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Cr. A. J. Lanza,

letrogpolitan Life Insurance Co.,
1 Yadison Averue,

New Tork Cilty.

ear -r. Lanza:

I a3 napéing you zerewith the galley zroof of yeour
relizirnary study entitled "SIifects of Irhalation ol Asbestos

‘g

(=)
Just upon tke Lurgs of Asbestos Jorkers". I am also enclosing
Copy of Yr, fobart's lektter to 2e of Teceaber 15th which contains
hls cozzents as to certain aspects of the study that he considers
undesiracle from the inZustry viewpoizt. I trust that you will
give hils cozzents and sugges:tisns, as vell as those zecticned ‘=z
37 letter of Cecezber 10th, jour aost serious coosideration. I
az sure that you understand S1lly %nat no one 1n our crganizatisn
is sugzesting for a zoment thas you alter by one Jot or tittle
ary scientific facts or i-evitable conclusiors revealed or Justi-
Zled by your prelizirpary survey. All ve ask is that all of
Tavoraole asgects of tha survey de includec and that nore of
urnfavoradble be urintentionally plctured i{a darxer tones than
Clrcumstances Jusstily. I feel confifent we can derpend ugon 7
UYeCornell t2 zi7e us this "treax™ and zdine and Zr. 9

and Cr.
siggesticns arce jpresented {= this sgiric.
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Sincerely ycurs,

Vardivrer Brown

A dudm
Attorney
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EFF2CTS OF TH? IFELATION OF ASBESTOS DUST

UPON THE LUNGS OF ASBESTOS WORKZRS

.

Industrinl Health Service
Policyholders Service Bureau
Metropolitan Life Insurance Company
New Tork
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The authors wish to express their sincere thanks to all those who
aided in paking this study possidle, especially the officials and employess
of the asbestos corpanies who cooperated to the fullest sextent and gave svery
faoility for securing data. Also to Dr. Panoocast of the University of Peansyl-
vania ¥or his interest and valuable tdvico in interpreting X-ray films and to
Dr mte. V., Meriwether, Unit?d States Public Health Bervice, SBurgeon in Charge
of the Dnited States Burcau of Mines Cooperative Clinic in Picher, Oxlahoma,
;hose interpretation of all the X-ray films listed in this report is followed.
Also to Dr., ¥W. Atmer Smith, and Dr. Kenneth Lynch of Charleston, S.C. for in-
fgrmation and advioce, particularly as to the patbology of asbestosis;® to
Dr. ¥. Y, ¥ild of Charleston, 5.C.; to Dr. Joseph K. Wyatt of Newark, ¥.J.,
and Dr, H. ﬁ. Fellows of New York, for essisting in interpreting X-ray films;
to Dr Paul 0.'Snoko ©of Lancaster, Pa.; to Dr. R. H., Stevenson of Danville,
Quebec, Canada; to Dr. L. U, Gardner and Xr, Donald B. Cummings of Saranac
Laboratory, who have undertaken the study of the pathologioal effects of the
inhalation of asbestos dust through anipal experimentation, with the aid of

& grant from the Metropolitan Life lInsuranoce Company.

¢ "Asbestosis Bodies in Sputum and Lung, Kenneth M, Lynck, X.D. and W. Atmar
Spith, U.D., Charleston, S.C., Journal of American Mediocal Amsociation,
August 30, 1930, Vel. 95, No, 9, pp. 659-661.
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INTREODUCTION

In 1029 <he Letropolitan Life Incurance Company was cpproachsd by
firms representing the asbestos industry in the United States with the request
th;f a hrgionic etudy dbe n;do.of thot industry. The officiels representing
these firnms were desirous of ascortalning if asbestos dust was an occupational
bezard in their establishments and, if so, what was the nature of this hs:arq
and whet should be dome to prevent or oonirol it.

About thisg time severcl articles had appoared in BEnglish mediocal
Jeurnals descriding & pneumoconiosis dus to asbestos dust. VWhile in one or
tﬁo isoloted instances tho ocourrence of this type of pneumooconioris had deen
descrided in Anoricaﬁ Journals, the industry itself appeared to be quite un-
iﬁ;ormed of tho existence of any such occupational dissass.

Tbe bazard of silica dust with special reference to the lungs hos
long‘bcen gpjrpciatcd and s great deal of study and research has been appliod
to the silioa dust problem, primarily in the metel mining industry, in Great
Britian, the United States, the British Dominions, as well as in other countriss.
The nature of the sffesots of silica dust expressed in the term "silicosis®, vit;
the resultant extraordinary predisposition to pulmonary tuberculosis, is well
knovn. Thesc effecis have been associatod with the inhalation of dust contain-
ing froe silica in varying smounts. The effects upon the pulmonary tissus of
dusts ccnteining combined silica - silicates - ars still o fertile field for
investigation, but ovidence is aocumuleting that certain of these dusts produce

Pethologicul results quite distinct froi truc silicosis.
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The naric asbectoeis h2s boen 2pplied to the pneumoconiosis caused by

asbestos dust and it will bo so used in this report. Chemically, the asbestos

Bilica 44.1¢
Uacnesia 43.CK
Fater 12.9¢

of coumerce is a hydraoted magnesium silicate consisting primarily of zgr

3
vhile ferrous iron and nickel are present in_lmall quantities. This commercial Sf)
variety of asbestos most commonly encouniered is designated as chrysotils and
is one of the four varieties of the mineral serpentine, in which it usunlly )
occurs in seams. R

It should be borne in mind that silicosis (and presunadbly asbestosis) jii

develops very slowly, taring Irbn five to fifteen and even twenty or twenty-

five years to become established. This rate of progress is influenced mainly

(opres:

by the dosage of silica which the lungs receive and this dosage, in turn, de-
pénda upon three variables: the amount of silica in the dust, the quintity

of dust in the air, and the extent of exposure. Individual idiocsyncrasy
might be included as a fourth variadle; however, little is Xmown of the varia-
tions in susceptidility in those exposed to dﬁst.

There does not appear to be present, in places where asbestos is mined
or fabricated in North Anerica, the clear-cut clinical picturs wkhich is so un-
escap;ble in communitieﬁ with a true silicosis hazerd, such as bard rock
nininé coorurities. It might be thought that some of the asbestos plants are
of tuo recent origin for tﬁe typical effects of a silicate dust to become
Lanifest, but tﬁia theory would not apply to the older mines or to all of the
Sthricatin

.
slanta.

-
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The Industrial Heolth Sorvice of tho Metropolitan Lifo Insuranse




Coxpany undertook the fcliowiﬁs invaaiization during the period Irom October,
1929 to Janua}y, 1931. This investigation included:
A. A study of dust conditions in asbertos zines, mills, and
fabricating plants, -
B. Physicel examinations of aslLcstos workers, including X-ray
Iilas.
C. A study of dust exhaust systexzs designed to eliminate asbestos
dust.

Asbestos fabricating plants loocated slong the Atlantic Ssaboard were
included in this study and are gcsignstcd in the report as plants A, B, C, D,
and E. Asbestos mines and mills in the Provinos of Quebeo are designated as
¥, 0, B, and I,

The Canadian portion of the investigation wos conductod Jointly with
th; Industrial Hygiene Division of the Departzment of Publioc EHealih of the
Medioal School of McGill University. The results will dbe summarized in a

report which will follow the pressnt one dealing with the investigation in

the United States.
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DUST STUDIES

————

Avparetus Eﬂﬁ Wethods of Sampling:

Both the impinger (1) and the electric precipitator (2) werc used for
the collection of air samples, for dusts, at the breathing lsvels and in close
proximity to the workmen. Both of thess forms of apparatus are adapted for
this work, as they are transportabls, saxsily set up and adjusted for the taking
of the air samples at the proper level, and are extremely sfficient.

The impinger collects the dust by aspiruting the air and then im-
pinging it onto 2 flat surface coversd by & liquid in a container. The liquid
used was distilled water, comteining 50 psrcent alcohol to prevent the solution
of some of tho dusts, particularly any silica which might be present. IThe
impinger was actuated Dy an electrically drivez rotary puxp and the rate of
air sampled was moaiurod by means of a resistance typo of flow moter with an
inclined mancmeter for measuring the pressure dirrerahcc. Ea:h saxple repre-
sents the cdust collectsd from & volume of 100 cubic feet of air.

Tae electric precipitator is designed upon the Cottrell precipitator
principle used for recovering dusts and fumnes commercially. This principle
depends on electrifying the dust particles by wmaking thex pass through an
eloctrostatic field ond thus causing them to settle out upon & sheet of oellu-
loid. The electrostatic field is set up by means of s trnnstorner_Oparatiag
from the lighting lines on 120 volts, alternating current. Air is drawn through

ths epparatus by moans of a small rotary fan, run by a motor, the quantity deing

{1l)"Comparative Tests of Instruments for Determining Atmospheric Dusts®,
Tublic Kealth Bulletin No. 144, Trcasury Department, Wsahingtoa, D.C.

{Z)*"Determirstion of Suspensoids by Alternating-Current Precipitators®, Philip
Drinker and Robert Y. Thomson, Journzl of Indusirial Hygiene, Vol. VII, No. 6,
wdin, lula.




moasurcd by means of a flow zoter.

Samples of dust brushed frum beams and pipolines ncar the celling also
were secured for chemical analysis. All samplos wers shippod to the Industrial
Rygisne Laboratory of the'notropolitan and the dust counts m;de according to the
rothods azcepted by the U,S5. Burcau of Mincs and the U.S5. Public Health Sorvicii)
Particles in size up to 360 microns in the greatest diameter were counted.

Chemical analyses wers made for total (frees and combined) silioca acoord-
ing to the acoepted standard method of Eillebrand.(3)

Percentage Frequenzy EE Particle Size:

In the first plant studied (A) 6nly particles 10 microns and under in
size were countgd. It hes been decornstreted repeatedly that no silica yarticles
exceecing 10 microns - 2 picron squals one-millionth part of s mcter or one-
théusandth part of a millimoter - in greatest diameter, enter the iung tissue,
and for this reason the larger particles usually are not considered when deter-
mining dust o;gnts. later, as 1t appeared from some of tho published articles(4)
(English) that asbestos particles much larger in size were found in lung tissue,
it wes decided to count all particles and make differential counts of all those
10 microns and under.

Both samples collected Ly the imp;nger and the electric precipitator
were counted. MUlicrophotographs of these dust particles were further enlarged by
being projected upon a screen by means of o lantern slide projector, the enlarged

pariicles boing measured with a ruler. BXEnowing tho entire enlargement (by actual

(1) "Ccmparctiivo Tests of Instruments for Determining Atmospheric Dusts®, Public
Health Bulletin No. 144, Treasury Dopartaent, Washington.'D.C.

(3) "The /nalysis of Silicate and Carbonate Rocus", W.F, Hilledbrand, Bulletin 422
U.S. Geological Survey, ¥ashington, D.C.

(+) "Tulmonury iAsbesitesis®, W, E. Cooke, British Medical Journal, December 3,
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mcasurc=ent), it vas easy to calculate the original particle size.(5) By the
use of Eazen's (6) logarithmic probadbliiity pape:r, the logarithms of the
Zunction to be moasured - in this case microns - aroc plotted as ordinates
against the probability of occurrsnce as abscissae. Since the line is
straight, exterpolaticn and 1nterpolatioﬁ of any desired region is facilitated.

The analyses are reported in total part%cles per cubic foot and also
in the corresponding weight o0f the dust in milligrlml. There i3 no indicated
relationshiy between the dust counts and the correapondiné weignhts. Con-
sequently, the weights are not included in the tabulations in this report.

Table No. 1 shows by plants and by departments the dust cou;::.zn
million particles per cubic rooé of air, The plants included are all in the
United States and are mainly of a textils nature. It will be noted that the
counts in plant A are of particles 10 miorons and under, whils in the.other
plants all the particles were oounted. XHevertheless, direct compari;on is
poslibl;. 88 in no sample taken were the number of particles 10 microns and
under less than 94 percent of the whole, which makes it evident also that
in regard to dust control we are concerned only with the smaller sizes.

It is also important tc note that whereas the dust in the preparation
room is practically all due to asbestos, the contrary is the oase in the
other departments.

In tho carding, spinning and weaving rooms asbestos is about 25 per

sent, of the material used. On spocial jobs the percentage of asbestos mey de

(5) Green, H. "A Photomicrographic Method for the Determination of Particle
Size of Paint and Rubbor Pigments", Journal Franklin Institute, 1921, 192, 637.
(6) Whipple, G.C. - Vital Statistics, John Wiley & Sons, N.Y., 1925, p. 451.




bighcr, but in gencral the figurec quoted is approximately corrsct, ths other
=nterial consiating principelly of cotton. In the insulating departments of
plant A, asbestos 1s dut 5 per cent, of the total material used,

In the molded dbrake lining and clutch division of plant D, asbestos
is about 25 per cent., of the total material.

The actual exposurs to asbestos dust, thersfore, is consideradly less

than is 1ndica;ed in the dust counts in Tadls I.
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CONDITICIS IN THE PLANTS

The proccsses ln theae plants were very similar to ootton mills in
general. For illustrztion, the prccess in the preparation room of plant B is
detalled at lensth:

Asbestos i3 received in bags and these are emptied upon the floor

and the astestos is shcveloed into pug mills and run for about five minutes

' in order to orush and open the Iidres. JXrom there the asbestos is shoveled

into trucks and wheeled over to hoppers with either horizoantal or vertical
openers, similar to those used in the textile mills. After passing through
the opener, the material is discharged into trucks. VWaste manufacturing
material is first run through a garnet machine and dischbarged into trucks
which are mheeled over to the openers and the matorial is fod into these in
the same manner as the new material. The msaterial, after being discharged
from the opener is put onto a vibrating or shaking screen where the long
fidres are pickod off by a suction hood and blown into a din to be used again
in textiles. The ;hort fidres falling through the soreen are either sold as
such or used in making an asbestos oement.

The cotton is received in bales, oyeno&, and also run through
vertical openers. It is discharged inte trucks. The filled trucks from the
vertical and horizontal openers containing either the asbestos fibre, the
cotton or the waste material are transported to separate storage dins. As
needed, Lhese materials are weiehed and dumnped onto the floor in proportion to

the mixture desired and the resulting mixed materials are then passed through
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a mixing pickor. As thio mixture is discharged from tho picker, it is sprayed

with a light mineral oil. The material is then passed onto & meobanical oon-

veyor and taken to the storage bin in the card room. Tw%o of these mixing picz-
ers dischargo onto this conveyor systea, while & third machine is equipped with
a puction davice which conveys the materinl to a storage din in the card room.
The object of the two systems is to facilitate the bandling of two grades of
material at <the sams time., This third maohine is not equipped with an oil
spray. The object of the oil spray is priparily to sntrap the. small asbestos
fibres and hold them enmeshed in the cotton fibre throughout the processes of
carding, spinning, and weaving. Incidentally, it is apparent that it also
diminishes the amount of dust. The material is saturated with about 4 per
cent. of oil at this point, but by tho time it reaches the looms the o0il has
i diminished to less than 1 per oent.

' ¥hile mineral oll was ussd in the preparation room of plant C, it
apparently t;g not as .rticaﬁious as in plant B. In plant B oll was not used,
nor was ther; any attempt at humidification or any system of dust exhausting,
Carding zachines were fed by hand. In plant A there 'ﬁs & bumidifying, ventil-
ating and heating systex, while in plant B natural bumidity sufficed for the
procoss. In plant E the carding machines were equipped with a.duat cxhaust
system, dbut it was not efficiently used. In plant C carding‘waa done in two
bulldings, ono of vhich was equipped vitﬁ an air conditioning system, and in
both buildings the machines had exhaust equipzent.

Two plants, B and C, had artificiasl humidity installations in their

spinnirg room=s. In the former the temperature was 76°F,, relntive humidity
78 per coent.

One plant, C, hod a humidificotion system in the twisting dopartment

|
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and 8lso in the weaving depertment whero the rclative humidity was 76 por cent.
with a dry dbuld tempcroturs of €9°F., ap comparcd with a relative humidity of
44 per cent. in the weaving room of plant A,

Aside from plant E, which was unnecsssarily dusty, it would nﬁpanr
that the cust hazard was not excessive sxcept in the preparation rooms of plan:a
ﬁ and C. The dust counts are interesting too, when considered in the light of
the permissible standard for silicecus dust, established by the Uniied States
Public Eealth Servioce,*® namely 10 million partiocles (10 microns and under) per
oubic foot. However, we ars not jJustified in assuming that because asdbestosis
is a milder disease, clinically; tbhan silicosis, the threshold of permissidle
dust counta is higher., Asbestosis is pathologically different from silicosis,
and the experience so far does not warrant an attempt to define cn u}bitrnry
standard of dustiness.

DUST CONTROL

Variou; measurcs, such as oiling, humidification, and local exhausts,
tended to reduos the dust, Nevertheless, it was evident that they were only
partislly sucosssful. It also is apparsnt that, if it is expeotad to comtrol
dustinoss in these plants, final reliance must rest upon properly oo;atructaa
sxhaust equipzment. In plant C in one department an experimental installation
was set up. .In spite of some odvious faults, this equipmont,'on the basis of
comparative &ust counts, reduced the dust by 50 per cent. and with further
alterations will probadly de 75 per cent. offective. For all praotiocal purposes,
this is quite satisfactory. It is noithor practicoble nor economically desiradle

to {ngtall such equipment as will make the air entirely dust free, even if this

* "Hewlth of Workors in lusty Trudes (Granito Industry®, Public Health Bullctin
io, 187, U.S. Public Hcalth Service, Washington, D.C., 1929,




were possidle. The normal defensive mechanism of the body takes care of a fair
zmount of atmostheric pollution. It is when the body ioc exposed to an excess-
ivo amount of dust over a long period of time that this defense mechanisn
broaks domn.

The application of exhnust equipient to textile machinery involves
considerable difficulty, especially where the construction of the plant is such
that it is not possible to apply down draft suction to the looas.

It is desiradble to install exhaust apparatus in any plant on an experi-
mental basis first, and then check its crficieggy by dust oounts. This practice

%ill result in saving the needless expenditure of much money. C

PHYSICAL EXAMINATIONS

It was soon obvious that the diagnosis of asbestosis nust rest mainly
on X-rzay films of the chest. As 1# the early stages of silicosis, th§ syzptoms
of the asbestos workers were usually indefinite and inconclusive. The follow-
irg tables are based on physica} examinntion, together with X-ray films of 126
persons actually working in asbestos plants in the United States. XNo Canadian
results are included here. These cases were selected more or less at random
from among those having more thon three years of emplcyment in the industry.
The interpretations of these films all are bosed on the readings of one ocompe-
tent roentgenologist, dut they have been studied Ly severel others experienced
in this field. The differences of opinion were of a minor nature, and there
was gensral ecgreczent as to interpretation, - The films were read conservatively,
the X-ray findings took into account the physical examination and the age of

the individual, and only those were classed a® positive about whioh there was
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Ino major discgrecement. All concerned wore guidcd by their experience in sili-

. cosis oand other types of pneumoconiosis, henoce the tilna classed as negative

for nabestosis were further subdivided into "doubtful® and "negative®. Orly
time can tell whether the individuals classed as doubtful are progressing

tovard a definite asbestosis. DParticular attention was focussed on the prescnce
or absence of indications of tuberculosis and, in this respect, all the re-
viewers of these films were in scoord. Vith the unhappy experience of silicosis
in mind, it was felt that & great deal of ocare should be devoted to ascertaining,
if possidle, whot;:;\ﬁr not asbestosis predisposes to tuberculous infection.
Table II sxhidbits the diagnostic olassification of these 126
individuals, with their symptoms and specific occupations. TFive of these per-

sons were not physiocally examined. .

The cases of asbestosis are divided into two classes, first stage
and second stage. The first stage embraces those who spoc by X-ray examination
definite lung pathology sufficient in extent to warrant a diagnosis of pneumo~
coniosis, but who have no definite symptoms. The second stage cases exhidbit
more extensive lung pathology and also definite symptoms.

All these individuals® were actively engaged in faotory work, and
it was not practicable to make any distinction between them on the dasis of
working ability or disability.

Had any individuals been found who exhibited extensive pulmonary

irvolvement and morked physicsl disability or total disability, they would have

beon claspified ac third stags, but no such were fourd.

‘.o asbostos worker (2nd degres stage) retired of his own accord and because of
tld uge ten yoeurs provious to this study, but i{s ptill aotive about his garden.

< DEFENDANT'S
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It will be ocen from Table Il that of a total of 126 X-roy examina-
tions four were diagnosed as second dogree asbostosis; sixty-throe as first
degree; thirty-nine as doudbtful; and twenty as negative.

Tadle II also shows tbat only eight individuals out of sixty-four
with positive asbestosis were entirely free of symptoms, while ten out of

thirty-seven witk doubtful and seven out of twenty with negative diagnoses were
- free of symptoms. .
Dyspnoea and cough wers the symptoms most oomplained of, dut nons
of these cases exhidited the urgent or evident typo of ®short wind" seen in
true zilicoczia, Several of those clacsed as negative stated that they were
"short-winded® and were so recorded, dut too much emphasis should not be placed
or thece statements of subjective symptoms. Table III shows the occurrence of
dysﬁnout and cough.* |
TABLE III

- Positive Doudbtful Negative

Dyspnosa 40 16 8
Cough 39 20 10
Not examined - S 2 o]
Total 67 39 20

The inoidence of tuberculcsis (based upon X-ray films) as revealed

in Tadle IV is both interesting and important,

TABLE IV

Poeitive Doudtful Nogative

Tuberculosis (hesalsd) 7 1 2
Tuborculosis (active) qee 0 1
Total Examined 67 39 20

*ln Tablea II1I to XI, inclucive, the divicion into poaitive, doudbtful, and
nepntive refors to the caroa Ao clacssificd in Tabdle I1I.
Thiy case wao dingnosed as probably active on the X-ray findings.
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Durins the progress of the ctudy, physicianc who were practicing in
tne coumunitics vherc asbestes workers lived were quostioned, and n;ated that
they did not find cn unusual amount of tuberculcsis mmorg thece workers. Tte
contrast between this atate of affeirs and that found in communities with a

silicosis bazard, is noteworthy.

Th? following tables classify results of sxamination:t by occupation
in industry and by years of exposurs. It is to be remembered, howsver, that
these individuals are claggified according to the department in which they
veres working &t the time of sxamination or where they had spent most of thelr
time, Many had chenged from one department to ancother and from one plant to
another during their years of employment in the asbestos industry. Bince
only the omounts of dust oolleoted at the ;1me of thias survey in the various
departments are knmown, thers is no way of mowing the average nmoun? of dust
in the atmosphere irholed by these people over the years of their smployment.

Consequerntly, it is not possidle to correlete individual cases with definite

amounts of dust exposure, : 2 DEFENDANT'’S
: UﬁfEJUilIT‘S?T

TABLE V

EZ Departments

Positive Doudbtful FRegative

Weaving
Carding
Bpinning
¥arping
Bpooling
Trucking
Loor fixing
Packing
¥inding
Pickor
Twisting
Other
Total examined
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TABLE VI

Years 0 Zxvozure

Positive
Over 15 years 13
10 to 15 yecors 7
5 to 10 years 30
Under § years 17
Total sxamined 67

The following tadles are also of iaterest, dut, like the two previous,

are of limited valus and little in the way of defirite oonclusions can be besed

Doubtful Negative
1(part time) 3 (1 not
3 2 cor-
27 3 ¢in-
1n 12 wous)
39 20

TABIE.EZE
ég: Gronzs
Positive Doudtful Negstive
50 and cver . 2 S 2
40 %0 49 a3 6 4
30 to 39 17 12 6
20 to 29 . 24 16 8
Under 20 years b 2 0
Total examined 67 39 20
TABLE VII
Bex
Positive Doubtul Yegative
lale {Total examined 108) 59 32 17
Foemale ( * . - 18) 8 7 ]
TABLB EE
Chest Expancion
Positive Doudbtful Nezztive
1l to 2 inches 28 13 7
2 to 3 inches 31 21 12
3 inches plus 5 3 i
Kot exacined 3 2 0
Total 67 39 20
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TABLE X

Chest Findin<a

Positive Doubtful Hegative
Physicol sigrs of chest trouble 33° gee e
Tio physical signs 3l 28 13
Not examined 3 2 0
Total 67 39 20

Vhat significance, if any, can be attached to the presence of

"asbestos oorns" on the hands of worksrs appears doubtful, as indicated in

Tadle IXI:
TABLE X1 I
Positive Doubtful Hegative
Asbestos corns 2 ki 2
Hot examined ' S R o]

Zach roentgenologist who reviewsd the XI-rey filus called attention
to the fact that these films indicated & very unusual incidcnce of enlargement
Qf the heart, It is probadle that this is & corpcnsatcry snlargecent dus to
the additional -work put upon the heart im efforts to pump blood through the
fidrosed lungs. In the first silioosis studies, pudblished in this country

in 1917,°°** Dr. S.B. Childs of Denver, who interpreted thc X-ray plates of

this ctudy, ocommented as follows:

*The heart in miners' concumption (8ilicosia) casts a larger
ahadow than normal aord in the early stages is probadly caused by its
increased wusculature. The shadow of the heart rezains larger than normal
in the second and also in the third stage."

*At least six of thecse thowed no evidence associated with asbestosis.
**Iwo ¢f thece not acaociated with usu2l signs found with asbostosis.
***S1ix of theze not acsocianted with usuzl =igns of asbestosis.

*et¢ "liners' Consumption®, U.S. Public Health Service Bullotin #85, January,
1yi7.
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It 4t pecrnidble tkot not cufficicent attention hac been pald to the

effects of the pneumoconioscs upon the bsart.

IRSURANCE CLAILS

In the effort to throv any possibdble 1igﬁt on the relationship
between asbestosis and pulmonery tuberculosic, an anslysis of death claims
and total and permanent disability claims was mads in regard to thoss companies
carrying Group insurance and where the figures wers availadls.

There wore 2098 lives involved for a total exposure of 7019 life
years, The death claims are so lmalf.za‘nnnbcr that reliadle conclusions can-.
not de arrived at from any subdivision of the figures. The same is true of
the sickness clainms nnger hosltﬁ insurance.. The number of <laims ro; respir-

atory diseases is high in two of the plants studied but low for the others,

based upon tho_uotropolitnn-cxporienoo of 1927. However, during the latter

part of 1928 and the first part of 129 tﬁere was an epidemic of influenza.
___—;:> CES? The records of one establishment (plant B) showed that six of
thirty-s;x de;th claims ;nd oight of ten permanent and total disadility claims
were listed as dus to pulmonary tuberculosis. This appeered to de an inordinate
aoount of tubsrculosis from this plant. Eowever, many of the smployses wers
Hegroes and also tuberculosis claims are gensrally bigh in this seotion of the
country. Realizing the diffioulty in dingnosing prneumoconiosis and the tendency
to confuse it with tuberculosis, these claims were studied individuslly. The
Physicizns who had treated the individuals wero interviewcd, and nhospital and

sanatorium recbrd:, including available X-ray films, were investigatod with the

followins results.
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DPz2ath claims:

1. Proved to bo a typist, nmot expored to ﬂunt died of pulmonary
and intestinal tuberculosis.

2, Colored m:le age 27; worked in asbestos one year and eight
ponihec; €ied of pulmonary tuberculcsis following a
hewcriiinge; wos in sarateriun ten mouths. Also had & four-
plus Vacceruan. lio evidence of asbestosin.,

3. Colored male age 32; worked in asbestos plant one year end
sever months; died of pulronary tuberculoesis after one month

° in hespital. Cavitation doth lungs; no evidence of asbes-
tosis.

4. Colored rale age 34; worked in asbestos plant two years, and
six monthc. His physician believes this was a case of un-
complicated tuberculceis. ¥as not inmate of hoepital or
panatorium.

Ho izformation cculd be obtained of the other txo caces exzept from
the death certificate: which gave pulmonary'tuberculoais as the cause of

death.

Totzl and perm=nent disability claips:

1. Xalo, emplcyed in asdestos plant three years., Eis physician
states he first came under his obcervation with arn old
esteblished case ¢f tuberculosis about two years after
asbestos employment started. Also haed tubsrculosis of the
Xidney and cervical glands.

2. Yale, employed in asbectos plant esight months. His physician
states 0ld fibroid tuberculosis with tubercle dbacilli in
sputum. No X-rzy available, but according to physician
asbestos bodles were found in sputum,

3. Male, ten years employment. Two physicians who treated him
at different timea core now inclined to believe this man
i» not tuberculous, but bas asbestocis,

4. %hite wale, wa: re-examined ot timo of investigaticn. Eia
phyzician reporis well nourished, bucgky looking, good color,
no cy=roziu; no cludbding of fingers, diminished cxpansion,
incozsant tough; X-rey ckows fine mottling disseminated
through both lungs. No svidence of tuberculosis. Probadly
a seoond stage asbestoois.
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4. Acbeatosis as observed in this series of coses does nof cause any mnrxed
degree of disability. However, it 1s possidle for uncomplicated nsbestosis

to result fatally. )

i. It ig not kromm how much acbestosis may add to_tho mortality of pneuzonia
and acuto pulmennry infections other than tuberculosis.

6. It 17 not practiceble as yet to esteblish stendards for the dust coantent of
air and in view of the many low dust oounts in this report, compared with the
U.S. Public Bealth Service standard .for silica dust, it is possible that albestoJ
mey couse pneumoconiosls more readily than free silice (5102).

7. The =zount of dust in the 2ir in the asbestos plants studied can de sudb-

stantially reduced.

RECOLZZENDATIONS

1. Zhet the industry seriously face the problem of dust control in esbestos
plants,

g. That new employees be exzmined physically end roJect;d for employment 1f
they shovw tube;culoais or pneumoconiosis.

3. Thzt employees be examined physically every year or certainly svery two
years, this examinction to imclude on X-ray exaominction of the chest.

4. Tbat ine industry sponsor studles cn Xknown cases of asdestosis, £3 well as

studies on effects of zsbestosip on the heart and circulation.
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5. White male, thirtcen ycars in asbestos plant. 1Is now
in sanstoriuw. An {ntecresting cese. His phyaician
stitcs e bre extonnive asbertosis end pulmenury
tuberculosis; cavity ian right lung; sputum loaded with
tubercle bacilli and acbestcs bodiocc; believes tubercu-
losis lony cnicdrtcd cebestosis, This patient is progress-
ing in a saticfactory manner. :

It wec not possible to looate the other fhroo casez of totel znd perm-~
enent disability who h:d bean diagnosed as having pulmonery tuberculosis. On
the basis of the information obtain?d the death claims appear to bs dus to
uncompliccted tuperculosis; three of them wers Jegroes. It was mors than
probeble that these men were tubsroulous at the time their smplcyment in the
asbestos plent commenced.,

Of the eight disedbility élnim o&sep, one was unoomplicated tubercu-
losis and two were uncomplicated asbestosis who were put on disability decause
of a nistaken diagnosis of tuberculosis. In this same community we Xmow of
one death duo to uncomplicsated asbestosis in an individual with msny'yeura

employment in the industry.*

CORCLUSIONS
l. Prolonged exposure to asbestos dust causes a pulmonary fidbrosis of a

definits type distinct from silicosis demonstrazdle on X-ray films, Clinically,

it is of a type milder than silioosis.

2. There is associated with asbestosis in o large DPercentage of cases definite

cardiso enlargement.

3. Apbestosic does not involve &n unusual tendency to pulmonary tuberculosis,

*Personal communication. Details not yet published.
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4. hobestosis os observed in this serloes of cosen does not cause any merked

dogree of disability. However, it 1s possible for uncopplicated asbestosis

to result fatally.

5. It is not Xmown how much acbestosis may add to'the nortaiity of pneumonia
&nd acuto pulmennry infections other than tuberculosis.,

E. It 12 not practiceble a8 yoet to esteblish stondards for the dust content of
air and in view of the many low dust oounts in this report, oompared with the
U.S. Public Health Service standard .for silica dust, it 4s possible that asbestos
mey couse pneumoconiosis more reedily than free silica (5102).

7. The smount of dust in the zir in the asbestoe plants studied cen be sub-

stantially reducod.

RECOQLZENDATIONS

1. ket the industry seriously face the problem of dust control in eabestos
Plants,

g. That new employees be aexemined physically end rejected for employment if
they show tube;culonia or pneumoconiosis.

g. Thot employees be exzmined physically every year or certainly svery two
years, this examinction to include on X-ray exaominstion of the chest.

4. Thet the industry sponsor studies on Xnown canes of asbestocis, es well as

studies on effects of ssbestosis on the heart and circulation.
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