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" EFFECTS OF THE INHALATION OF ASBESTOS DUST ON
o THE LUNGS OF ASBESTOS WORKERS

- A Prelimizary Study

By A. J. Laxia, Assistant Medical Duector, Wittsant J. McCoxvriy, Alasist-
ani® Alcdical Director, and 1. Wituax Fruxzi, Chemild, Mcropolizn Life
. Insurance Ca.

INTRODTCTION

In 1929 the Mectropolitan Life Insurance Co. was npproachied by
officials ropresenting the dshestos industry in the United States, who'
were desirous of ascertaining -whether asbestss dust was an occupa-
tional hazard in their establishmeats aad, if so, what wns the nature
of tlus hazard aad what should be done to prevent or control it.

About this timo soveral articles had appesred in Engiish medical
journals describing & pacumoconiosis duc to ashestos dust. While in
one or two isolated instances the occurrence of this type of pnéumo-
coniosis had been deseribed in-Amecriean journals, the industsy itself
appeared to bo quite uninformed of the existence of any such
occupational discase.

The hazard of silica dust, with speeial reference to the lungs, has
long been appreciated, and a great deal of study and research has
. been applied to the problem (in the metal miniag avd certain other
industries) in Grest DBritain, the United States, the Dntish Do-
minions, and in other countrics. The nature of the effects of silics
dust cxpressed in the term “silicesis”, with the resultant extraor-
dinary predispesition to pulmoxary tuberculesis, is well knewn,
These effects have been associsted with the inhslation of dust con-
taining {rec silica in varying amounts. The eflects upon the pul-
monary tssue of ducts containizg combined silica—silicutes—aro
still a fertile ficld for investigation, but evidence is recumulating that
certzin of these dusts produce pathologieal results quite distinct [rom
truc silicosis. :

The name "ashestosis” has been applied to the pncumoconingis
caused by ashiestos dust and it will be so uzed in this repor:. Chem-
ically, the asbestos of commerce is a hydruted magnesium silicate
consisting primarily of silica (combined silicz) 4.1 perrent, mag-
nesia 43 percent, aad water 12.9 percent, wlile {errous iron and
nickel are present in small quastities. This cominercial vancty of
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‘asbestos most commonly encountered is designated es ehirysotde and
is one of the four varictics of the mineral serpentine, in which it
usunlly occurs in scams. .. .

It should he borne in mind that silicosis (and presumably asbes-
tosis) develops very slowly, taking from 5 to 15 and even 20 or 25
years to become established. This rato of progress is influenced
mainly. by the dosage of silica which the lungs receive, and this dos-
age, in turn, depends ypon three variables—ther amount of siliea in
the dust, the quantity of dust in the air, and the length of exposure.
Individual idiosynecrasy might be included es & fourth variable;
however, little is known of the variations in susceptibility in thesc
exposed to dust. It might well be assumed that similar vanables
would influence the occurrence of asbestosis.

In places where nsbestos is mined or [abrcated in North America
there does not appear to he present the clear-cut dioical picturo

Pl \»-:‘::‘{:}»‘:n-*; == which is so uncscapable in communities with a2 true silicosis hazard,.
< WCD._‘ L sl p. . ..
: —r,a;,,;f.rg;;"_‘h*‘—‘.*'. i G such as lizrd-rock mining comununitics. It may be that some of tho
e e e o LTI asbestos plants are of too recent origin for the typical effccts of o
S oo “‘:"4;5_{%:,.;,’%1 silicate dust to become manifest, but this would not apply to the
S o R oA T e Tty Ider mines or to all of the fubricating plants.
s et e S i ° . . . sP S .
3 '--{"’—"n'i:«““‘s:_""'"“’m’ The industrial health service of the Metropolitan Lifo Insurance
(  SEasiBa=s S T Co. undertook the following investigation during the period Irom
A ST o =274 . . Qctober 1929 to January 1631, which included: -
P S . H H H 3
e ———TT. 1. A study of dust conditions in esbestos mines and mills in Canada
AT A RS s et O ; J o x: ! :
2o m"*@:—a‘%— and in fabricating plants along the Atlantic Sesboard in the United
T 1;&‘5;;,%&:?’0 2. Physical examinations of asbestos workers, induding X-roy
A N T R T e T

e e flins.- :
e == : 3. A study of dust exhaust systems designed to climinate asbestos
dust. ' :

Duta on the fabricating plants only are included in this study and
sre designated in the report as plants 4B, C, D, sod E. Tlisis a
preliminasy report. A more extensive study of the nsbestos industry
is now under way.

DUST STUDIES

Apparatus and mcthods of sampling.—~Doth the impinger (1) and
the clectric precipitator (2) were used f{ir the collection of air samples
for dusts at the brenthing levels and in close proximity to the workmen.
Both of these forms of apparatus arc adapted for this work, as they ~—
arc transposiable, casily set up and ndjusied lor tho taking ol the =
air samples at the proper level, and are extremely effictent. ,c?'
The impinger collocts the dust by aspirating tho air and thea ¥
impingzing it onto a flat surface covered by a liquid in a container. ?
The quid used was distilled water, containing 50 percent alcohol to

. .
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AR ,‘4:?35‘4:@‘-;" - which might be present.  The impinger was actuated Ly an clectni-
ey LN e eally driv ; dt { o 2
) 5—52;.{ N y driven rotary pump and the rate of sir sampled was measured

by means of 2 resistance type of Jow meter with an inclined manome-

ter for measuring tho pressure difference. Fach sample represents -
the dust collected frora a volume of 100 cubic feet of air.

Tho electric precipitator is designed upon the Cottrell precipitator
principle used for recovering dusts and fumecs commereially. Tlis
principle depends on clectrifying the dust particles by making them
pass through an clestrostatic field snd thus causing them to sctile
out upon 8 sbeet of celluloid. Tho clectrostatic Held is sct up by
mears of a transformer operating from the lighting Lines on 120 volts,
alterpating current.  Air is draws through the apparatus by a small
rotary fan, run by & motor, the quantity beinz meesured by 2 flow
meter. : :

Samples of dust brushed from beams and pipe lines near the ceiling
also were secured for chiemical analysis.  All samples were shipped to
the industrial bygiene laburatory of the Metropolitan Co., and the
cust counts were made according to the metkods sccepted by the-
United States Burcau of Mines and the United States Public Health
Service (1). DParticles in sizo0 up to 360 microns in the greatest
diamcter wers counted.

Chemical analyses wero made for totsl (frec and combined) siica
according to the sccepted standard method of Hillebrund (2).

In the first plabt studied (A) only particles 10 microns rnd under
in size were counted. It has been demonstrated repeatedly that ne
silica particles execeding 10 wicroas (3 micron equals one.millionth
port of & meter or one-thousandth part of a millimeter) in greatest
diameter cnter the lung tissu ; for this reason, the larer particles
usuzlly aro not considered when determining dust eounts.  Later, as
it appeared from somo of the published articles (4) (English) that
asbestos particles much larger in sizs were found in lung tissue, it wa

" decided to count all particles and make differential eounts of &ll those
10 microns and under.}

. Total perticles per cubic foot and the corresponding wright of the
dust in milligrams were obtsined. Sinet no rofzConship between tho
dust counts and the corresponding weights wes fouad, the weights
are not included in the tabulations in this report.

Table 1 sbows by plents and by departments the meximum and

minimum dust counts in million particles per cubic foot of air.
Although the counts in plant A zr¢ of particles 10 mieross ead under,

1 Samtves enliecisd MY Both the Imdiarer and the elretrie precipitatae weve oviiwl In a4aiting,
Slaentiissmachs o tiem Curt MATULAr were ealarse” D7 LeiST proietied upvs & srren witd 3 Laume
slids proiecior, 15e etlarged porticles belog asmred Wit & Rier. Kaewiss the eailr eclasen et Uy w
sttual pheasussdient), it wag a2y o eniculate the crtinal parilels stas (3. Dy the uwe o Hasans 4 <
lotsi Bbale prodedLIsy Bader, Lhe 107aNIAES of the Mnctias 16 be mersured (13 (56 At Dutonsl we
Mottal as coilitimdre agalast tle (eedaaldlily of 011 Tricw as el e
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and in the other plants aro for all parficles, dircct comparison is
possibie, as in no samplo takeu were tho number of particles 10
microns and under less than 94 pereent of the whole.

TasLz l.—NManimum and minimum dust counts in million particles per cubic fool
of air, by plant and department
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Whereas the dust in the preparatioa room is practieally all due to
asbesios, the contrary is the caxe in the other departments. In the .
earding, spinning, and wenving rooms asbestos comprises sbout 25
percent of the material used. On special jobs tho percestage of -
ashestos may-be hicher, but in general the Szure quoted is npproxi-
mintely correct, the other material consisting principally of cotton.
In the inculating departmients of plant A, ashestos is but § percent
of the total material used. In the molded brake-lining and clutch
division of pizat D, asbestas comprises about 25 percent of the total
material.  The actual exposure to asbextos dust, therefore, is consid-
erably less than is indicated in the dust counts in table 1.

CONDITIONS IN T PLANTS

The processes in these plants were very similar to those in cotton
mills ia general.  For illusteation, the process in the preparstion room
of plant B is here detailed at length:

?ﬁf‘,ﬁ'a-ﬁg-'- = > Asbestos is reccived in bags. These aro emptied upon the floor and "
a’*"é‘é'uw‘;-:;?*"-‘- " the asbestos is shoveled into pug mills and run for about S minutes ? 1
s R NI g in osder to crush und open the fibers. Trom there the asbestos 1s ¢
7‘?@( = sboveled into trucks and wheeled to hoppers with cither horizontal A
“" FaCaom or vertieal opencrs, similur to those used in textile wills.  After passing
R P throuzh tle opezer, the material is disckarged into trucks. Wasto
“.‘3% & manulocturing material is first run through s garet machine and
D T R g
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“rmgé‘zﬁ’l?ﬁ}f‘i-*:‘ﬁ‘ discharged inta trucks, which ara wheeled to the openers, and the
B AN ¥ e : material is fed into these in the same manner as is the new naterial.
:‘*—%35;53‘:}.; :}}:’:E&; After being discharged from the apener, the material is put onto a
:::-'-:‘::b:rz";f?‘l_‘:ffg;(ss vibrating or shaking sercen, where the long fibers arc picked off by
Ty R il o suctios hood and blown into 3 bin to be used again in textiles.
SoimaleTey . The sbort fibers {alling throuzh the screen are cither sold as such or

used in making an asbestos eement. . ‘
The cotton is received in bales, opencd, and also run through
vertical openers. It is discharped into trucks. The filled trucks from °
the vertical and horizontel openers containing either the asbestes
fiber, the cotton, or tho wasto material are taken to scparnte storage
. bins. As nceded, these materials are weighed 2nd dumped onto the
. floor in proportion to the mixture desired, and the resulting mixed
materials aro then passed through a mixing pickes. As this mixturs
is discharged from the picker, it is sprayed with a light misera) .0il,
The material is then taken by a mechanical convesor 1o the stornze
din in tho card room. Two of these mixing pickers discharge onto
this conveyor system, while a third nachine is enuipped with a
suction deviee which conveys the material to a storaze bin ia the
card room. The object of the two systems is to facilitate the handling
of two grades of material at the fanc time. The third machine is
pot cquipped with an oil spray. The object of the oil spray is pri-
marily to entrap the small ashbestos fbers and bold them enmeshed
in the cotton fiber throughout the processes of earding, spinning, end
weaving., Incidentally, it is apparent that it also diminishes the

o amount of dust. ‘The matcrial is saturated with about 4 percent of
oil at this point; but by the time it rezches the looms, the oil had

. diminished to lcss than 1 percen:. )
s _ oS While mineral oil was used in the preparution room of plant C, it
T bza3 AN o , apparently was not as efficacious as in plaat B. Ia plant E ol was
| e ~‘?.:r_x“.._- e S pot used, nor was there any attempt st humidifieztivn or 2ny sysiem
*%ﬁ%ﬁ% of dust exhausting. Curding muehines were {cd by hand. Inplant \
2= ’r-b—-—-_:z:;::..,csi“*f“"g there was a liumidilying, \-cn:ilatin;{, end heating system, \\'}.u'!c
:‘:;;v:’-::-—l,};t:;,-~h§; . . plnnt.B dt_:pcndcd.on natural humidity. In plant E tltc carding
5,' g ;:-— ._3.?3:?5_a1~f.~ r~'t£ ) mx.:c.hmcs were equipped with a dt{st-cxlxuust system, but it was rot
= %ﬁqj,:‘;&i‘””;;;;*g efliciently used. In plaat o] ca..'dmg was done in 2 buildings, 1 of
=G '~-;W?_W < which was equipped with an air<conditioning system, and in bols

buildings the machines had exhaust equipment.

Two plants, B and C, had artificial humidity installations in their
spinning rooms. In the forme: the temperature was 762 F., relative
humidity 78 percent. One plent, C, had a humidiiieation system in
the twisting department and alss in the weaving depariment, where
the relntive humidity was 76 persent with a dry-bulb temperature of
69° F., as compared with a relative humidity of 44 percent in the
weaving room of plant A.
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Aside from plant E, jt would appezs that the dost hazard was not
excessive except in the preparstion reams of plants B and C. The
dust counts are interesting, too, when considered in the light of the
permissible standard (or granite dust, established by tho United
States Public Health Servies (7), narmely, about 10 million particles
(10 microns and under) per eubic {oot. Fowever, we are not justified
in assuming that becuuse available information suagrsts that asbes-
tosis is & milder diseaso clinically t:an slicosis, the threshold of

* permissidle dust counts is higher. Asbestosis appears to be patho-
logically diffcrent from silicosis, and the expericnce so far docs not
warrant an attempt to define o standard of dustiness {or asbestos
dust.

DUST CONTROL

YVarious measurcs, such as oiling, humidifieation, and local exhausts,
tended to reduce the dust. Nevertheless, it wos evideat that they
were only partly suceesaful. If it is expected to conmtrol dustiness in
these plante, final reliance must rest upon properly constructed exhaust .
equipnient. 1o plant C in one deparimeat an experimental installa-”
tion was set up. Inspite of rome obrious faults, this equipment, on
the hasis of comparative dust counts, reduced the dust by S0 percent
and with further slterations will prebably be 73 pereent efcective.
In this caxe such a reduction seemed guite satisfactory. It is ncither
practicabic ror cconamically desiratis to instsll such equipment as
will make the gir entircly dust free.  Tiic normal defensive mechanism
‘of the body takes eare of a {uie amouzt of atmospleric pollution. It

is when the body is ckposeil to an excrssive anouut of dust that this /
defense mechanism breaks deven. . ,
The application of exhaust equipme=nt to textiie machinery involves
considerable diiculty, especially wlere the constructios of the plaat
. s sueh that it is not poasible to apply Jawn-dralt suction to the looms.
It is desirable to iustall exliaust apparatus in any plant on an ex-
perimental basis first, and then cheel its efficicney by dust counts.
This practice will result in saving a necdless expenditure of moncey.
SRR e e R ey ’ PHYSICAL IXANINATIONS
A T S L N A T - .
S e e o e P X-ray filmis were made of 126 persons (10S men, 1S women) working
e e P e St Tovd in aslx‘.-‘tus.pl:ml.-a in At.hc. United Stztes.  All but Sve of these wera
PRI, (T ,?A@GE“—_&;:Q-P.‘: : given physiczl examitiation, The czses were sclected more or Jessk A U
35 o S ‘: TSt at mudom irom among thase having more than 3 years of employ- o' ¢

serit in the induatry. It was seon sbvious that the carly diagnosis { ¢
of nshestosis must rest to o lurge extent on X-ray pictures of the  «
chiest.  As in the carly stages of sitlensis, the clinical symptoms. of Q¢
the asbestos workers were usually indefinite and inconclusive. The
interpretztions of these films aro bused oa the readings of one com-
peeient rentpeunleed 8, bt they Laee beeu reviewed by reveral
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“ DAY others expericneed in this field. The differences of opinion were of
b w .a,-;- -s . . .
oL ,.\"_ .,,_,:’h,:;__ ™ & minor nature, and there was general agreement as to interpretation,
~"‘,::_‘;-‘_' o PO ._—3:’.;;.::' : The films were rend conservatively, taking into aceount the physical
455 m LoEs s o e s
%ﬁ? (w"",j examination and the age of tho individual, and were classed as
= .‘.Jh h ol f

pasitive only when there was no magjor disagreement.  All examiners
were guided by their experience in silicosia and ather types of pneu-
moconiozes. The filins classed as negative lor asbestosis were furtl.er
subdivided into doubtful and negative. Only time ean teil
whether the individusls classed as doubtful are prozressing toward a
definite asbestosis.  Particular attention was focussed on the presenee
or shecace of indications of tuberculasis, and ia this respect all the
reviewers of the films were in accord.  With the unhappy expericnce
of silicosis in mind, it was felt that o great deal of care should bz
devoted to ascertaining, il possible, whether or not asbestosis pre-
disposcs to tuberculous infection.

The cascs of asbestasis were divided mto two classes, first siage
and sccond stage. The first stage cmbraces those who show hy
X.rny cxamination definite lung pathology sufficient in extent to
warrant o diagnosis of pneumoconiosis, but who have no definiie
symptoms. Tle sccond-stags cases exhibit more extensive lung
patholazy and also definite symptoms.

All these individuals * were actively engnged in factory work, an
it was got practicable to make any distinction on the hasis of working
ability or disability. Ilad any individuals been found who exhibited
extensive pulmonary involvement and miarked physical disability
or total disability, they would have been classified as third stage,
but no such exses were found.

Of the total of 126 X.rny cxaminations, 4 were diagnosed as
sccond-degree asbestosis, 63 as first degree, 39 as doubt{ul, and 20 as
negative.

There is 2 definite incresre in the percentage diaznosed as positive
. in relation to the years of exposure, as shown in table 2. Smull
. numbers make it impossille to determine how fzr the [sctor of oge
T e enters into this incrense. L.
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S "Of the 64 persons Ziven physienl examination and diagnosed as
p s e AT *::;-::M:";’; baving positive ashestosis, only § were entirely {rec from symptoins,
TPl sy while 10 out of 37 with doubtfil and 7 out of 20 with negntive diag-
P asiierrd  noses were {ree {rom symptoms. Dryspnoca and cough wero the
<y symptoms most complained of, but none of these cases exhibited the
urgent or evident type of “short wind ”* seen in true silicosis. Scvoral
of thosc classed as nemative stated that they were “short winded"
and were so reconded, hut too much emphasis shiould not be placed
on statcments of subjective symptoms. During the progress of the
study, physicians who were practicing in tho communitics where
asbestos workers lived were questioned and stated that they did not
find an unusual amount of tuberculosis among these workers. The
contrast between this state of affairs and that found in a community
with a silicosis haxard is noteworthy. ,

The incidence of tuberrulosis (based upon X-ray films) is given ia
table 3; 40 of the 67 cxamined had less than 15 ycars of employ-
ment in the industry. * :

Tanii 3—=Incidence of tuberenlosis . -

= Pasitivs | Desudtiul | Xegutivs
Tahercutanis (healed) . i 1 2
Tuherrubnais (aetive) s : 1] [ 1
T v ined (14 » n

$ This casa was dlacnonnl &% prebalidy setive on the X-say Aadings
Table 4 gives information ax to pliysical signs of chest troublo.
Tastr d=—Chest findings

= — . | Pwitre | Destirul | Neraurs
TRyvira) 681 A7 ehent trouliie (} -] 1y 4
Nophysimisens i3 s 3
Notetimarnl, . . 3 0
Total, [ 24 b ] x

FAL AT % af LRpee thnw ¢ ) A8 ecnleme Asuaiste] with sshestinis,
1S ol ('sewr 2l Anseaimnd WIS yorLs] 8E botanl with aslewtoen,
1 of thew Dut Ravtiated wi1th Urgul 1ERS o asievionis.

What sigzaificance, if any, can be atiached to the presence of
*ashestns corns” on thie linnds of workers appears doubtful, as 18
percent.-of the positives (12 vut of G4) and 15 pereead of the others N
(doubtlul, 7 out of 37, nezutive, 2 out of 20) showed such corns.

Each roentgenologist who reviewed the X-my filuis eelled attention Q.
to the fact that these fls indicated a very unusual incidence of ()
celarzemest of the Leart.  Itis probable that tlis is a compensatery %
czlargement due to the additivnal work put upon tho heart in offcrts )
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to pump blood through tho fibrosed lungs. It is possible that not
suflicient attention has beea peid to the effects of the pncumacenninses
upon the heart.

Many workers had changed {rom one department to snnther 2nd
{rom onc plant to another during their years of employment in tie

. asbestos industry. “Sinco only the amounts of dus: collected at the

timo of this survey in tho various departments aro knowrs, these is
no wey of knowing the average amount of dust in tho a:mosplicre
inhaled by these peoplo over the years of their employment. Conse-
quonzly, it is pot possible to corrclate individual cases with definite
smounts of dust exposure. : )

INSTRANCE CLAIMS

To throw light on tho relationship between asbestosis and pulme-
onry tubcreulosis, an soalysis of death cloims and total and per-
manent disability claims wus made in regard to compauics earrying
group insurance and having available figures. ) .

Tliere wero 2,009 lives involved, with a total exposure of 7,010 life-

years. Tho death claims are so small in number that reliable con-
clusiocs cannot bo reached from any subdivisioa of the {igures. Ths
same is truo of the sickness claimas under health insurauce. The

pumber of claims for respiratory disenses is high in two of the plints’
studied but low for the others,"as eomparcd with the Metropolitan
experience of 1927. llowever, during the latter part of 1925 and the
first part of 1929 there was an epidemic of influenza.

Tho records of one establishment (plant B) showed that 6 of 36
denth clniins and 8 of 10 permanent and total disubility eluime were
listed as due to pulmonary tubereulosis.  This appeared to e an in-
ordinaie amount of tuberculnsis from this plant. [lowever, irany of
the employees were Negroes, and slso tubereulosis claims ure zener-
ally high in this scetion of the country. Realizing the dilliculty in
diagnusing pneumoconioyis and the tendency to confuse it with
tuberculosis, these claims were studied individually. The physicians
who had treated the individuals were interviewed, and the hazpitul
and sanaterium records, including savailuble X-ray fiims, were
investizated, with the following results:

Death claims:

1. A typist, not exposed to dust; died of pulmonary andsr
intestinal tubereulasis. p

2. Colored male, age 27; worked in ershestos 1 year and § 7
months; died of pulmonary tubereulosis following a hrmorrhge; ™
was in sanatorium 10 montha. Also hed o four plus Wagscee &N
mann. No evidesce of asbesiosis, <
" 3. Colored male, eme 32; worked in ashestos plant 1 year and
7 mozths; died of pulmonary tuberculosis after 1 moath
bospital. Cavitation both lungs; o evidence of asbestosis.




X LR

.-

)

iy -

- O'

Taamary L 131 10

4. Colored male, nge 34; worked in asbestos plant 2 years and
6 months. lis physician belicves this was o case of uncom-
plicated tuberculosis.  Was not inmate of hospital or sanatorium.,
No infonuation could he obtained on tho other two eascs.

Total and permanent disudilily cloims: ,

1. Maie, employed in ashestos plant 3 years. 1lis physician
stntes that he first cane under Lis observation with an old estab-
lished cuse of tuberculosis about 2 years afier asbestos employ-
t‘ﬂm:nt.l started. Also had tuberculosis of thie kidney and cervical

ancds.

2. Male, emplayed in ashestos plant § months. Tlis physician
states finding of old fibraid tuberculosis with tuberele bacilli in
sputum. No X.ray available; but according to plhireician, as-
bestos hodies were found in sputum,

3. Maie, 10. vears’ employinent. Two physicians who treated
lim at dillerent timmes are now inclined to believe this man is not
tuberculous, but has asbestosis.

4. White male, was reexamined at time of investigation. Tlis
physician reports well nourished, husky looking, pood color, no
cranosis: no clubbing of fingers; diminiched expansion; incessant
cough; X-ruy shows fine mottling disseminated through both
lungs. No evidenco of tuberculosis. Probably & second stago
asbestosis.

3. White male, 13 years in asbestos plant. Is now in sanzto-
rium. An interesting case. His plirsician states that lic has ex-
tensive ashestosis and pulmonary tuberculosis; eavity in right
lung; sputum loaded with tubercle bacilli and asbestos bodies; .
believes tuberculosis long ontedated nsbestosis. This patient is-
progressing in a satisfactory manness

It was not possiblo to loeate the other threo cases of total and
permanent disability who had been diagnosed as having pulmonnry
tuberculosis. On the basis of the information obtained, tho deaths in :
desth-cluims cases appear to be duo to uncomplieated taberculosis;
three of them were Negroes, who were probably tuberculous at tho
time their employment in the asbestos plant commmenead.

Of the § disubility claim cases, 1 was uncomplicated tuberculosis
and 2 were uncomplicnted asbestosis who wero put on disability
because of 8 mistaken diagnosis of tuberculosis. In this samo com-
munity we know of one death due to uncomplic=ted esbestosis in an
individual with many vears’ employment in the industry.?

CONCLUSIONS

1. DProlonzed exposure to axhestos dust caused a pulmonary fibrosis
of a.ixpe dilierent from g)licesiaapd demoastrable on Xeray Sims.
Clinically, {ram this study, it appears to be of o type milder than

silicosis.
2. Cascs of definite cardiac culasgement were Isequently found to
be asseciased with ashostosige aoom~ %2 9 9
) Persnnal coanuunirstion. :
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$. It is not known how much asbestosis may add to the mortality
of pneumonia and scuto nontuberculous pulmonary infections.

6. It is not practicable as yet to establish standards for the asbestos
dust content of air. .

7. The amount, of dust in the air in the asbestos plaats studied can
be substantially reduced.

. RECOMXENDATIONS

. It is reccommended— .. . .

1. That tho indusigy . scriously face the prodlem of dust control in
asbestos plants,, : .

2. That new employces be examined phy=cally, including Xerax
examinatlon of the chest, and rejected for employment if they show
tubcrculosis or pnecumoconiosis. )

3. Tbat employecs be examined physically, preferably every rear,
but at least overy 2 years, this examiastion to include an N-ray
exnminnation of the chest. :

4. That the {pdustrssponsor studies on known cases of ashestosis
as well as studios an efiscts of asbestosis on the hicart and circulation

-
-
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ENDEMIC TYPIIUS IN ALABAMA® - =

By 1. N. Baxea, M. D., Jauss G. MeAurssz, Ph. D., and D. G. Ciuz, M. D,
D. P. 11, Alsbama Statc Depertment of /lealla, Mlontgomeery, Ala

1. INTRODUCTION

In a preliminary repart made in Junc of this rear before the Con-
fercrce of State and Provineial ITealth Authoritics, licld in Wash-
ington, the suthors dixcussed the epidemiological aspects of endemic
typhus as it occurs in southern Urited States. In that report it was
noted thiat there had been a rapid increase in this disease in certaia

- Ry == % Southern States, as is shown in table 1. Tlat other countrics have

== S e A S SRS Sl expericnced a similar rise in incidence is evidenced by the figures in
R e ;.—;\2_5, table 2, ‘

Ve Rt g o] _’_"‘,:‘f:j: A .. . . . . . . .

§:.. A i N e . The distinction between epidemic typluis and the endemic typhus

. Rl oS 2 eV R

o of this couniry wes finst reccgnized in 189§ by Brll. e (1) found

' in tiie United States a type of fever which, resembling typlioid, gave

3 nezative Widal reaction,  In further studies hie {2, 3) demonstrated

its similarity to typhus, hut shawerd that it was milder in chamcter

and lexs contzzious, only one cuse as i rule being found in o houschold.

Alzo hie reparted that it was mast prevalent during the fall of the year
iostead of late winter or sprieg.  In 1912 Anderson and Goldberger

(4) proved that Brill's discuse was immunologically identical with
Mexicenn typhus, or tabardillo. Naturzlly this led to the belief that

it was lousc bome. o 0%2 ﬂ
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