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EFFECTS OF THE INHALATION OF ASBESTOS I}US‘? ON
. THE LURGS GF ASBESTOR WORKERS

A Prelmioary Study

'By A. 3. Yaanya, Assietand Eedical Divector, Wistran J. MeConngry, Asris-
ant Medical D;rwwr. and J. Wreeran Feasey, Chomisl, Muropolitan dfe
favrance S0, ' -

INTROD”WION

in 1929 the Metropolitazn Life Ynsnrence Co. was spproach&d by
officials represeafing the ashestos industry in the {nited States, who
wera destrous of agcertaining whether asbestos dust was an occupa-
ticna! hazard in their establishipents snd, i¥f so, what was the nature
of this bazard pod what ehould be done to prevent or controf it. .-

About this time several articles had appesred in English medical
journals deseribing u pueumoconiosis due to asbestor dust, While in
ene or two isolated instances the occurrence of this type of pusamo-
coniosis had been described in Americen journals, the industey itselt
appeared to be guife uninformed of the emwnce of any mah
occupstional disease, .

The hazard of silice. duet, with special yeferencs i the Sungs, bas
long been sppreciated, snd a great deal of study and research hes
heen spplied to the problers (n the metsl mining and certsin other
industries) in Grest Britain, the United States, the British Do.
Ininions, and in other counéries. The patsre of the effects of ailiica
duat expressed in the ferm “silicosin®, with ibe resultant extraor-
dinary predisposition %o pubmonsry mbemtﬁom, is well known.
These offects have bogn sspociated with the nbalation of dust ¢on.
teining {res eilics in veryipg smounis, The effects upon the pul-
monsry tissue of dusts containing combined silice-—silicalessre
et & fertile Rold for investigation, but evidence is accumualating that
certain of these dusts produce pathologicsl resuiu; quite distinct from
rye silicosls, -

. "The name “aa'bes!osis" hes ‘been applied to the pneumoconiom
caused by sshestos dust und it will be so used in this report.  Chem-
ically, the ssbestos of coramerce is & hydrated magnesiom m!mate

“consisting - primarily of silics (combined silics) 44.1 peroenf. hasg-

nesia 43 percent, and water 12.9° percent, while forrous iron and
n.mkel are present in etnall qunntluea . This comm:stmg.! vasiety of
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2 EFFECTS OF ASEESTOS DUST ON THE LUNGE

asbestos most commonly encountered is designated aa chrysotile gnd
is ono of the four verieties of the mizersl serpestine, in which it
uysually cccurs in seams.

1t should be borne in mind (hat eilicosia {and presumabfy aadeg.
dosis} develops very slowly, taking from & to 15 and even 20 or 25
years to become established. This yate of progress is infuenced
meinly by the dosage of silice which the lungs receive, and this dos-
age, in ture, depends upon thres vanables—ihe smount of silica in
the dust, the quantity of dust in the sir, and the feagth of exposure.
Individua! idiosyncrusy might be included as o fourth variable;
however, little is known of the varietions in susceptibility in those
exposed & dust. ¢ might well-he assuzned that similar varichles
would infuence the occutrente of asbestosis,

In places where ashestos is mined ot fabricated in North Awmerics
ihere does mot mppear to be present the clear-cut clinicel picture
‘whick is g0 unescapable in communities with & true silicosia hazard,
such a8 herd-rock mining communities. 1t may be that some of the
asbestos plants are of too recent ongin for the typies! effects of a
eificate dust 1o become maanifest, dut this wou!d aot app}y to the
‘older toines or to all of the febricating plants, h

. The industria} heslth sarvice of the Metropolitan Life Tnsurance
-g}o. undertook the following ‘investigation ﬁum_)g the peried from
Octaber 1029 to Janvary 1931, which included: -

X. A study of dust vonditions in ssbestos mines aad mille in Cenads -
and jo fabricating plants along the At.'{ant.ic Seabmrd in the Unitad
States

2. Physical exammbons of nsbestos workara, inclyding Xerey
flms, .

3. A atudy of dust exhrust syscems éamgaaé to oizmmaae asbestos
dust .

Deta on the f&bncst.mg plants only are included in this study axd
‘are designeted in the report as plant2 A, B, C, D, and £, This ie &
prels.xmxlary report. A more oxiensive study of the as’basm industry
i Bow umior way. | . )
K ’ A A '."-'}.' - !}‘Ba'r EWB:EB, - ale thére HE '
" Appavotus and mebhods of saripling.~TRoth the impinger (1) and
the eloctric precipitator (2) were used for the collection of wir semples
for dusts af the breathing lovels and in close proximity to the worken,
Both of these forms of sppuratus are adapted for this work, es they
&re transporfable, easily set uyp and adjusted for the taking of the
Aty smpics st the praper level, and sre extremely efficient, -

!. 'i‘he impinger collects ‘the dust by espirsling the sir and then
ing it onte & fut eurfuce covered by $ ligidid fn a Yontainer,
"i‘he Lquid used was distilled water, containing 50 percent alechol to
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BFFECTS OF ASBESTOS DURT ON THE LUNGS 3

prevent the solution of some of the dusts, particulerly aoy silica
which might be present. ‘The impinger was actusted by en electri-
cally driven totary pump and the rate of air sampled was measured
by means of & resistance type of Sow meler With en inclined manome-
ter for measuring the pressure difference. Each sample represents
the dust collected from & volume of 100 cubic fest of sir,

The electsic precipitator is designed upon the Cottreli precipitaior
principie used for yecovering dusts and fumes commercislly. This
principle depends on electrifying the dust particles by msking them
pass through an elecfrostatic field end thus causing them to settle
cut upon & sbeet of celluleid. The dectrostatic field is set up by
means of & translormer opersting from the lighting lines on 120 voits,
sMernating current. Alr is drawn thiough the apparatus by a emell
rotary fap, run by & motor, the queniity being messured by & flow
meter,

Semples of dust brushed from beems and pipe lines near the ceiling
also were secured for chemical analysis.  All sumples were ghipped 0
the industrisl hygiene laboratory of the Metropolitan Co., and the
Qust counts were made aceording to the methods accepted by the
Usited States Buresu of Mines and the United States Public Health
Service {1}, Particles in size up % 360 microns in the greatest
diameter were counted. .

Chexical analyses were made for lotal {free and combined) gilica
secording to the accepted standard method of Hillebrand ), '

In the Srst plant studied (A} only particles 30 microns and under
in size were counted. It has been demonstrated repeatedly that no
gilica particles exceeding 10 raicrons (s micron equals one-millionth
part of & meter or one-thonsandih part of & millimeter) in greatest
diameter enter the Jung tissy ; for this reeson, the larger particles
ususlly are not considered when determining dust counts. Leter, 8
it nppeated from some of the published srticles {47 {English) that
ashestos particles much Iarger in pize were found in lung iissue, it was
decided to count all particies end make differential counts of al} these
10 microns and under.t’ L '

Potal particles per cubic foot and the corresponding weight of the
dust in mifligrams wers obtained, .Since no relationship between the
dust counts and the corresponding weighie was fousd, the weights
are not included in the tabulations in this report. :

Table 1 shows by piants and by depertmente the maximum end
yoinimum dust counte in millien perticles per cubic foot of air.
Although the counts in plant A are of particles 30 mierons and under,

t Bazsples cofiecled by Doth I imptarec and (be whestie pracipllalor wars soonted. In addition,
meaphoubmdmmvmmmummwnmﬂwahnw
Mm.mmﬁmmmmmvnnm. K nowing (ha eatire sciargaiens (Y
mcmws}.ﬂ-nmwwmkummmmmmm. By 1 008 of Hasan's (8}
Soguiithmte protability paper, the fugasthin of the function L0 e mossed (b (bl O mhronst sy
Plottad ad wedinaied agatna (he probublifty of pojaurencs a1 whucilsmed. ’ ’
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and it the otbar Plants ard for all particles, firect compssison i
possible, s in' no semple taben wers the number of pa.r‘hc!as Iﬁ

mmns w& \mder iem than 9#. pércent o! tbc who!e. i A
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Wheress the dust in the pmpnratio:x room is practically ail due to
ssbestos, the contrary is the cese in the other departments. In the
carding, spinning, snd wesving reoms nsbestos comprises about 25
percent of the msterial used. On special jobs the percentage of
eshestos may be higher, bot in general the figure quoted is approxi-
mafely eorrect, the other malerdsl consisting principally of eviton.
I the insulating departments of plant A, asbestos iz but § percent 3
of the total malerial need. In the wolded brake-lining and cluich 2
division ¢f plant D, ssbestos comprises ebout 25 percent of the tota) X
meterial. The actus} exposure to eshestos dust, therefore, is consdd.
erably iess than is indicated in the dust counts in table §. "

CONDITIONS IN THE PLANTE AR

’I'ha processes in thess plants were very similsr to those in eot!on
mills in general For #lustration, the process in ti;e prepsrat.ron reom
of plant B is here detailod st Jengthr . - - +°
©  Asbestas is recaived in bags. Thess m»mpt.wd upm; the floor and
the asbestos is shoveled into pug mills and run for sbout & minutes
in order to crush and open the fibere.  From there the ssbestos is
shoveled into trucks and wheeled $0 hoppers with either horizontal
“or vertical openers, similar 1o those used in textile mnills. After passing
dhrough the opener, the material ia discharged info frucks. Waate
‘manwfacturing material is Iirst run Lixrough * gamet, mmhma and
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EFFECTS OF ABBESTOS DUET OR THE LUKGS 5

discharged into trucks, which sre wheeled to the opezers, snd the .

material is fod Inic these in the same manner as is the new material.
After being discharged from the opensr, the material is put onto &
vibrating or sheking screen, whers fhe Jong fibers are picked off by
& suction hood end blown into & bin to be used agsin in textiles.
The short Bhers falling through the screen are either sold as such or
used in making sy asbestos cement.

The coiton is received in beles, opened, and elso run through
vertical openers, 14 is discharged into trucks. The 6iled trucks from
the vertical end ‘herizonts! openers containing either the ssbestos
fiber, the cotion, or the waste malerial sre taken to seperate storage
bins. As needed, these materigls are weighed and dumped onto the
floor in proporiion to the mixture desired, and the resuliing mixed
materials are then passed through a mixing picker. As this mixture
is dischargad from the picker, it is sprayed with & Hght miners) oil,
The material is then taken by a mechanical conveyor o the storage
bin in the card room. Two of these mixing pickers discharge onte
this conveyor system, while & third mechine is equipped with e
suction device which conveys the material L0 & storsge bin in the
card room. The objest of the two pyntems ie to fecilitate the handling
of iwo grades of material at the game time. The third meachine is
not equipped with at oif spray. The sbjeet of the ol spray i pn-
marily to entrsp the small ashestos fibers and hold them emneshed
in the cotton fiber throughout the processes of carding, spinning, and
weaving, Iacidentslly, it iz spperent that it slse diminishes the
amount of dust. The material is seturated with about 4 percent of
oil at this peint: but by the fime it reaches the looms, the ol had
diminished to ess than @ percent. »

While minersl oil was used in the preparetion room of plant C, it
apparently wes not ss efficacious ae in plent B. In plant E oil wes
not used, nor was there any attempt at humidification or any system
of dust exhausting. Carding machines were fed by hand. I pleat A
there was & humidi{ying, ventilating, and hesling system, while

plant B dependad on naturel humidity, Io plent E the cerding

meachines were equipped with 8 dust-sxhausi eystem, but it was not
efficiently used. In plant C carding was done in 2 buildings, i of
which wes equipped with an airconditioning system, and in both
buildings the machines had exhaust equipment.

Two plants, B and C, had artificial bumidity instaliations in their
epinniog rooms. Iz the former the temperature was 76° F., relative
humidity 78 percent. One plant, C, had s humidification system in
the {wisting depertment &nd also in the weaving department, where
the relative humidity was 76 percent with & dry-bull temperature of
£69° F., as comparnd with a relative humidity of 44 percent in the
weaving room of plast A.
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1] ERPFECLE OF ASBESTOS DUSY OX gy LORGE

Aside from plant E, it would appear that the dust hazard was nel £

excessive except in the preparation rooms of plents B and €. The . g

dust counts ure interesting, 100, when considered in the light of 4% R

permissible standard for granite dust, esisblished by the United~Ewee
¢ milion particea g

States Public Health Service (7}, nemely, sbout 1
¢ However, we are not justifief S

{19 microns and undar) per cubic foo
in assuming that because available information suggests that ushes &5
tosia is & milder disease clinically then silicosis, the tbros’iml&;dg,.
permissible dust counts is higher, Asbestosia sppesrs to bo pathores:=?
Jogically different from silicosis, and he experience 80 tar does nA Y =
Efammt an sitempt to define a standard of dustiness for asbestor ) Ty
fst. ’ - be v # t-;-;,ﬂ
DURT CONTROL LTS SR, “‘f}f;
Various measures, auch as olling, bumidification, and Jocal eth;ﬁ's@‘%’\:‘?
tonded to reduce the dust. Nevestheless, i\ was evident that thyoal
were only partly asuccessful. 1f it is expecied o control dustiness B33+
these plants, finsl reliance smust rest upon properiy constructed exbait 7
equipment. In plant C i one department an experimental instalia-
Gion wss o6 up. 1nepite of some obvious fauits, this equipment, 68 45,
the basis of comparative dust counts, seduced the dust by 50 pes e
and with further alterslions will probably be 75 percent effechivt, x¥
In this case such & reduction seemed quite satisfactory. Tt is neither 255
practicable oy economically desirable o install such eqdpmeqt'ﬂs_ 5
will make the &ir entirely dust free. The pormal defensive 1 & %
of the body takes care of & fair smount of atmospheric potiution. e 5 2
is when the body is exposed 10 A1 EXCESSIVE ammount of dust that ﬂ’,’}a
defense mechanisk breeks down. : ,&’S
The apphication of exbaust equipment to textiie machinery involve s
congiderable difficulty, especially where the construction of the piast ;X{
1 such thet it is not possible to apply down-draft suction to thel £y
Tt is desirable to instell exhaust spparatus in soy plant on 88 ﬁ’:%&
perimental basis first, and then check ita efficiency by dust countty
Tiis practice will result in eaving & peedless expenditure of m&ﬁgf-
v i-;:r.i-i;;‘

N

PRYFICAL EXAMINATIONS ;
Py

K-ray films were made of 126 persons (108 men, 18 sromaen) worst
- : in asbestos plants in the Dnited States. AR but fve of these Wt §
: given physical exarnination, ‘The casta were gelested more of ies B

at random from among those having more than 3 years of empioy”

ment it the industry. It wss 800D obvious that the early diagnoss

of sabestosis must Test (o 8 large extent on X-TaY picturea of
k chest. As o the early stages of pilicosin, the climical pymplowns 4%
‘ tho sbestos workers were usuelly indefinite and inconclusive. 2%
interpretations of these fiims sve based on the readings of one o6

petent roentpenclogist, but they bave been reviewed
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EFFRCTE QF ASPEETOS DUST ON THE LUNGS 7

others experionced in this field. The differences of opinion were of
& tinoy nature, and there was general cyreetnent #8 40 interpretation,
The films were read conservatively, taldng into sccount the physical
exemination &nd the sge of the individual, and were lessed ez
positive only when there was no susjor disagreement. All examiners
were guided by their experience in silicosis and other €ypes of psu-
maconioses, The Slms clessed ag negative for ashestosis were further
subdivided into doubtful and negative. Only time ecan lell
whether the individusls classed aa doubtful are progressing toward &
definite asbestosiz, Particular a{tention was foonssed on tha presence
or sbeence of indications of tuberculosis, and in this respect all the
reviewers of the fiims were in accord. With the unhappy experiencs
of silicosis in mind, it was feit that a great deal of care should be

desoted fo asvertaining, if possible, whether or not nsbestosis pre-
disposes o tuberenloua infection,

The cases of asbestosis were divided mw twg classes, first sfsge
snd second stage. The first stegs embraces those who show by
K-say exemination definits Iung pathology sufficient in sxtent to
warrant & ditgnosis of pneumoconioss, bul who have no definite
symptoms. The second-stage cases exhibit rnore extensive jung
pathology and also defipite symptoms.

" All these individuals * were actively engaged in factory work, and
it wes not practiceble Lo make any distinction on the basis of working
ability or dissbility., Hsd eny individusals been found who exhibited
exiensivé pulmonary invoivement end marked physical digability
or totsl disability, they would have been classified ss third stage,
but 8o such chses were found.

Of the total of 3126 X.ray examinations, 4 were diapnosed as
socond-degres asbmtoszs. $3 a8 first degrree, 39 &s doubtiul, and 20 as
negative.

There s a definite increase in the perceniage disgnosed as positive
in relation to the yeary of expesure, ge¢ shown in table 2. Swall

numbers meke it impossible to determine how far the factor of age
eniers inlo this incraase.

Tasix 2~Claseificotion of cnece by years of espoanire

E Nomsbwr
Yoata of suposire P"m Lrrrmnad .
Palien § Doulitiyj }} Hagative
OO 38 MR mranersmrmnasn eranreniornsorrasin " 13 ' "
1z 'in,ésm ............................... ronas v 8 .~ .: 3
%nde: gm,.,,.,,:::;..-..h...,: ........ T - 4 17 Wi 1
LT R TZE: L . G VR, SR 7] % w
LT e st . L . fia0t matnnm. _—

1 O w3Daoye *or‘nr&mndlhu]uwdhﬁo*n acvrd, mddémﬂ?m w
R0 thiy Sudy, bk 1 Jib medbve sbonud bis perden m

IR AR
REATEOSIT
.1*:‘%‘?1._-‘_:
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8 EFFEOIS OF ASBEAYOS DUEY OF %4HE LUXNGS

- the 64 persons given physical exemination and disgoosed as
baving positive ashestosis, only § were entirely froe ffom symptoms,
while 10 out of 37 with doubtivl and 7 out of 20 with negative diag-
noses were ‘free from symptoms, Dysponoea and cough were the
symptoms most complained of, but none of these cases exhibited the
urgent or evident type of “short wind " seen in irue silicosis. Several
of those cisssod as negalive atated-that they were “short winded”
snd were 8¢ revorded, but too rauch emphasis should not be placed
on statements of subjective symptorms. During the progress of the
study, physicians who were practicing in the communities where
o asbestos workers lived were questioned and stated that they did not
ol - find an unusue! amount of tubsrculosia among these workers. The
contrast between this stste of affairs and that found in & comumunity
with a gilicosis hazard i noteworthy.

T'he incidence of tuberculosis {based upon X.rey films) is given in
table 3; 40 of the 67 exemined bad less than 15 years of ewmploy-
ment in the indusiry, .

Tazit 3wincidence of tubereuloris

Poultive | Doabutyt | Negative

Tudoreniosis Gimied)_, ..., ¥ X s
Tuberculons {ectivs)... . .- 1% ? 1
Talat eramingd, cviviscan Armtm prryaivas veva an teevasvmmvAnTnT T, ave & »

U his oaae war dinpnosed &t probebiy active ca the X4y Bndines.
Teble 4 gives information as to physical rigns of chest trouble.
Tandy €Chest fndings

Positive | Doubefyl | Nagative

PUYEIT Of SR SN s vt s byt vt b r e b rrbbnny ram s aramas k-] 9 t1
EEd o Yo RN OSM SOOIV ] = 13
RO BLAMINE vesrasssaraanmeans vern e x 3 A

b & /L2 L P AU U SO o7 x ]

t At teadt 0 of them thowed no avidencs apocisled witd wadtonds.
T3 of thooe fot atscilated wiih coukt ASEAs found wish sskestonis,
49 of Lhte Lot 23EChETed with navad sigos of msdasiosls,

What eignificance, ¥ any, can be attached € the presence of
“ashestos corns” on the hands of workers appears doubtful, a9 18
percent of the positives {12 ocut of 64) and 15 percent of the others
{doubtful, ¥ out of 87, negative, 2 out of 20) showed such corna.

Ench roentgenologist who reviewsd the X-ray films called attention
to the fact that thoese films indicated & very unusual incidence of
enlurgament of the heart. ¥t is probable that this is a compensatory
enlargement dio to the additional work put upen the heart in offorts
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BEFECYS OF ASBESTOE DUEY ON THE LUNGS 9

to pump blood through the fibrosed Jungs! It is possible that not
sufficient attontion bas bean paid to the offects of the pneumoconicses
upon the heart. . : -

Many workers bad changed from one déperiment fo anothef and
from one plast to another during their yesrs of employment in the
ssbestos indusiry, Since only the smounts of dusi collscted at the
time of this survay in the various deparimentis are known, thore is
no way of knowing the average arount of dust in ths aimosphers
inkaled by these people over the years of their employment, Conse-
quently, it is not possible ‘o correlate individual cases with definite
amaunts of dust exposurs.

INBURANCE CLAIMS

Wt - To throw light on the relsticuship between asbestosis and puimo-
e nary tuherculosie, an analysis of death claims and fofal and pere
o deoal manent disability ¢laims was made in regard to companies carrying

-

,

:
5"
*
&
3
&
£ -
=
¥
-
-
b3

e group insurance and having available figures,

L it There were 2,099 lives involved, with s total exposure of 7,012 life«
years., ‘The death claims are so emall in number that reliable con-
clusions cannot bo resched {rom auy subdivision of the figures. The
same is true of the sichness claims under heslth insurance, The
number of claims for respiratory diseases is high in ¢wo of the plants
studied but low for the otbors, as compared with the Metropolitan
exporience of 1827, However, during the latter part of 1028 and the
first part of 1028 there was sn opidemic of infuenza.

The records of one establishment (plant B) showed that & of 36
death claims end 8 of 30 permanent and total disability claims were
ligted as dus to pulmonary tuberculosis. This appeared o be an in-
ordinate amount of tuberculosis from this plant. However, many of
the ermployees were Negroes, and elso tuberculosis clpims are gener-
ally high in this section of the country. Realizing the difficulty in
diagnosing pneumoconiosis and the tendency to confuse it with
tuberculosis, these claims were studied individually. The physiciang
who had treated the individuels were inferviewed, snd the hospitel
end seaoaforivm records, including available X.ray films, were
vestigated, with the following resulta:

Death caims:

1. A typist, not expesed to dust; died of pulmonary and
infestinal tuberculosis.

2. Colored male, sge 27; worked in asbesfos I yesr and 8
months; died of pulmonary tuberculosis following & hemorrhage;
was in sapatorivm 10 meonths. Also bad a four plus Wasser-

. mann.  No evidence of asbestosis.

P 8. Colored male, ape 32; worked in asbestos plant 1 year and
7 wonths; died of pulmonary fuberculosis atter 1 month in
hospital. Cavitation both lungs; po evidence of asbestonis. - -
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4. Colored male, sge 34; worked in asbestos plant 2 years and
6 months, His pizysician believes this wos 2 case of uncom.
plicated tuberculosis, Was not inmate of hospitel or sanatorium. |
No information could be obtained on the other twe cases.’ :

Total and permanent disability daime; "' 7

; 3. Male, employed in asbestos plant 3 years, s physician
states thati he first came under his observation with en oid estab-

- Heled case of tuberculosis about 2 years sfler asbestos employ-
n}mné:mud. Also bad tuberculosis of the kidney and cervical
giands, _ 3 <

2. Male, employsd in ssbestos plant 8 months, His physician
states Sading of ald Shroid (uharsulosis with tubercle bacitli io
sputum. No X.rgy avsilable; but sccording to physician, ss-
bestos bodies were {ound in sputnum, -

3. Male, 10 years' employmeni. ‘T'wo physiciens who treate
him at different times are now inciined Lo believe this man is not
tuberculous, but bas ashestosis. .

- 4. White mule, was reexamined at ime of investipation. His
physician reports well nourished, husky looking, good color, no
eyanosis; po clubbing of fingers; diminished expansion; incessant
cough; ﬁ«my shows fine motiling disseminated through hoth
lunge. No evidence of tuberculosis,  Probably a second stage

. asbestoels, S .

_ 5. White rcale, 13 years in asbestos plant. 'Is now in sensto-
riurn, An interesting case. His physicisn states that he has ex.
tensive asbestosis and pulmonary tuberculosis; cavity in right
Tung; eputum londed with tubercle bacilli and esbestos bodies;
believes tuberculosis long anfedated ssbestosis, This patient is
progressing in & satisfaclory manner, . ,

It waa not possibie to locate the other three cases of fotal and
permanent dissbility who had been disgnosed as having pulmenary
tuberculosia. O the basis of the information obtained, the deaths iy
desth-claims cases appeer to be due Lo uncomplicated tuberculosis;
thres of them were Negroes, who were probebly tubersulous at the
time their exaployment in the ashestos plunt commenced. = -

Of the 8 disability claim cases, 1 was uncomplicatad tuberculosiz
and 2 were uncomplicated asbestosis whe wers put on disubility
bocause of & mistaken disgnosis of tubarcnlosis, In this same com-
munity we know of one desth due fo uncomplicated ashestosis in an
individual with many yesrs’ smployment in the industry.? '

| CONCLUSIONS

1. Preolonged oxposure Lo ushestos dust csused a pulmonary fibrosis
of & type different from silicosis and demonstrable on X.ray filmg,
Cliniceily, from this study, it appesrs to be of & type milder than
silicosis. ' T, T

2. Cases of definite cardiag enlargement wers frequenily found to
be associaled with asbestosis.- .. . ooT - Tt

- b
e s y ogentEenr B el
1 Pernceal nyusiontian.
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3 A ;)redis;aos:t.ton to tubercu?os:s duc to asbesios dust waa not
mdicated in this study,

4. Ashestosis as cbserved in ihis series of cases had not rosuiwd in
marked d;sa!}ﬂity in €Dy case. ’

5. It s not knows how much asbestosis may add to the mortality
of pneumonia and acute nontubercuious pulmonery infections.

€. ¥t is not practicable as yet to establish standards for the asbestos
dust content of air.

7. The amount of dust in the sir in the ssbestos p!an!.s studied can
be substantially reduced.

RECOMMENDATIONRE

It is recotmmended-—

1, Thet the industry seno::siy face the problem of dust control in
asbestos plants,

2. That new omployees bo exarnined phyaically, including X-ray
exsmination of the chest, znd re;ccued for employment if they show
tubereulosis or preumoconiosis,

8. Thet employees be exumined physically, preferably every year,
but at Jeast every 2 years, this examination to include sn X.tay
examinetion of the chest,

4. That the indusiry sponsor gludies on known cases of asbestosis,
as well a5 studies on effects of ashestosis on the heart and alrculation.
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