance must rest upon properly constructed exhaust
equipment. In plant Cin ore department an experimental installa-
tico wss set up. Inspite of some obvious faults, tbis equipment, on
tbe teosis of comparative dust counts, reduced the dust by 50 percent
ard with furtber alterations will probably be 75 percent effective.
It this casze such a reduction seemed quite satisfactory. It is neither
practicable rer ecovomicaly desirable to install such equipment as
will make the eir entirely dust free. The normal defersive mechanism
of the bndy rakes care of a fair amount of atmospheric pollution. It
is when the Lody is exposed to an excessive umount of dust that this
deferse mechanism breaks down.

Tke applicsiion of exhaust equipment to textile machinery involves
consigerable dificulrs, especially where the construction of the plant
is such that it is not possible to apply down-draft suction to the looms.

It is Sesirable to instell exhaust apparatus in any plant on an ex-
perirmental basis first, and then check its efficiency by dust counts,
This practice will result in saving a needless expenditure of money.

PETSICAL EXAMINATIONS

X
in ssbestos plants in the Unpited States

‘All but bive ol these were

fiven physiczl exomination. The cases were selected more or less

gt random from smong those Baving more than 3 years of employ-

iUty 1t was soon obvious that the early diagnosis.
—ot-gehestossIISTYERt to a lorge extent on X-ray pictures of the
chest. As in the early stages of silicosis, the clivical symptoms of
the asbestos workers were usually indefinite and inconclusive. The
interpretations of these films are based on the readings of one com-
petent roentgenologist, but tbey have been reviewed by several
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. Cothigni experiéneed it field. The .

a minor nature, and there wus ceneral o
The filus were read conservatively, tal
examination and the nge of the ind
positive only when there was no mejor
were guided by their experience in sili
moconioses. The filius classed 25 negat
subdivided into doubtful and nez
whether the individuals classed as dou!
definite pshestosis.  Particular atientio
or nbsence of indications of tuberculos
reviewsrs of the films were in accord.
of silicosis in mind, it was felt that a
devoted to ascertaining, if possible, w
disposes to tuberculous infection.

The cnses of esbestosis were dividec
and second stage. The first stage e
X.ray exomination definite lung path
warrant o -diagnosis of pzeumoconio#
symptoms. The second-sluge cases
puthology and also definite symptoms.

All these individuals ? were actively
it was not practicable to make any disti
ability or disability. Had any individs.
extensive pulmonary involvement anc
or total disability, they would lLave b
but po such enses were found.

Of the totz]l of 126 X-rzy exumin:
seeonfl-degree ashestosis, 63 ns first deo
negative.

There is a definite increase in the per
in relation to the years of expesure,
numbers make it impossible to determ:
enters into this increase.

TanLe 2—Classificalion of cax

Years of asparcre “p:
Over 18 yous.
1010 18 years -
$10 10 years .
Under 3 vears_ ... -_._
Total exacined [ NN
) Part ime,
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’ ’ others eiwriveeed in this field. The differences of opinion were of
" . & minor saore, aud there was general agreement as to interpretation.
the ° TLe s cvere Fead conservatively, talking into account the physicul
-ed . caminzion el the age of the individual, and were clussed as
DT posiuve w7 when there was no mejor disngreement. All examipers
i€ ' were suileu LY thelr experience in silicosis and other types of pneu-
es- - moconivses.  Ihe flies classed as negative for asbestosis were firther
oo eshdividad imto doubtful and megative. QOnly time can tell
S wistusr the mividoals classed as doubtful are progressing toward a

30t welizite asd2aivsla.  Particular attention was focussed on the presence
w7 or absemce of Indicadons of tuberculosis, and in this respect all the
5 roviewers of the fims were 1n accord. With the unbappy experience
™ of siiicosis in mind. it was felt that o great deal of care should b2
L= devoted to ascertaining, if possible, whether or not asbestosis pre-
TR dizposes to tuberculous infection. .
S The cases of esbestosis were divided into two classes, first stage
ol und sccond stage. The first stage embraces thosze who show by
S ey exanunafion deinife lung pathology sulficieni & extemt 1o
= 1 warrant o diagnosis of ppeumiccomiosls, but who Lave no delinite
c:‘ . ‘3 sviiptoms. The second-stage cases exhibit more exiensive Jung
= Foiholozy and AlS6 definite symplonis,
¥ . A these individuals ? were nctively epzaged in fnctory work, and
"-‘ 1 it «TE oL practicable to make anv distinclion on Lhe basis 6] working
-n.- allity or disability. Had any individuals been found who exhibited
i exreEive pulmorary involvement and marked physical disability
. oo dicebility, they would have been classified as third stage,
L bty such cases were found. . ‘ T
| I the total of 126 X-ray examinations, 4 were dingnosed as
'-x; o serond-degree ashastosis, 63 ns first degree, 39 as doubtful, and 20 as
) Y oLegative.

There is & defnite increase in the percentage dingnosed as positive -
In relation to the years of exposure, ss shown in table 2. Small
nunibers make ju impossible to determine how far the factor of age

1
P S 4
YL A

k]
Feoo- ¢ters into this increase.
_.‘ TapLe 2.—-Classification of cozes by years of exposure
3
(] “
are B l Number
LN ae Pereentare |
o § « 7ars ¢f expasure pouitive : -
: 3 Pasitive | Doubtiul | Negative
n -
‘l -
A5 & bt} 11 3
> & 7 3 2
2 5 20 - B 3
bt 10 12
o 3 2
i Fars tima. 1 not todlinvous.

! 206 BaMIIE Werh ot Geennid 3TAse) retired of his own sceord, bresum of old age, 10 ywrs previous
b fudt 5132y, Lot 13 5500 aetive about his parden. et pre
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Of tha G4 persons given physical examination and diagnosed a3

bavingz positive ssbestosis, only 8 were entirely free from symptoms,

while 10 out of 37 with doubtful and 7 out of 20 with negative ding-

noses were fres from symptoms. Dyspnoea and cough were the

svmptoms most compisined of, but none of these cases exhibited the

urzent or evidens trpe of “‘sbort wind " seen in true silicosis. Several

of those clpssed se mesative stated that they were “short winded "’

and were so recorded, but too much emphasis should not be placed
~on statements of sublecmye symptoms. During the progress of the

study, phbysicians Wbo were practicing in the commiunities where
“235est0s wor«ers ived were quesiioned and stated that they did mot
"Ind af unusuai amount of tuberculosis among these workers. The
contrast between THIS siate of afiairs and that jound In & community
with a silicosis hazard is noteworthr. ‘ .
The incidence of tubercuiosis (based upon X-ray films) is given in

table 3; 40 of the 67 examined had less than 15 years of employ-
ment in the industry.

Tanre 3.—Incidence of tuberculosis

‘ Pontive | Doubtlul | Negruve
"I."g;rr_"."s‘.s (Lealnd) . z z‘ .i.
ULt d Rl T s srssasmrvrerrram s e R T mm i
Tom eraiti!iied,.... - . 67 3 20

1 This case wis J1ugoneed 23 prbahis active on the X.ray findings.
Table 4 gives information ns to physical signs of chest trouble.

Taery 4—Chest findings

. Positive | Doubttol | Nepauve
Phyyios]l $:i£e: n! ¢coert troghble 133 L] 17
No poys:imal nies - -1 2 13
Not exanc.Led. 3. 2 0

Tozl. .- [} » 20

1AL Jenst 6 of these shuwed £o evidense associated with ashestosis.
100! thene NOL Alpceitied Witk prul, 512t found with sabestosu.
3¢ of Loese DOT anociaed WILh usual signs of asbestons.

What sigrificance, if any, can be attached to the presence of

‘“‘asbestos corns’ on the hands of workers appears doubtful, as 18

" percent of the positives (12 out of 64) and 135 percent of the others
(doubtful, v out of 37, negative, 2 out of 20) showed such corns.

Each roentzenologist who reviewed the X-ray films called attention

tc the fact that these films indicated a very unusual incidénce of

enlargement of the heart. It is probable that this is a compensatory

enlargement due to the additional work put upon the heart in efforts
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to pump blood through the fibrosed |
sufiicient attention bas been paid to ¢th
upon the benrt.

Meny workers had changed from o
from one plant to another during the
asbestos industry.  Since ouly the en
time of this survey in the various de
no way of knowing the averugze amo:
inhaled by these people over the years
quently, it is not possible to correlate
amounts of dust exposure.

. INSURANCE ¢

To throw light on the relationship
nary tuberculosis, an apalvsis of de:
maunent disability clainis waz made it
group ipsurauce and having available

There were 2,099 lives involved, wit
years. The death claims are so sma
clusions cannot be reached from any ¢
same 15 true of the sickness claims
number of claims for respirntory diser
studied but low for the others, as co
experience of 1927, However, during
first part of 1920 there wns= an epideni

The records of one establishment .
death claims and 8 of 10 permanent ¢
listed os due to pulmonsry tubercuios
ordinnte amount of tubercuinsis from
the employees were Negroes, and alsc
ally high in this section of the count
diagnosing pneumocopiosis and the
tuberculosis, these claims were studiec
who had treated the individuals were
and sapatorium records, including
mmvestigated, with the following result

Death claims:

. 1. A tyrpist, not expused to
Intestinal tuberculosis.

2. Colored male, age 27; wor
months; died of pulmounary tuber.
wWas 1o sanatorium 10 months.
mann, No evidence of nsbestosi

3. Colored male, age 32; worke
7 months; died of pulmonary -
bospital. Caritation both lungs;
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te janno Ldood through the fibrosed lunms. It is possible that not
sufiiti=rt ciiention bas been paid to the efferts of the pneumoconioses
TP Lt DAL

Munz wariers bad changed from one department to another and
fromy 1Te Tiand to another during their years of emplovment in the
£shesioe lucusury.,  Since ouly the amounts of dust collected at the
tize ¢! (s #irves in the various departments are known, there is

3

ro war of anowing the average ymount of dust in the atmosphere

julglad by theése people over the years of their employment. Conse-
guantiz, iv 8 Doi possible o correlute individual coses with definite
of dusi exposure,

namin

I B o]
. INSURANCE CLAIMS

To throw licht on the relutionship between asbestosis and pulmo-
rary tuberculusis, en azalvsis of deuth claims and toial and per-
uzment disebility elairms was made in regard to cor:panies carryiag
group insurance and having avaiiable figures. :

There were 2,049 lives involved, with & totel exposure of 7,019 life-
vears. The death claims are so small in number that reliable con-
clusions cenuot be reached froin any subdivision of the figures. The
same is true of the sickness claims under beulth insurance. The
numher of claims for respirators disenses is high in two of the plants
stndied but low for the others, as compared with the Metropolitan
experience of 1927, However, during the latter part of 1928 and the
first part of 1929 there was an epidemic of influenza.

Tii= records of one establisiment (plant B) showed that 6 of 36
ceuth claims and 8 of 10 permanent and iotal disability clnims were
listed == due tn pulmounry tuherculosis, This appeared to be an in-
ordinute amount of tuberculosis from this plunt. However, many of
the enmiplovees were Negroes, and also tuberculosis claims are gener-
aily ligh in this section of the country. Realizing the difficulty in
diarnesing pneumoconiosis and the tendency to confuse it with
tuberculosis, these claims were studied individually. The physicians
wiin kad treated the individuals were interviewed, and the hospital
and eanatorium records, including available X-ray films, were
Invesiigated, with the folowing results:

Death claima:

. 1. A trpist, pot exposed to dust; died of pulmonary and
intestinal tuberculosis. :

2. Colered mele, age 27; worked in asbestos 1 vear and 8
monilis; died of pulmonury tuberculosis following o hemorrhage;
wes i sanatorium 10 months. Also had o four plus Wasser-
wmann. No evidence of asbestosis.

3. Colored maole, nze 32; worked in asbestos plant 1 year and
7 rmonths; died of pulmonary tuberculosis after 1 month in
bozpizal. Cavitation both lungs; no evidence of asbestosis.
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6 4, Cu}lored mnle, age 34; worked in asbestos ]i:?! 4/ y&ﬂ'& hae Wi 3. x gedismsmon to tubereulosis ¢
moaths.

His phbysician believes this was a case of uncom-

plicated tuberculosis.  \Was not inmate of hospital or sanatorium.
No informmation could be obtained on the otber two cases. \
Total and permanent disability claims: :

1. Male. exploved in nsbestos plant 3 vears. His physician -,
states that b2 £r3t came under his observation with un old estab. =
lished cuse of runerculosis about 2 veurs after esbestos employ-
.l;nlumr3 started. 3so hud tuberculosis of the kidney und cervical

ands, .
¢ 2. Maje, empinTed in asbestos plant S months. His pbysician -
stotes Zndime of 0i8 3broid tuberculosis with tubercle bacilli in

‘gputum. No X.rayv svaiiable; but according to physician, as-
bestoz bodies were found in sputum, .

3. Mate, 10 years' emplorment. Two-physicions who treated
him at diferent times are now inclined to believe this man is not -
tuberculous, but bos asbestosis. .

4. \White male, was reexamined at time of investigation. His .
phrsician reports well pourished, busky looking. good color, no -
cranosis: no clubbicg of fingers; diminished expansion: incessant
cough; X-roy shows fine mottling disseminated through both -
lupgs. No evidence of tuberculozis. Frobably a second stage :
asbestosis. v

5. White male, 13 vears in asbestos plant. Is now in sanato-
riura. An interesting case. His physician states that he has ex- .
tensive asbestosis and pulmonary tuberculosis; cavity in right
lung: sputuem loaded wath tubercle bacilli und asbestos bodies;
believes tuberculosis long sntedated asbestosis. This patient 1s
progressing in o satisfactory manner.

It was rot possible to locate the other three cases of total and
permanent disability who had beeu diagnosed es having pulmonary -
tuberculosis. On the basis of the information obtained, the denths in .
death-ciaims cases appear to be due to uncomplicated tuberculosis;
threg of them were Negroes, who were probably tuberculous at the
ticne their employment in the asbestos plant commenced.

Of the § disability cleim cases, 1 was uncompiicated tuberculosis
and 2 were uncomplicated asbestosis who were put on disability
because of a mistaken diagnosis of tuberculosis. In this same com-
munity we know of one death due to uncomplicated asbestosis in an
individual with mary vears’ employment in the-industry.?
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CONCLUSIONS

1. Prolonged exposure to asbestos dust caused & pulmonary fibrosis
of & type diferent from silicosis and demonstrable on X-ray films.
Clinically, from this study, it appears to be of a type milder than =
silicosis. - .

2. Cases of definite cardiac enlargement were frequently found to -~
be associated with asbestosis, '

3 Personal commmunication. - ' '

Jf“vfu';;ri’r'.:-s

-
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iba

indicated in this study.

4. Asbestosis as observed wm this seri
marked disability in any case.

5. It is not known how much asbestc
of pneumonia and acute nentuberculou

6. It is not procticable o~ vet to estab
dust contcnt of air.

7. The amount of dust in the air in }
be substantislly reduced.

-

* .- RECOMMENDAT

It is recommended—

1. That the industry sericusly face t
asbestos plants,

2. ThLat new employees Le examined
exumination &f the chest, and rejectad
tuherculosis or preumoconio=is.

3. That employees bs examined phys
but nt least every 2 years, this exam
examination of the chest.

4. Tbat the industry sponsor studies
as well ns studies on effects oi ssbeatosis
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2. A oredisposition to tuberculosis due to asbestos dust wus not
jndicuted in this study.

1!

4. Leestosls as observed in thiz series of cases had not resulied §
warked Hsahiiity in any case.

—drE T ow much asbestosis muy add to the mortality
ol poesineniz and acute nontuberculous pulmonary infections.

i Zeei Tracticable us yet to establish standurds for the asbestos
Lotems oLy ’ : -

7. Tre amcant of dust in the air i the asbestos plants studied can

Y sooslzmtis.Y reduced.
RECOMMINDATIONS

It is recommendced— :

1. That tke industry seriously face the problem of dust control in
asbestos plants.

2. That new employees be examined physically, including X-ray
examination &f the chest, and rejected for empioyment if they show
tuberculosis or pneumocouivsis.

3. That emplovees be examined physically, preferably everv year,
Lut at least every 2 vears, this examiration to include an X-ray
examination of the chest.

4. Thet the industry spunsor studies on known cases of asbestosis,
25 well as studies on effects of asbestosis on the heart acd circulation.
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¢ Asleriosa bolier = sputum and lung, By Kenneth M. Lynch, 3. D, and W, Atmar Emith, M. D.
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