
r—— | 

U.S. TREASURY DEPART: MENT 
PENLY MOMGENTHAU, Jx., Sceretary 

PUBLIC HEALTII SERVICE 
BUGH 8. CUMMING, Surzcou Gemerad 

EFFECTS OF THE INH -\LATI Or 
4 ASBESTO: DUST ON THE LL.\GS 

OF ASBESTOS WORKERS 
BY 

A.J. LANZA 
Aasistant Jcdical Director 

. . WILLIAM J. McCONNELL 
’ R . . . Asnistant Mecdical Director 

AND 

J. WILLIAM FEHNEL 
Chemist 

udrcpoluon Life Insurance Co, 

REPRINT No. 1665 
FROM THE 

PUBLIC IIEALTH REPORTS 
Yot 80, No. 1, Janvany |, 1053 

(Pages 1~02) 

UNITED STATES 

COVERNSIENT PRUNTING O FICK 
s WASIHINGTON ; 1918 

- — 

';'u,l. I’ the lap-m\lvulmldl)uumuu \\alluglm. DC « « o o & - - - ';-N‘..h 

Effects of the inhalation of asbestos dust on the lungs of asbestos workers: a preliminary study (1935), Part 1
ACL Doc 25321 · Page 1 of 13

Published by AsbestosClaims.Law

asbestosclaims.law/library/25321/1

https://asbestosclaims.law/library/25321/1


' 
i 

| 
) 

N
S

 
o

 

S
 

-
_
—

T
 

. B o mem s = e w - . PR 
- 

EPI';ECTS OF THE INHALATION OF ASBESTOS DUST ON 
THE LUNGS OF ASDESTOS WORKERS 

A Preliminary Study 

By A. J. Laxza, Assistant Aedieal Director, Wittiant J. McCoxserz, Assit- 
ant Medical Dircctor, aud J. WitLiau Frusrt, Chemist, Metropolitan Lije 
Insurance Co. 

INTRODUCTION 

. In 1920 the Metropolitan Life Insurance Co. was approached by 
oficials representiug the usbestos industry in the United States, who 
were desirous of ascertaining whether asbestos dust was an occufa- 
tional hazard in their establishments and, if so, what was the natese 
of this Lazard and what sbould be done to prevent or contral it. 

- About this time soveral articles had appeared in Enziish medies! 
journals describing & pneumoconiosis due to esbestos dust. Whilea 
one or two isolated instances the occurrence of this type of pacunw- 
conijosis had been described in American journals, the industry itsed 
appeared to be quite uninformed of the existence of any sud 
occupational disease. 

The hazard of silica dust, with special reference to the lungs, bss 
long been appreciated, und a great deal of study and research Im=s 
been applied to the problem (in the metal mining and certain otize 
industrics) in Great Dritain, the United States, the British Do 
minions, and in other countries. The nature of the effccts of silizz 
dust expressed in the term wsilicosis”, with the resultant extraue- 
dinary predisposition to puimonary tuberculosis, is well knows. 
These cffccts have been associated with the mhalation of dust cuz- 
taining free silica in varying amounts. The elfects upon the p- 
monary tissue of dusts containing combined silica—silicates—are 
still a fertile field for investization, but evidence is accumulating st 
certain of these dusts produce pathological results quite distinct [rat 
truo silicosis. 

The name “asbestosis” has been applied to the prcumnoconiess 
caused by asbestos dust and it will be so used in this report. Che=- 
ically, the nshestos of conmeree is n hydrated megznesivm silieze 
consisting primarily of silica (combined silica) 44.1 pereent, nmeg- 
pesin 43 percent, il water 12.9 percent, while ferrous iron sl 

. mickel ure present in sl quantitics. This commercial variety of 
UM =33 . .1 
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" ' 2 grfECTS OF ASBESTOS DUST ON TOE LUNGS 
asbestos most commonly encountered is designated as chrysotile and 

l . . : is onc of the four verictics of the nincral serpentine, in which it 
psually occurs in scams. 

It should be borne in mind that silicosis (and presumably asbes- 
' tosis) develops very slowly, taking from 5 to 15 and even 20 or 23 

: ~ years to become established. This rate of progress is iniluenced 
~ . mainly by the dosaze of silica which the lungs reccive, and this des- 

: X . age, in turn, depends upon three varinbles—the amount of siliea in 
the dust, the quantity of dust in the air, und the length of exposure. 
Individual idiosyncrasy migit be included as a fourth vavisble; 
bowever, little is known of the variations in susceptibility in those 

. exposed to dust. It might well be assumed that simiilar variables 
would influence the occurrence of esbestosis. 

In places where asbestos is mined or fubsicated in North America 
@ there does not appear to be present the clear-cut clinical picture 

which is o unesczpable in commiunities with o true silizosis hiazard, 
/ such os hard-rock mining communities. It may be that some of the 

. . asbestos plants are of tuo recent origin for the typicsi eliests of & 
silicate dust to become manifest, but this wouid not apply to the 

_older mincs or to all of the fsbricating plants. 
' Phe industrial Leaith service of the Metropolitan Life Insuranc: 

Co. undertook the followinz investization during the period froz 
October 1029 to Jaauary 1931, which included: 

1. A study of dust conditions in asbestos mines and mills in Canada 
and in fabricating plants slung the Atlantic Seaboard in the Usites 

- States. 
' . ; fil2. Physical examinations of ashestos workers, including Xera) 

ns, 

p 3. A study of dust exhaust systems designed to eliminate nsbesta 
ust. 

" Data on the fabricnting plants only ure included in this study ac-. 
are desiznated in the report as plants 4, B,C,D,and E. Tlisis . 
preliminary report. A more extensive study of the asbestos industs; 

. . is now under way. 
) o - . DUST ETUDIES 

’ Apparatus ard-methods of sampling.—Both the impinzer (1) az 
the electrie precipitator (2) were used for the eolicction of air sampis 
for dusts at the breathing levels and in cluse proximity to the workmes 

. Both of these forms of apparatus #re adapied for this work, a3 the 
) . are transportable, easily set up and adjusted for the taking of & 

& . ' - gir sumples ut the proper level, and are estremely etlicient. 
. . £ T ©+ The impinger collects the dust by aspirating the wir nnd the 

) finpinging it onto a flat surlace covermd by n liquid in o contawr 
4 ) Tho liquid used was distilled water, containimg 50 pereent alcolwl ¢ 

L Rt L e e R IR S 
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2 ON TOE LUNGS 
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revent the solution of some of the dusts, particulerly any silica 
whicl might be presest. The imipinger was actuated by on elcetri- 

cally driven rotery pump ond the rate of air sainpled was measured 
by means of & resistance type of tlow mncter with 2o inclined manome- 
ter for measuring the pressure dificrence. Each sampie represents 
the dust collected from 2 volume of 100 cubic feet of air. 

The clectric precipitator is designed upon the Cottrell precipitator 
principle used for recovering dusts and fumes commercialiy. This 
principle depends on cleetrifyinz the dust particles by making them 
pass through an cleetrostatic ficid and thus causing them to szitle 
out upon a sheet of celiuloid. The eleetrostatic ficld is sot up OF 
menns of a transformer operating from the lizhting lines on 120 volts, 
alternating current. Air is drawn through the apparatus oy a smail 
rotary fan, run by a motor, the quantity being messured by a Low 
meter. Samples of dust brushed from beams and pipe lines near the ceiling 
alsv were sccured for chiemical unalysis. Al samples were shipped to 
the industrial hiygiene laboratory of the Metropalitan Co., and the 
duist counts were made aceording to the metheds accepred by the 
United States Bureau of Mines and tize United States Public Tiea i 
Service (1). Particles in size up to 350 microns in the groatess 
diameter were counted. 

Chienical analyses were made for total (free end combined) silica 
according to the wecepted standard methed of Hillebrand 13). 

In the first plant studied () only pasticles 19 microns and under 
in size were counted. It has been demonstrated repeatedly that ro 
silica particles exceeding 10 miceons (a micron equals onc-ruiilionth 
part of a mcter or one-thousandth part of 8 millimeter) in greatess 
diameter enter tho lung tissu | for this reason, the larger porticies 
usually are not considored when datermining dust counts. L..ier, 38 

.it appeared from somie of the pubiizhed articles (3) (Erziisi that 
ashestos particles much larger in size were tound in lung tissie, it was 
decided to count all particles and make ditfereatial counts of all those 
10 microns and under.! s 

Total particles per cubic [ ¢ and the corresponding weizht of tho 
dust in milligrains were oblo.. 4. sence no relationship between Lo 
dust counts and the corres~~nding weights was found, the weights 
are not included in the tubuiziiens in this report. 

Table 1 shows by plants and Ly depurtments the maximum and 
minimum dust counts in willion particles per cubic foot of air. 
Althouzh the counts in plant A are of particles 10 microns and under, 
— 1 Sanplen collactod by Loat the limpieser snd the electric preciytator were counied. la adlla, 
grleroyholnitupld of thesg dutt | 1 ws mEW enl 22et by bopg preetiol uisd ascrects Wilh 81 N03 
alide prujactir, the e wond prativha Lond f cw it tmien @ Puire Kiomls g 48 ciiis o R R 4 
pctual Dies ureineriy, i wed €Y 13 Cainsinte Ul vt ud oatwle sie G My steued il.ies’a43) 
fogarlthimiic pratildusy | 3,40, bhe broarttnns of 118 furat wa i Po meSurcd Ln 1.8 €o1g W lelay MO 
plottad as crdinater nauit Lt (4t Liadiity b SIIEEIn S B alanivaed 

Y. S ae Smseme’ . .. sma- - W . 
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4 ZYPECTS OF ASDESTOS DUST oX THE LUNGS 
and in the other plants are for all particles, direct eompnfison is 
possible, as in no sminple taken were the number of particles 10 
microns and under less than 04 percent of the whole. 

ian parlicles per cubie foo! 
Tasre 1.—Mazimum and minimum dust counts in mill 

of air, by plant and deparimend 

Plact A Plaat B PustC pLztD Punt E 

” M ‘ ine ‘\IIL-u i\.m:(' Millioa 
e | o LURMTY WPy B -t Lios) 1=t i 

Dapartment ifi Peive ?:':' farite |‘_:f:"’“ 32 Vst § bt yetite 
. e winlef | . PR L LA L 4wt sy s jOT ey IRORCRE 4 

~ mm‘ Py 1 utie ¢ iy !'.m-'-: I hde ) gl | e z:tu‘ 
waked a":" & rasen "‘.:‘"' when | a s ,:.;'.‘.".Z:i' el 

[ w 

Prepanal = - 8| vt o] %8 .‘2 -3 | 
Card rwom 3| V¥ 8| hesde )3t 
Ring .. 
. - B | B et P 

Mule sgunpiss. g B3t s h) 3= 
T wstidf.ee R I L P 80 -3 
Wearisge ooess 4l el . 1) 6| %10 

et Crpsiuns . G b= Jcosscases }e 
Beet 1) 1:85 e sesnze 3| s | i : 2 
tolded trahe DBas | 004 €IUtEN. .ovsnrees s . hoeaeee| 3] W2 
#1odduded Lo Ipinaiss. 1 (ocludes Licad wom S, 

Whereas the dust in the preparation room is practically ell due to 
asbestos, the contrary is the case in the other departmenis. In e 
earding, spinning, and weaving rooms ashestos compriscs about 25 

rcent of the material used. On special jobs the parceataze of 
asbestos may be higher, but in gencral the figure quotecd is apjroxi= 
mately correct, the othier material consisting peincipaiy of cottui. 
In the insulating departments of plant A, asbestus is but 3 pereent 
of the total material used. In the motded Lrake-lining and chiteh 
division of plant D, ashestos comprises about 25 pereent of the tuzal 
materinl. The actual expesure to ashastos dust, thereiore, i3 consid= 

_ erably less than is indicated in the dust counts in table i. 
oo CONDITIONS IN THE PLANTS 

Tho processes in these plants were very similar to those in cottox 
mills in general. For illustration, the process in the preperation Fooi 
of plant B is here detailed at fenzthe 

Asbestos is yeccived in bags. These are emptied upou the floor anc. 
the asbestos is shoveled into puz mills and run for ubout J inute 
in order to crush and open the fibers. From there tie asbesios i 
shoveled into trucks and whecled to hoppers ¥ il cither horizont. 
or vertical openers, cimilar to ihose used in textile mills, After passit. 
through the opener, tire mmaterinl is discharzed into trucks. Wisi 
manufacturing material is Grst run theongit & gurnct machine ot 

- 
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rticles, direct comparison is 
the pumber of particles 10 

.t of the whole. 

/s in million particles per eubic foot 
‘zpariment 

fastC ‘ rum D Plast E 
Nam- ) 

Millen 

les breod kom seas 25, 

soom is practically all due to 
.2 other departments. In the 
. asbhestos coimnprizses about 23 
soeial jobs the percentage of 
! the figure quoted is approxi- 
asisting principally of cotton. 
« A, asbestos is but 5 percent 
olded brake-lining ond cluteh 
: about 25 perceat of the total 
tos dust, thercfore, is consid- 
« counts in table 1. 

& PLANTS 

“ery similar to thiose in cotton 
rocess in the preparation room 

wre empticd upon the floor and 
end run for about 3 minutes 
) 

om there the a<bestos is 
o3 with cither hurizontal 

K extile nills. Alter pas-ing 
scharged into trucks. Wusto 
wough a garnet muckine and 

. " 

discharged into trucks, which are wheeled to the openers, and the 
material is fed into these in the same manner as is the new material. 
After being discharged from the opener, the material is put onto s 
vibrating or shakioz screen, where the long fibers ave picked oif by 
a suction hood and blown into a bin to be used again in toxtiles. 
The short fibers falling through the screen are either sold as such or 
used in making an asbestos cement, 

The cotton is reccived in baies, opened, and also run through 
“wertical openers. It is d'scharged into trucks. The filled trucks [rom 
the vertical -and horizontzl openers containing cither the asbestos 
fiber, the cotton, or the waste material are taken to scparate storage 
bins. - As nceded, these materials are weighed and dumped onto the 
floor in proportion to the mixture desired, and the resulting mixed 
materials are then passed through a mixing picker. s this mixture 
is discharged from the picker, it is sprayed with a light mineral oni. 
The 1aaterial is then taken by a mechanical conveyor to the storaze 
bin in the card room. Two of these mixing pickers dischurze ontw 
this convevor system, while a third machine is cquipped with a 
suclion device which conveys the material to a storage bin in the 
card room._ The object of the two systems is to fucilitate thie hendiinz 
of two grades of material at the same time. The third machine is 
not equipped with an oil spray. The object of the oil spray is pn- 
marily to entrap the smail asbestos fibers and Liold them etmesied 
in the cotton fiber throuziiout the processes of carding, spinning, and 
weaving. Incidentally, it is apparent that it nlzo diminizhes the 
amount of dust. The ruaterial is saturated with about 4 percent of 
oil at this point; but Ly the time it reaches the leoms, the oil had 
diminizhied to less than 1 pereent. 

While 1aineral oil was used in the preparation room of plaat C, it 
apparcatly was not es eflicacions as in plant B. In plant z oil was 
not used, ner was there any attempt at humidification or any system 
of dust exhausting. Carding machines were fed by hand. In plam A 
there was a houpidifyvinz, ventiluting, and heating system, whiie 
plant B deperded on natural humidity. In plant E the carding 
machines were equipped with @ dust-exhaust system, but it was not 
efficiently used. In plant C ezrding was done in 2 buildings, 1 of 
which was equipped with an air-conditioning system, and in beik 
buildings the machines bad exhaust equipment. 

Two plants, BB and C, had artificial homidity installations in their 
spinning rcoms. In the former the temperature was 70° I, refative 
bumidity 78 pereent. One plant, C, had a humidification sy<tetn in 
the twisting department and also in the wenving depurtment, where 
the relative humidity was 76 percent with n dey-bulb temperatuie ol 
69° F., ns compared swith n relative humidity of 44 percent in the 
weaving rooin of plunt A, 
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* will muke the air entirely dust iree. The normal delensive mechianis g 

- This practice will result in saving a needless expenditure ol money. 

- v * prmm——— 1L 

6 ZFFECTS OF ASDESTOS DUST ON THE LUNGS 
Aside from plant E, it would appear that the dust hazzard was ant 

excessive except in the preparation rooms3 of plants B aed C. Tiie 
dust counts are interestinz, 100, when coasidercd iu the lizLt of the 
permissible ctandard for granite dust, established by the United 
States Public Health Service (7), namely, about 10 million particies 
(10 microns and under) per cubic foot. Howerver, we are oot justified 
in assuming that beczuse available information sugzests that asbes- 
tosis is o milder disccse clinically than silicosis, the threshiold of 

missible ‘dust counts is ligher. Asbestosis appears to be patio- 
logically difiereat from silicosis, end the expericuce £0 far does not 
warrant an attempt to define o standard of dustiness for asbestos 
dust. 

DUST CONTROL 

Yarious measures, such 23 oiling, humidification, and local exhagsts, 
tended to reduce the dust. Vevertheless, it was evident that they 
were only partly suecessful, If it is expected to control Gustingss ia 
these plants, finz! reliance must rest upon properly constructed exbinuat 
equipment. In plant C ia one department an experimental instziiae 
tion was sct up. In epite ui some obvious faults, this eyuipineas, ea 
the basis of comparative dust counts, redeced the dust by 50 percent 

_and with further ultcraticns will probably be 735 pereent cileetive. 
In this case such o reducticn scemied quite satisfactory. Itis weither 
practiceble nor cconcinizaily desirable to install suclt equipment 2% 

of the Lody takes care of n fair amount of atinospheric poilutica. 1t 
_is when the Ludy is exposed 10 an excessive atsount of dust that this 
defense mechunism breaks dowh. 

The application of exiust cquipment to testile niachinery invelves 
eonsiderable difliculty, especizily where the construciivn of the plant 
is such that it is not pussivie to apply down-draft suction to the lvomis. 

It is desirabie to install exhiaust apparutus in any plant on am - 
pesimental busis first, end then check its elficicney by dust eounts. 

PHYSICAL EXAMINATIONS 

X-ray films were inade of 126 persens (108 mea, 1S wosnen) workin: 
in ashestos plants in the Usnited States. All but five of these wee 
given physical exnmination. The cases were sclected mere er le: 
at random from among those hnving more than 3 years of empioy 
gnent in the industry. It was soon obvious that the carly disgnes 
of asbestosis must rest 100 lurge extent on Neray piztures of U} 
ehest. As in the early stages of silicusis, the clinical sympions « 
the ashestos wordiers were usually indefinite and inconclusive. 1. 
interpnctations of these Gilits are based on the readings of une cus. 
petent rocntzenvlogist, but they have been reviewed by sever 

- B semete v - - . ' S 
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others expericnced in this field. The diferences of opinioun were of 
o minor nature, and there was general agrecineat as to interpretation. 
The films were read conservativeiy, taking into nccount the physical 
examinctivn and the sge of the individual, and were classed as 
positive oaly wlen there was no mejor disagreement. All examiners 
were guided by their experience ia silicosis and othier types of pacu- 
moconioses. The filins classed es pezative for asbestosis were further 
subdivided into doubtful and negative. Only time can tell 
whethier the individuals claszed os doubtful are progressicg toward & 
definite asbestosis. Particuiar attention was focussed on the presence 
or absence of indications of tubereulosis, acd in this respect all the 
reviewers of the flms were in gecord. With the unbappy esperienco 
of silicosis in mind, it was felt that a great deal of care should be 
devoted to ascertaining, if pussible, whether or not asbestosis pre- 

The cases of asbestosis were divided into two classes, first stage 
and sccond stage. The first stage embraces those who show by 
X-ray esawination dednite lung patholegy sufficient in extent to 
warrant a dizgitesis of poeanioconiosis, but who have no dcfinite 
symptoms. The sccond-stuze cuses exhibit more extepsive lung 
patholozy and ul:0 deflinite syuptoms. 

All these individuals * were actively enzaged in factory work, and 
it was not preeticable to male 2oy distivetion on the basis of working 
ability or dizclility. Had acy individuals been fournd who exhibited 
estensive pulinonary involvement apnd marked physical disability 
or totsl dizabiiity, they would have Leen clussified as third stage, 

- but no such cases were {ound. 
Of the total of 120 Xemuy examinations, 4 were diaguosed as 

second-degree ashestosis, 63 a3 first degree, 39 es doubtful, and 20as 
D negative. 
A There is a definite increse in the pereentage diagnosed as positive 
. io relation to the years ol exposure, B3 shown in tabie 2. Suall 

plimbers make it impossible to determine Luw f{ar the factor of age 
enters into this inerease. 

Tasrx 2.—Clcssifcation of cases Ly years of eposure 
Number 

Yours of eaposure '-.u":' - 
Positive l Deuhiful | Nezalive 

OVEr 15 YOUS. o cverversnasansarsmmsensssness cosmsmssess o n ‘" I 
P TN PR L o Fx) 7 3 2 

o lWyras o [ 2] = - ] 3 
UBUrE § )0 S e vrvnnnnsnncssnans o < Wi LM 2 

Folal QL NA0ES, cavnsinssnransrsssssanccasnnssonsfrassasases ! % i | » 
VPt tle. 11 ool conlinuous. 
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8 ZPFECTS OF ASEESTOS DUST OX THE LUNCS 
‘ nl 

~ Of the 64 persons given physical examination and diagnosed as 
baving positive asbestosis, oniy S were eutirely free from symptoms, 
while 10 out of 37 with douttful and 7 out of 20 with negative ding- 
poses were free from symptoms. Dyspnoea and cough wcre the 
symptoms niost compluined of, but none of these cases exkibited the 
orgent or evident type of “short wind " scen in true silicosis. Several 
of thosc classed as negative stated that they were “short winded"” 
and were so recorded, but too much emphasis should not be placed 
on statements of subjective symptoms. During the prozre's oi the 
study, pliysicians who were practicing in the communities where 
asbestos workers lived were questioned and stated that they did not 
gnd an unususl amount of tuberculosis among these workers, The 
contrast between this state of afTairs and that found in a community 
with a silicosis hazard is noteworthy, 

The incidence of tubcreulosis (based upon Xeray films) is given in 
table 3; 40 of the 67 esamined had less than 13 years oi cmploy- 
meot in the industry. 

Tastr 3.—Ineidence of tubereulosis 

- . " Pasitive l Doshiiel | Nezative 

bereu'nely (herisl) ... P 7 1 | 
Dereu’ s (a8hiv @) ianvsnsnnns essssssssnsre cavsssssasessssssosase| ‘i kl 1 

otal ez neld o L 2 k. 

VTl cosewas diaznosed a: probutly aztise oa the Nocay fodings. 

Table 4 gives information as to physical signs of chest trouble. 
Tasre 4. —Clest findings 

L Positive | Duubiful | Negatire 

? fi;fll sizneof chest troulle . L) " " 
L T R L Rttt A i 3 Notevond. oooanns . 3 2 ': 

Total. : '3 l Y = 

ALt Al thew ol maer 
130l they nnl sewd dod widligeoa 
DL 1505 B0 Maiaivl AulB LS 

nserated *oth Tadnstnye, 
S = I e 
ool s, 

What siznificance, il aay, ean be attached to the presence of 
ugshostos corns” on the hands of workers sppears doubtful, as 13 
pereent of the positives (12 out of G4) and 135 pereent of the others 
(doubtlul, 7 out of 37, nezative, 2 out of 20) showed such corns. 

Each roentizenolozist wiiw reviewed the Xeray filus called ettention 
to the fact that these filzis indicated a very unusual incideuce of 
enlargement of the heart. It is probable that this is & compeonsatory 
enlargement duo to the additional work put upon the heart in cifurts 
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ZFFECTS OF ASDESTOS DUST OX THE LUNCS 9 

to pump bload throngh’ tho fibrosed lunzs. It is possiblo that not 
sullicient attention hias been paid to the elfects of the pneumocnnioses 
upon the Leart. 

Many worlkers had changed from one department to another and 
from one plant to another during their years of empioyment in the 
asbestos industry, 3ince only the amounts of dust collected at the 
time of this survey in the various departmeats are known, thero is 
no way of knowing the averize amount of dust in the atmcsphere 
inhaled by these people over the years of their employment. Conse- 
queatly, it is not possible to correlate iadividual eases with definite 
amounts of dust exposure. ) 

INSURANCE CLAIMS 

To throw light on the relationship between asbestosis and pulmo- 
pary tuberculosis, an analysis of Jeath clzims and totai and per- 
manent diszbility claims was mde in rezard to con:panics carrying 
group insurance and having avzilzole Eoures. 

There wero 2,000 lives involved, with a totzl exposure of 7,019 life- 
years. The death claims are so email in pumber that relictie con- 
clusions cannot be roached from any sulddivision of the figures. Tho 
samo is truc of the sickness claims uades health insursace. The 
pumber of clais for respiratory discases is Ligh in two of the plants 
studied but low for the othiérs, 83 compared with the Metropoiitaa 
experience of 1027, However, during the latter part of 1623 and the 
first part of 1923 there was an cpidemic of inlluenza. 

The records of one cstabiisinuent (plant B) showed that 8 of 36 
death elaims and S of 10 permanent and 2ozal dizability cluims were 
listed as due to pulmenary tuberculosis. Lis appeared to be ua in- 
ordinate amount of tuberculosis ivoin his piant. However, many of 
the employces were Negroes, and also teberculosis claims are geners 
ally high in this section of the eountry. Realizing (he ditiiculty in 
dingnosing pneumoconiosis and the tendeney to confuse it with 
tuberculosis, these elafms were studied individuslly. The physicians 
who had treated the individusis were inzemviewed, and the hespital 
and sanatorium records, including asziluble X-ray films, were 
investigated, with the following results: 

Death claims: 
1. A typist, not exposcd to dust; died of pulimonary and 

intestinal tuberenlosis. i 
2. Colored male, aze 27; worked in ashestos 1 year and 8 

, - months; died of pulinomay tubereulemiz folloming a hemorriage; 
was in Sinatoriann 10 months, A= had a four plus Wasser- 
piann. No evidenee of asbestosis. 

3. Colorend mude, s 523 worled in ashestos plant 1 year and 
7 monthis; died of prlizoenary tubnereuiosis witer 1 omonth in 
bospital. Cavitation boih lungs; uo evidence of nslostosis. 
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10 EFYECTS OF ASDESTOS DUST ON THE LUXNGCS 

. . 4. Colored male, age 34; worked in asbestos plunt 2 years a:. 
" 6 monotls. His physicizn believes this wus a case of unen; 

licated tubereuiosis. Was not inruate of hospital or sanatoriu:. 
! - o informnation could Le obtzined ou the other two cases. 

Total and permancnt disabiity claims: 
1. Male, emnployed in asbestos plant 3 years, His physici. 

states that Le nirst came under his observation with an old est.. 
lished case of tubercuiosis about 2 years after ashestos empl, 
m':n(t! started. Also had tuberculosis of the Kidney und eervi, 

nds, 

2. Male, emplored in ashestos plant 8 months. Llis physici. 
states finding of old fibroid tubereulosis with tubercle baeilii 
sputum. No N-ray aveilable; but according to plysician, 
bestos bodies were found in sputun. 

3. Male, 10 years’ employinent. Two physicians who treat 
bim at different tines are now inclined to believe this man is @ 
tuberculous, Lut has asbestosis, ‘ 

i 4. White male, was reexansined at tie of investization. ! 
- physician reports well nounsied, husky looking, gaud color, 

eyanosis; no clulbing of fingers; diminished expansion; inccss, 
- eough; N-ray shows nne moetiing dissemnated through fo 

lungs. No evidezee of tuberculosis. D'rodaliy a second st 
- asbestosis. 

! ., 8. White male, 13 yezrs in asbestes plant. Is now in saga- 
Hum. An interesting case, 1is physicizn stutes that be bus . 
tensive oshestosis and pulmonary tubereilosis; caviry in riv 

. lung; sputum loaded wath teberele biuciiti and asiwstos bou: 

.. believes tuberculosis lonz antedated asbestesis, Tlhis patient 
progressing in a sutisfu tory manner. 

. It was not possible to locate the cther three cases of total z: 
permanent disability who Lad been ding wosed o8 having pulmons 
tuberculosis. On the basis of the information oltzined, the Ceuths 
death-cluims cases aprear to be due to uncomnplicuted tubireaivs 
three of them were Nezroes, who wese probably tubercuicus ub d 
time their employmesi ia the asbesios plant commnienced. 

Of the § diszbilisy claitn czse5, 1 was uncompiicated tubereule 
. and 2 were uncomplicated asbestosis who were put on disabiil 

* because of a mistal:en diagnosis of tuberenlosis. In this same co. 
munity we know of one death due to uncomplicated asbestosis in 
individual with many years’ employmeat ia the industry.? 

~
 

CONCLUSIONS 

1. Prolonged exposure to ashestos dust eaused a pulmonary fibzo 
of a type different fruin silicosis and demonstrable on X-ray il 

» = QClinically, from this study, it appears to Le of a type milder tl 
. silicosis. ! 

2. Cases of definite cardise enlargement were frequently found 
be associuted with asbestosis. 
—— 

S Penieual cvmmiidcatiog 
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: EFFECTS OF ASDESTOS DUST OF THE LUNGS 11 

3. A predisposition to tuberculosis due to asbestos dust was not 
indicated in this study. : 

4. Asbostosis as observed in this series of cases had not resulted 
marked disability in any eaze. 

in 

5. It is not known how much asbestosis may edd to the mortality 
of pncumonin and acute rontubercuious pulmonary infcctions. 

6. Itis not practicable as yet to estublish staadards for the asbestos 
dust conteat of air. 

7. The emount of dust in the air in the asbestos plants studicd can 
be substantially reduced. . 

’ 

RECOMMENDATIONS . 

Itis recommended— 
1. That the industry soriously face the problem of dust coutrol in 

ashestos plants. 9. That pew employees be csamined physiezlly, including X-ray 
examination of the chest, and rejected for caiployment i thay sh 
tuberculosis or preuniceonicsis. 

oW 

3. That employces be exemived physical!y.-prcfe.’nbl)' every year, 
but at least every 2 yeass, this cxamination to juciude an 
examination of the ciest. 

- 4. That the industry 

X-rey 

sponsor studies on known ¢2sCs of esbestosts, 
as well as studics on effects of asbestosis on the Leart end circulation. 
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through animal esperimentation, with the aid of .o grant from the 
Metropolitan Life [nsurance Co. 
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