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EFFECTS OF THE INHALATION OF RSBESTOS DUST ON
. TIIE LUNGS OF ASBESTOS WORKRERS

A Preliminsry Study ' i

By A J. Laxza, Amistont Medical Directer, Witrtax J. deCoxxrit, Asnisie
enl Medical Direstor, and 3. Witizay Fruxsi, Chemid, Maropolhisn Life
Insuranes Co. 1

INTRODUCTION

In 1929 the )fetropolitan Lifo Insurance Co. was approached by
oficiols represenung tho asbestos industry in tho United States, who
wero desirous of ascertaining whother asbestos dust was en occupa-
tional bazard in their establishiments and, if so, what was the nature
of this hazard and what should be done to prevent or control it. -

About this time soveral articles had appeared in English medical
journals deseribing a pneurmoconiosis due to asbestos dust.  While in )
one or two isolated instances tho occurrones of ‘this type of pneumo- .
coniosis had boen deseribod in American journals, the industry itself
appeared to be quite uninformed of the existonce of any such
- occupational discuse.

The bazard of silica dust, with special reference to the lungs, hes
long been appreciated, and s great deal of study and research has
boon applied to the problem (in the metal mining a:«d certain other R
industrics) in Great Britain, the United States, the British Do- !
minions, and in other countries. The nature of the effects of silica .
dust exprossed in the tarm ‘‘silicosis”, with the resultant extraor- :
dinary predisposition to pulmonary tuberculosis, is well kmown. .
These effocts have been essociated with the inbalation of dust con- .-
taining fres silica in vorying amounts. The effects upon the pul 2
monary tissuo of dusts containing combined silica—silicatos—are
aull g fertilo field for investigation, but evidonce is accumulating that ]
certain of these dusts produce pathological results quits distinct from |
truo silicosis,

The nome “asbestosis”” has been applied to the >neumoconiosis
coused by asbestos dust and it will be 50 uscd is this report. Chem-
ically, tho asbestos of commaerce is s hydrated magnesium silicats
consisting primarily of silica (combined silica) ¢4.1 percant, mag- -

nesia 43 percont, and water 12.9 perceat, whils ferrous iron and '
Bickel are present in small qusatities. This commercial varisty of \
U=l ‘ T * l * 3 * .
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™ EFFLCTS OF ASDESTOS DUST OF Il..7% LUNGE

nbam mMmost commonly encountored is design ‘ed as chirysotile and
is ono of thie four variotics of the mineral sc-nentins, in which it
usually occurs in scams.

It should bo borne in mind that silicosis (a. I pmumnbh asbes-
tosis) dovelops very siowly, taking frgm 5 to 15 and evea 20 or 23
years to becomo establisbod. This rato of progress is influenced
mainly by the desags of silica which the lingy receive, und this dos-
age, in turn, depeads upon threo variables—tho amount of silica in
the dust, tho quantity of dust in the pir, and tho longth of exposure.
Individual idiosyverasy mizht bo included as & lourth warinble;
Lowaver, little is known of the variations ia suseeptibilicy iu those
exposed to dust. It might well bo assumed that similar variables
would inflt.cace the ocenrrence of asbestosis.

In places where asbestos is niined or fabricated in North Americs
there docs not appesr to be present the clesrcut clinieal picture
which is so uncscapable in communitics with o true silicosis hazaid,
such as hard-rock mining communities. 1t may be that soms of the
asbestos plants are of too recsnt origin for the typical eflecis of &
silicats dust to beecome manifest, but this would not apply to the
older mines or to all of the fabricating plants.

Tbe industrial health servics of the \Ictropolmn Lile Insursnce
Co. undertools tho following investigation during the period from
October 1929 to January 1931, which included:

1. A study of dust eond.mou in asbestos mines and mills in Canada
;nd in fabricating plants along the Atlantic Seaboard in the Unitad

tates. .
" 3. Physical examinations of asbestcs 'vorkm, ineluding Xeray

dui A study of dust exhaust systems dlngud to eliminate ubnta
S,

Data on the fabricating plants ooly sre melnded in this study and

are designaled in the raport as plants A, B, C, D, and E. Thisisa
proliminary roport. A more extensive study of &ho asbestos :.ndumy
is now uader way.

DUST STTDIXS

. - ‘.
" Appardtus end methods of sampling.~—Both the impinger (1) and
ho eleetric precipitator (2) were used for the ecoilection of uir samples
for dusts at tho bresthing lovels and in close proximity to the workomea.
Both of thess forms of apparstus ars adapted for this work, as they
aro transportable, casily set up and adjusted for the taking of the’
lir samples at the proper level, aod are extremely efBcieat.

"The unpu:er collects the dust by aspirsting the sir snd then

unpmgm, it onto s fiat surfece covered by a liquid in a container.
The liquid used was distilled \nur, containing 50 percent deohol to
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ZFFECTS OF ASBESTCS DUST ON THI LUNGS 3

S prevent the solution of some of the dusts, p: .iculariy sny silics
whick might be present. The impinger was ac'* ated by an electri-
cally driven rotery pump and the rate of air s3 - pled was measured
by means of a resistaneo typo of flow meter with an inelined manome.
ter for measuring the pressure difference. Eacl samplo represents
the dust colleeted from a volume of 160 cubic fect of cir.

The electric pracipitator is designed upon the Cottrell precipitator
principle used for rocovering dusts sad fumes commercially., This

. prineiplo Jdepends on electnfym" tho dust particles by making them
H pass through an cleotrostutic field and thus eausiuy them to sostle

out upon o sbeet of celluloid. Tlio elcctrostatic ficld is set up by
! : means of s transformer operating from the lighting lines on 120 volts,
slternating current. Air is drawn through tho apparatus by a small
rotary {an, run by s motor, the qmmy being mieasured by a flow
mater,
. Samples of dust brushed {rom beanu and pipe lines near the ceiling
also > were secured for chomieal analysis.  All samples ware shipped to
the industrial hygiene laboratory of the Metropolitan Co., and the

TUhnited Statcs Bureau of Mines and the United States Public Hoalth
Servieo (1). Particles in size up to 360 microns in the grestest
dinmeter were counted.

Clhiemieal anaiyses wore made for total (free lnd combined) silics
aceording to tho secepted standard mezhod of Jlillebrand (3).
: In the first plant studied (A) only particles 10 microns and under
T in size were counted. I¢ bas been demonstrated repeatedly that no
; silica particles exceeding 10 microns (s micron equuls one-millionth
' part of n moter or ono-thousandth pert of s millimoter) in greatest
; diameter enter the lung tissu ; for this resson, tho larger particies
| usually are not considered when dotermining dust counts. Later, as
it appeared from somo of the published articles (i) (Eaglish) that

asbestos particles much larger in size wore found in lung tissuc, it was -

decided to count ail particies and make diffarential counts of all thosa
10 microns and under.!

.} -«  ‘Totnl particles per cubic foot and the correspanding weight of the

. dust in millizrams were obtained. Since no relationship bstwoan the

{ dust counts and the corresponding weights was found, the weights

= are not included in the tabulstiops in this report.

. Tablo 1 shows by phnh and by departments the maximum and
minimum dust counts in million pn.mclu per cubic foot of air.

; Although the counts in plant A are of particies iv microns and under,

luu-m»mhu”ummmmmm I sdditien,

Wrepbetacrsphs of thane damt vare 7 daing pv d 1pea 5 rem with ¢ lagtare-
sihkde prajester, 1he snlirged particies baiag musenred with & sulwr.  Ksewing Lbs sstire salarsxmaent (BY
sctoal Dasursment), it was S0P 0 Mueiate he erigiasl partics alse (5). Dy ths we of Zasaa's

) musauwvm.mw-mmuummu-m-
{ Dlotted o0 ardinetes agninst the Jrshohility of assnrvasss oo ahacises.

dust, counts were made according to the mothods accepted by the.
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end in tho other plants are for all particles, direct eomp..man is
possible, &3 in no samplo taken were the ni:iher of particles 10
microns and under less than 94 percent of thr whole. ° .

Tul-t Lo=azimum gnd minimum dust esunts {n million particles per cubic fool
of air, by plani end deparunent
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t1acluded (8 spusmune. ? [aciudes bread joom uesving.

Wheress the dust in the preparation room is practically all due to
ssbestos, the contrary is tho case in the other departments. In the
carding, spianing, and weaving roorus ssbestos comprises about 25
percent of tho material nsed. On special jobs the percestage of
asbestos may be higher, but in general the Sgure quoted is approxi-
mately correct, tho other material consisting principally of eoteon.
In the insulating depertments of plant A, asbestos is but § perceat
of the total matcrial used. In the molded brake-lining and cluteh
division of plant D, asbestos comprises about 25 percent of the total
matericl. Tho actual exposurs to asbestos dust, therefors, is consid-
erably less than is indicated in the dust counts in table 1.

CONDITIONS IN TEL PLANTS

The processes in these plants were very similar to those in cotton )

mills in gencral. For illustration, the process in the preparstion room
of plant B is here detailed at length:

Asbestos is received in bags. Theso are emptied upon the floor and
the*ssbestos is shoveled into pug mills and run for about § minutes
in order to crush and open the Sbers. From thers the asbestos is
shoveled into trucks and wheeled to hoppers with either horizontal
or vertical opsners, similar to those used in textile mills. After passing
through the opener, the matarial is discharged into trucks. Wasts
manufacturing msterial is first run through a garnet machine and
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EFFECIS OF ASBISTOS DUST OX TI1.Z LUNGS 5

/ dischnrged into trucks, which aro * wheeled tc ‘¢ opencrs, and the

material is fed into thess in the same manncer - is the new material.
After being discherged from the opener, the - u.crinl is put onte a
vibruing or shaking screen, where the long filers are pickcd off by
a suction hood and blown into o bin to be used again in textiles.
The short fibers falling through the serten are cuher sold as such or
used in makipg an asbestos cement. |

The cotton is reccived in bales, opened, and also run through
vertical openers. It is discharged into trucks. Tha filled truciks {rom
the vertical and horizontal epeners contnininz cither the asbestes
fiber, the eottor, or tho waste materinl are takea to separate storagze
bins. As needed, thess materials are weighed and dumped onto tho
floor in proportion to the mixture desired, end the resuiting mixed
materials are thea passed through a mixing picker. As this mixture
is discharged from the picker, it is sprayed with a light mincral eil,
The mataiial s then taken by a mechanical conveyor to the storage
bin in the card room. Two of these mixing pxc.en discharge onto

- this conveyor system, while s third machine is equipped with &

suction dovice which conveys the materisl to a storage bin in the
eard room. Tho object of the two systems is to [acilitate the handling
of two zrodes of material at tho same time. The third machine is
not rquipped with an oil spray. Tho object of the oil spray is pri-
marily to entrap the small asbestos fibers and hold them enmeshed
in the cotton fiber throughout the processes of earding, spinning, snd
wesving. Incidentally, it is apparent that it also diminishes the
amount of dust. The materinl is saturated with about ¢ percent of
oil at this point; but by the time it reaches the looms, tlio oil had
diminished to less than 1 percent.

YWhile miueral oil was used in the prepmuon room of plane C, it
apparently was not as oflicacious as in plant B. In plant E oil was
pot used, nor was there any attempt ot humidification or any systam
of dust exhausting. Carding machines wers fed by hand. In plant A
thoro was a Lumidifying, ventilating, and beating system, while
plant B depended on natursl humidity. In plant E the earding
mnchines were equipped with a dust-exhaust system, but it was not
efliciently used. In plant C carding was done in 2 buildings, 1 of
which was equipped with an air-conditioning system, aad in both
buildings the machines had exhaust equipment. '

Two plants, B snd C, had artificial humidity installations in their
spibning rooms. In the former the temperature was 76° F., relative
humidity 78 percent. One plant, C, had s humidification system in
the twisting department and also in the weaving department, where
the relative humidity was 78 percent with a dry-bulb temperature of

g9 F.. as compared with a relative humduy of ¢4 percent in the
weaving room of plant A.
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/

Aside from plant E, it would Sppear that the ust hazard was not
excossive oxcept-in the preparation rooms of pi-its B and C. The
dust counts arc interesting, too, when considerr ¢ in the light of tue
permissible standard for granite dust, established by tho United
States Public ITealth Scrvice (7), namely, about 10 million particles
(10 microns and undor) per cubic foot. However, we are'not justified
in nssuming that because availnble information suggests thot asbes-
tosis is a milder disesso clinically than silicosis, the threshold of
pennissible dust counts is higher. Asbestosis appears to bo patho-

" logierlly diferent from silicosis, and the experiencs so far does not

warrnnt oo atiempt to define o standard of dustiness for asbestos
dust.
DUST CONTROL

Various measures, such as oviling, humidification, and locsl exhausts,
tended to reduce the dust. Nevertholess, it wes eviden: thot they
wore only portly successiul. If it is expected to control dustiness in
these plunts, fine! reliance must rest upon properly constructed exhavst
equipmesnt. Ia plaat C in ono departmont an cxperimental installa-
tion was sct up. Inspito of somo obvious faults, this equipment, on
the basis of comparative dust counts, reduced the dust by S0 pereent
and with further aiterntions will probably be 75 percent effective.
In this casc such a reduction scemed quits satisfactory. It is noither
procticable nor economically desirable to install such equipment as
will make the air entirely dust free. Tho normas! defensive mechanism
of the body takes care of a fair amount of stmospheric pollution. It
is when r.hcbodyi:c:poud to an excessive amount of dust that this
defonse mechanism breaks down.

The application of exhaust equipment to textile machinery involves
considerablie difliculty, especinlly where the construction of the plant
is such that it is not possible to upply down-drait suction to the looms.

It is desirable to install exhaust apparatus in any plant on an ex-

perimental basis first, and then clieck its efficicncy by dust counts.’

This practice will result in saving o needless cxpenditurs of money.
PHEYBICAL EXAMINATIONS

. X.ray {ilms wero made of 126 persons (108 men, 18 womea) working
in asbestos plants in the United States. All but five of thoss wers
given physical axamination. The cases wers sslected more or less
at random from among those baving more than 3 years of employ-
ment in the industry. It was soon obvious that the carly disgnosis
of asbostosis must rest to & lorge extent on X-ray pictures of the
chest. As in the sarly stages of silicosis, the clinical symptoms of
thie asbestos workers were usually indefinite and incosclusive. The
intorpretations of thess films are based on the readings of one com-
petent recntgenologist, but they havs bwsn reviewed by ssvaral
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" otners expericaced in this field. ‘The differences ( opinion were of

r minor nature, and there was general egreement «  to interpretation.
The films were read conservatively, taking into a  ount the physical
cxamination and the age of the individual, a1 . were classed as
positive only when there was no major disagreement.  All examiners
were guided by their experience in silicosis and other types of pneu-
mocouioses. The fiims olossed as negative for asbestosis were further
subdivided into doubtful and negative. Only time con tell
whether the individuals classed as doubtful are prozressing toward a
definite ashestosis, 7'.1rt|rnlt\r attention waa foouzand on tha presencu
or absence of indicuilons of tuberculosis, and in this respect all the
reviewers of the filps were in accord.  With ths unbappy experience
of silicosis in mind, it wes felt that a great deal of eare should bo
devoted to ascertaining, if possible, wbether or not asbestosis pre-
disposes to tuberculous infection.

The cases of asbestosis were divided into two classes, first staze
and second stage. The first stage embraces those who show by
N-ray examination definite lung pathology suflicient in extent to
warrant 2 disgnosis of pneumoconiosis, but who bave no definite
symptoms. The second-stage cases exhibit more exicnsive lung
pathiology and ulso deflinite symptonis.

All these individuals ® were actively engaged in {octory work, and
it was not practicable to make any distinction on the basis of working
ability or disability. Huad any individuals been found who exhibited
extensive pulmonary invoivement and marked physical disability
or total di=ubilivy, they would have been classified as third stage,
but no such eases were found.

Of the total of 126 X.ray cxaminations, 4 were diagnosed as
seconi-degree nsbestosis, 63 as first degrec, 39 as doubtful, apd 20 as
negntive.

There is o definite increase in the percentage diagnosed as positive
in relation to tho years of exposure, as shown in table 2. Small

numbers make it impossible to determine how far the factor of age
cnters into this increase.

- TasLe 2.—Classification of coses by years of cxposure

Number
“"Years of expasure P;:"‘;'i":‘:e -
Paositive | Donbtiul | Negative
[ LIS BT} ¢ IR oomcrnan & 13 R 3
10 to 15 years, vas &8 7 3 2
81010 yonrs_.. - 50 25 3
Under § years........ . 43 17 30 12
Total 8XADIDOU. coennneramccenneerreacoceracanfamcncsncnene 87 R 2
t Part time. 71 pot continuous.

2 Ooo asbestos worker {second stago) rotired of his own sccord, becsuss of old aga. 10 yeans prcvlous

"t0 this study, but s still active sbout hia Forden.
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N EFFECTS OF ASBESTUS LUST ON THBE ' UNGS ’

Oi the 64 persons given physical examination .nd diagnosed es
having positive asbestosis, only 8 were entirely fr from symptoms,
while 10 out of 37 with doubiful and 7 out of 20 .th negative diag-
noses were free from svinptoms. Dyspnocr au.. cough were the
sy_mpt'om's' most complained of, but none of these cases exhibited the
-urgenv or evident type of “short wind” seen in truc silicosis. Several
of those classed &s negative stated that they were ““short winded”
and were so recorded, but too much emphasis should not be placed
on statements of subjective symntoms. During the progress of the
study, physicinns who were practicing in the communities where
osbestos workers lived were questioned and statwd that they did not
find 2n unusual amount of tubereulosis among ilicse workers. The
contrast between this state of affairs.und that found in a community
with a silicasis hazard is noteworthy.

The incidence of tuberculosis (based upon X-ruv films) is given in
table 3; 40 of the 67 examined had less than 15 years of employ-
ment in the industry.

TABLE 3.—Incidence of tuberculosis

’ Poritive | Doabeful | Negative
‘Tuhercuinsts (Bealedt),. 7 1 -2
Tuhercuious (aetive) 1 0 1
‘Total examinel... 0 P

k]

1 Thi< caro was diazncsed as probably active oo the X-ray Hindings.
Tablo 4 gives information as to physical signs of chest trouble.

TasLE 4.—Chest findings

Positire | Doubtiul ; Negative

Physien? siens of chost trouble. i iiiiceiirtarr e reeans 133 19 77

. Nophysicyi sitQt e ceane . i 5 13
Not esunined.. 3 34 ]
07 u

g
3

b AL teast 6 af theso shinwad] 2o avidence astocinlel with asbestasis,
12 of thess not asdaciared wita usual sicus found with ksbestosis,
38 of these not kodiated with usual sgns of asnestasis.

What significance, if any, can be attached to the presence of
“psbestos corns” on the hands of workers appears doubtful, as 18
percent of the positives (12 out of €4) and 15 percent of the othiers
(doubtful, 7 out of 37, negative, 2 out of 20) showed such corns.

Each roentgenologist who reviewed the X-ray films called attention
to tho fact that these films indicated a very unususl incidenco of
enlargement of tho heart. It is probable that this is a compernsatory
enlargement due to the ndditional work put upon the heart in efforts
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Jeee v o WF ASISISTOS DUST ON THE LU GS (]

<0 pump blood through the fibrosed lunzs. It is p siblo thut not
‘si.flicient aitention hn.s been paid to the crcct.s of the wumoconioses
upon the heart.

Many workers had changed from ono department ‘> uwnother and
from onc plant to anothor duriny their ycars of employmeont in the
esbestos Mndustry. Sinco only the amounts of dust collected at the
timo of this survey in tho various departments are known, thero is
no way of knowing tho average amount of dust in tha atmosphero
inhaled by these peoplo over tho years of thoir employment. Conse-
quontly, It Is not poasibla to eorrelats indlvidual enzes Mlh detlnita
amounts of dust exposuro.

* INSURANCE CLAIMS

To throw light on tho rclationship between asbostosis and pulmo-
‘nary tubcereulosis, an analysis of death claims and toial and per-
manent disability claims was made in regurd to companies carrying
group iosurance and heving available figures.

Thero were 2,009 lives involved, with & total exposure of 7,019 life-
years. The death claims aro so small in number that reliable con-
clusions cannot be reached from any subdivision of tho figures. The
samo is truo of tho sickness claims under health insurance. The

number of claiins for respiratory diseases is high in.iwo of the plants
studied but low for the others, as compared with the Metropolitan
expericnco of 1927, However, during the latter part of 1928 and the
"+ first part of 1929 thero was sn opxdcnnc of influenza.

The records of ora establishinant (plant B} showed that 6 of 36
death claims and S of 10 permanent and totnl disability claims were
listed as duo to pulmonary tuberculosis. This appeared to be an in-
ordinate amount of tuberculosis from this plant. However, many of
the employecs were Negroes, und also tuberculosis claims are gener-
ally hizl in tlus section of the country. Realizing the difficuity in
diagnosing pnecutnoconiosis and tho tendency to coafuse it with
tuberculosis, thesc claims were studied incividually. Tho physicians
who lind treated the individuals werc interviewed, and the hospital
and sunatorium records, including available X-ray films, were
investigated, with the following results:

Dcath claims:
. A typist, not exposed to dust; died of pulmopary and
mbcstmul tuberculosis.

2, Colored male, age 27; worked in asbestos 1 year and §
months died of pulmon:ny tuberculesis following a hemorrhage;
was in sanatorium 10 months. Also had o four plus Wasser-
mnnn No evidence of asbestosis,

Colored male, age 32; worked in ssbestos plant 1 year and
7 months, dicd of pulmonnry tuberculosis after 1 month in
hospital. Cavitation bolh lungs; no evidence of asbestosis.

e :—.r..--.‘-q.- v
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10 EFFECIS OF ASBESTSS i~ ON  [{E LUNGS

4. Colored nm]c. 270 34; \\u:m.l in s <tos plant 2 years ard
6 monthis. 1lis physiciin believes this vas a case of uncom-
plicated tuberculosis,  Was not intaate ¢ wospital or sanatorium.

No information could be obtained on t- 3 other two cases.

Z'otal andl permanent disability claons: .

1. Mule, employed in as shestos pl'mt 3 years. His physician

states that hic first came under his ebservatiou with an old esiab-

* lished case of Yubereulosis nbout 2 years after asbestos cmplm~

meut staried. Also had tuberculosis of the kidney and cervical
glands.

2. Mule, employed in nghescas plant $ montha, 1Mis physician
statcs {mdm" ol old tibroid tubereulosis with tubercle bacihi in
sputum. No N-ray availabie; bn\. according to physicinn, as-
bestos bodics were lound in sputun

3. Male, 10 years’ employment, 'I‘\\c physicians who treated
bim at difTerent times are now inclined tv bclu' this man is not
tuberculous, but s asbestusis.

4. White mule, was reexamiined at time of investigation. IIis
‘physician reports well nourished, husky looking, ,.ood color, no
cyarosis; no cluvbing of fingers; mm-mshca L\p.umon incessant
cough; .\-mv shiows fine mottlm" disseminated through both
lunm No evidence of tuberculosis. Probably sceond stage
gsbostosis.

5. White male, 13 years in_nsbestos plant. Is now in sanato-
rium. An interesting case. His phiysician states that he has ex-
tensive nsbestosis and pulmonary tuberculosis; envity in right
lune; sputum Joaded with wubercle bacilli and asbestos bomca,
believes tubereulosis long antedated esbestosis. ‘This patient 1s
progressing in a satisfactory manner.

It was not possiblo to locate tho other thireo cases of total and
P ~——

permancent disabitity who had been dingnosed os having nulmonary
tuberculosis. On tho basis of the information obtained, the deaths in
death-claims cascs eppear to be due to uncomplicated tuberculosis;
three of them were Negroes, who were probably tuberculous at the
time their employment in the asbestos plant cominenced.

Of the 8 disability claim cases, 1 was uncomplicated tubercilosis
and 2 wore uncomplicated asbestosis who were put on disability
because of & mistaken diagnosis of tuberculosis. In this same com-
munity we know of one death due to uncomplicated csbestosis in an
jndividual with many yoars' emnployment in the industry.?

CONCLUBIONS

1. Prolonged exposuro to asbestos dust caused a pulmonary fibrosis
of a type different {rom silicosis and demonstrable on X-ray films.
Clinically, from this study, it appears to be of & type milder than
silicoris

2. Cuses of definite cardiac eulargement were frequently found to
bo essociated with asbestosis. —

# Personal communleation.
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5. .\ predispesition to tuberculosis duc to ast tos cCust was no’
indicated in this study.

4. Aslestosis as observed in this series of cases  2d not resulied in
marked disabiiity in any ease.

5. it is not knewn how much asbestosis may 2dd to the mortality
of pneumoniz ard acute nontuberculons puimonary infections.

6. 1! is not nracticable as yot to establish standards for tho asbestos
dust conlent of sir,

7. The amount of dust in the air in the esbestos pients studied can

* be sulstantially reduced.

RECOMMENDATIONS

It is recommended—

1. That the industry scriously face the problem of dust control in
asbesios plants. .

2. That new empleyees be examined physically, including X-ray
cxomination of the chest, und rejected for employment if they show
tuberculosis or pneumoconiosis. '

3..That employees be examined pbysically, preerably every year,
but at least every 2 years, this examination to include sn X-ray
examination of the chest.

4. That the industry sponsor studies on known cases of nsbestosis,
as well as studies on eflects of asbestosis on the Leart and circulation.
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