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| Theso eifects have been asociated with the inhalation of dust tone e
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EFFECTS OF THE INHALATION OF ASBESTOS DUST ON
THE LUNGS OF ASBESTOS WO Y

By A J. Luxra, Amisiens Modicsl Direciar, Wizaax 3.”McComniizy, Aswisl
ani Maoliced Director, and J. WILLlAM Fruntil, Chomid, Mearepoiisn Life
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1o 1979 the Metropolitan Life Insurance Co. was spprosched by . -
officials represcating the aabestos industry in the United States, wha
were desirous of ascertaining whisther asbeston duat was m.mp&'
tional hazard in their establishments and, if s, what was the nature -
of this hazard and what shouldbodonowpnmtormtmlitﬁ e
>journnls describing o pneumoconioeis dus to asbestos dust. Whilsin :
Y - one or two isolated instances the occurrence of this. type of poeumo- -
{"\' coniosis had boen described in American journsls, the industry itselt "
"~ The herard of slica dust, with special referencs to the Iungs, his

~ lopgbcennppredated, and a great deal of study and research has
‘and cartain other

-§  been applied to the problem (in the metal mining

industries) in Great Britain, the United States, the British Do= .7
/minions, and in other countries. The naturs of the effects of 'silica -
/dunexpmdinthowrm“sﬂbodl”,withtho.runlmtm

tuining free silica in varying amounta. The efocts upon the pul~
monary tissus of dusts containing combined slica——aslicates—are *
atill a fertile feld for investigation, but ovidance. is sccumulating thas )
certuin of these dusta produce pathological results quite distinct frem | -~
true silicosis. ... i
The name *nsbestosis” has been applied to the poeumoconios:s
caused byasbeswsdustmditwﬂlbewmedin this report. Cheme
irally, the asbestos of commercs is » hydrated magnesiom silicata
eonsisting primarily of silica (combined silica) 44.1 percemt, mag>
neein 43 percent, snd water 12.9 perceat, while ferrous iron and.
pickel are present in small quandities. This commercial variety of

101954 —18—1 Q)

%

ich o
AR

~ra

e
27 ‘4% "
g

A
2 Bk



TS - X
- Y ‘ y
"l\
¥ A ¢ b
2.
oy o
> s . ::}
r,—-e 4 .') *’ *
Y’ ot} - 3?&
- o ? t
[ g
' 4
3
v
oS +
b
&J
d
A U
v -
- -
E. igh =
ks |
P.
4% ; ;
s Dy
D Sry
i
o - p "vb
[ oY S
' d ot -
o . ;Q‘ 5 ps
. .
- é o -~
<oy
WS - I 2
* @;".‘! 39
D » ‘: et
< A 5.

-

S e ad TR L Y N i

=T W

3

w7,

¢ nem

. ——
(. R

N

T L
e
t
f

0
. —_— e am——
‘ -

.

‘.f‘\.

L e e -

" there does not appear {0 be present. the clearcus ciinical pictures -

* Tho liquid used was distiled water, containing 40 porcent alconul tv 3

Ty ms " TEUESE R
sabestos most commonly encountarsd is designated a8
s ona of tha four varisties of the mineral serpentive,

oceurs i seams. .- PRI

in which it - . 3

tosis) dsvelope very slowiy, tsking from § to 15 and even- 20 or 25.° ==
[ %

yeare to become established. This rate—of-progress is influenced.. . b
mainly by the dosage of silica which the lungs-receive; and this-dos=. S%

age, i turn, depends upon three variabies—the amount of siico L. - 5_’_;:.

the dust, tha quantity of duss in the air, and. the leogch of exposure. :; N
Individual idiosyncrasy might be included as a fourth veriahies - T
however, littls is kuown of the variations in suscepability in these < =

exposed to dust. It might well be assumed_that simuiar varubies. =

would influence the ccsurrence of asbestosia. e et

SR

In places whers asbestos is mined or fabricated in North A.mencn e

which is 8o unescapsble in communities with a true siicosis hazard,.”
such as hard-rock mining communities. It may be that some of tha -
ssbestos plants are of too recent origin for the typical offects of & = 7
gilicate dust to become manifest, but this would not apply to the : Io

i

. L. Astudy of dust conditions in asbestos mines and milla in Cg:m,d,
and in fabricating plants along the Atlantic Seaboard in the United
States. _ ‘

2. Physical examinations of asbestos workers, incuding X-ray

films, :
__. 8. A study of dust exhaust systems desigried to eliminats asbestos
duat. '

_Data on the {abricating plants only are included in this study and
are designated i the report as plants 4, B, C, D, aad E. Thisis a
‘preliminary report. A more extensive study of the ssbestos industry
is now under way.

e DUST 4TUDPLES

R NN .y:?‘,‘ti}’v{ific{:-'{,

s Apparatus and methods of tampling.—Both the impinger (1) and

the electric precipitator (2) wers used for the collection of air samples

for dusts at the breathing levels and in close proximity to the workmen.

- Botlr of thess forms of apparatus are adapted for this work, as they  ~
* are transportable, eamly set up and adjusted for the taking of the 7
*‘air samples a¢ tha proper level, and are extremeiy eiicient. .
“; 'The impinger callects the dust by cepimating the air and then
" impinging it onto & flat surface covered by a liquid in & container. N

v re e wen R
. It should be borne in mind that silicosis (and presumsably asbes=—- -7

Py .
»

-

-

* plder mines or to all of the {abricating plants. o aaen AR SR
" The industrial hesitlf sarvice of the Metropoiitan. Lifs [nsurancs i
Co. undertook the folowing investigation duricg the period. fromw.  I&
October 1929 to January 1931, which included- ~ .';.__._;‘ix“:_‘
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" according to the accspted standard method of Hillsbrand (3).

‘é'!f in sizo wers counted. It has been demonstrated repestedly that no- .

4 dusf. in millicrams were obtained. Since no relationship between the

enllydmanrotary pump md.thoma of urampkdmmnd s
- by mesae of & resistance type of low mster with ax inciined manome= .
mfamngmpmmdﬂoma. Euh:amplsrapreunn
th.dnst colfected from a voluma of 100" cubic feet of atro.-. - <>
" The elsctric precipitator is designed upon thtCottnEprocxpxnmr
;nnupbuud for: recovering dusts and. fumes commerciaily: This
prisciple depends co electrifying the dust particles by making tham
pmt.hmughan clectrostatio fiald and thus causings them to settls -
outypon a sheet of celluloid. The electrostatis field® in se€ up- by .
maesas of & transfermer operating from the lighting lines oxr 120 valtx, .
" alternating cdrrest. Air is drawn through the apparstus by a amail
" rotary fan, run by a motor, :haqmnmy being measured by s flow.
motarz - - U= e SR TR,
Samplnoidustbmshedﬁombemmdplpolhawtﬁcmmg
dn.msecnredfotchamxmlamlym All samplea wers ahipped to--
the industsialhywisne Inboratory of the Matropalitary Cox, and the-
duss counts wers made according to ths methods aceepted by the'
United States Buresu of Mines and the United States Public Health
Servica (1), Particles in size up to 360 micTons imx the greatest. .
diameter were counted. K 1.,,--'Wv».:mv P,
(menalannlymmmadefortotal (free and combined) sﬂica.

- In the first plant studied (A) onlypmdulammnsandu;zdaé . .. :

. silics particles axceediog 10 microns (a micron equal:‘ono-mﬂlinnth.
" part of & meter or oneot.houandr.h part of & millimeter) in greatest
diameter eater the lung tism ; forthnrmau,thohrgupmdu
uw:lly are not considered whnn determining dust countz. Latar, as
it appeared from some of the published articles (4) (English) thas
asbestos particles much larger in size wers fourd in lung tissue, it was
decided to count all particles and makodxﬁ’erennalcountaoi all thoss
10 microns and under.! =

- Total particles per cubic foot and tha cou'espondmg vﬁght of tha

dust counts and ths corresponding weights wza found, the wexghtx
are not included in the tabulations in this report.

Table 1 ahows by plants and by departments the maximum and
minimum dust counts in million particles per cubic foot of air.
Although the counts in plant A are of particles 10 microns and under,

| Camples caflartad 7y Soth the INpagEr 1ad (he elastrit trectpistor vere ewantad. T addftion,
Wdh@ww-mmwmmm.“mnm
Slide Dreiecter, Lhe adlareed particies betng messred with & ruiw, ESowing Lbe smtire misryement (Uy
Actusl messIIement), (8 Wae ey te culcniate e artgtnal particls €28 (. By the e of Hanen's (§

WMmdemmuhwmm_wm
m-mmmmdm-m—.

W"" W noe ¢mwwm >.
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=g : R S0 e BEA coon it o Dol U e cvibeating e <halds
;’g N ML—Hmﬂmmdmmf-nﬂunmwubﬁjm ¥ . .- a suction hocd-an
= Lo s WSy Plarh and departments i aa - The short fiks=fa
L —— e ; . s "
T ¥ ot - - e . e &0 - .o e . - B . -
9y - Ce Vs Tems | ram3 |V remc et 02| * PemR _ used i making an
£:3 S ELAGIR [Tt SIareet, O LRt Rt el Skduyecetll S - The cottza =
g - | I IR N E O (e st rit b Crr e o u L vege ” - il 3
B - fee <t L ovemae] P | peygy, | MIond o | MO N | Mlead MObam .!
g - + 355 Depmrtmens © byl cm- | yorer| 2t | S| e | i s | e the vertical =4 1
P ;. ALY S ol P2l =g v lod RPN L £ ot ] phee | tas oar- - sA
;‘té KR c.] Ve t:'z\vo-.‘w 100 Dt §. o | antie pan | (DS | ol abie | D | cabie ﬁber. the coiiorr. ¢
9. f-g-.- T amin S me 1 (ke ‘;‘: taken b:‘.‘ takan | Dot ot | Lo | oot ol | curse | oot o _ . As - o
Rast 5[’-: T ",'. - et e N Sty T il v Tl _.,.bios . ’
.:!(- ;t’ R P2t A 'rﬂ_e'.:.-\ Sl R netiod BT vul Berdal BUCES A st o573 Mol I- . —=-- floor m.propc:':on:
i Proverscien 2 7L bt T SN IEN LA Y & materisiy are then
"‘f g o'!'; o Codrome ] . 1] . § 1 o | 3¥eidih .3 P - i’ A p ;
:__*:1 ...-!": . - ‘I.lnmm L3 ¥ ‘ o iz
ey Fl0 T My 3 o TR I N T e Tha maserisl is-th
o = T ] - : S ~
“::3 Dt }'.:'m—-——-—-— H B et 4} He ) - 6| 310 Ty 3 oMo - .- bhin 1= the carc vo
id :" e o — | Foti s -
!s_l [ bt (BIOUMLOE el 3 ) thn.cuﬂ!!!?ﬂ a5
4 - BT = olihen el SIS0 B M d el __.suctiosr devics T
: . C : —~ ¢ard roomy., - Tz ot
s ;zmgqm u--!. i i.‘-:;&,*.? .‘._‘_xuu-u-u.-—m.. . - ._ s - Ty woiz

Wheréas the dust i the preparation room is practically aII duc to
ubutm thocont:"aryu thacaaemthoothe:dcpamnmtx. In tha
carding, spinning; and weaving rooms asbestoa comprises about 23
T pmmtofthamtannlmed. On special jobe the percentags of
i ~‘ssbestos may be higher, but in general the figura quoted is approxi-
mtely correct, the other material consisting prmcxpaIly of cotton.
In the maul.stmg'gdnpnrtmanta of plant A, asbestos is but 5 percent |
of the total material used. Inthemoldedbnkn—liningsnd clutch
division of plant D, asbestos comprises about 25 percent .of the tatal
. material. ‘The actual exposure to asbestos dnst, therefore, is con.ud—
£ mbly less thag is.indicated in the dust counts ix: table 1.-
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=2 CONDITIONS IN THE PLANTS Toe s

Ead

& .
co...

mpmmthmphnumvuynmﬁa:tothmmcotton
:mﬂIs in general. . Far illustration, the procesa in the prepmnon room
ofplanthheradeuﬂed at length: , .
.. Asbestos is received in'bogs. Theso are emptx.ed. upon t.ho ﬁoor and
the asbestos is shoveled into pug mills and run for about 5 minutes
in order to crush and open the fibars, From thers the azhestos is — --
% shoveled into trucios and wheeled to hoppers with either harizontal
ﬂrmhulopenem,mﬂartothmuwdmtuﬁlamﬂls. Aftar passing
through the opener, the material is discharged into trucks. Waste
manufacturing material is ﬁrat run Lhrough & garnet mu.hmo md
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* eardroom. The abject of Lh-hromtemsm:o{uﬂxuuthohandhng-

" the relative humidity was 76 percent with a dry-bulb temperature of
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matarial is fed inta these in the same mannsras is the new materinl, _
 After being discharged from the opener,. thtmwmluputonws,_
vibrating or shaking screen, where the long fibers are picked off by
» suctinn hood and blown into & bin to be used again in textiles:
in making an asbestos.cementi: iz, 27 vauaTmsl 2
‘!.‘bo.eottmnrmndm bales,. aponod.m&ahormthmugh
mdomltnomhargadmtnmhﬂrhoﬁnedtm&sﬁvm
. the vertical.and.horizontal openars.containing-eithar th.s-nbentoa—
- fbaer; the cotton, or the wasts matarial are taken to sepsrats storsge
‘binm. ‘-As needed, these materisls are weighed and dumped anto the-
floce in proportion to the mixture desired, and the resulting mixad. -
mtcnahmtbanpwodthmughsmmngpmku. As this mixtors
is. discharged from the picker, it is sprayed wiik a light nuineral oil, °
The material is then taken by a mechanical conveyor to the storagy
bin in the card room.” Two of thess mixing pickars discharge onto
this conveyor systems, while a third machine is equipped with a
suction device whick conveys the material to- & storage bin in the __

e INT ‘. -’ L -

of two grades of material at the same time. Ths third machine is.

- no¢ equipped with an cil spray. The object ol tha oil spray is pri~
marily to entrap the amall asbestos fibers and hold them enmeshed
in the cotton fiber throughout. the processes of carding, spinning, and ~

. weaving:  Incidentally, it is spparent that it also diminishes the
amouns of dust. The material is saturated with about 4 percent of
ol at this point; but by the nmowmhntha.loom: t.}uoxllud
diminished to lesa than 1 percent.” o

YWhile mineral oil was used in the prepmh.on room ofpln.nt C it
apparently was not as efficacious as in plaat B. In plant E oil was
pot used, nor was there any attempt at humidification or any system -
of dust exhausting. Carding machines wers fed by hand. In plant A
thera was a humidifying, ventlating, and heating system, while
plant B depended on natural humidity. In plant E the carding
machines wers equipped with a dust-exbaust system, but it was not
efficiently used. - In plant C carding was done in 2 buildings, 1 of
which was eqmppod with an air-conditioning systam, and in both
" buildings the machines had exhaust equipment. .

Two plants, B and C, had artificinl humidity m.stnllnnons i their
spinning rooms. In the former the temperaturs was 76° F., relative
humidity 78 percent. Ogre plant, C, had a hamidification system in
the twisting department and also in the wesaving department, where

69° F., as compared with a relauve humidity of 44 perceat in t.ho
wcavmg room ot plant A, .

h cem. . - .
o toam e . ew wme .o .
. . . -

.
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.. Agide from plant E, it would appear that the dust hazurd was 2ot
axcesscve axcept in the preparation roowns of plaats B san C. The
dust counts are intereating, too; when considered in the lizhit of the

iasible standard for- granite- dust, estnblisned by the United
States Public Health Service (7), namsly, about 10 million particies
- (10 microns and under) per cubic foot. Howerer, we are nos jusutied
- in sssuming that becanse available information suggests thac wsbes-
b..m ' togigite. s milder disesse dlinicaily thaos silicosis, the threriuid of
.o permismble dust counts is higher: Asbestomus appcurs to be patho-
logically different from mlicosis, and the experieace 3o fur does not
warTant an attempt to define & standard of dustiness [or asbestos
dumt. '

4 [ ]

) pOEE CONTROL.

" . Various measures, such as oiling, humidification, and locul exhausts,
tended to reduce the dust.. Neverthelcss, it was evident that ther
were only partly succesaful. If it iz expected to contrul dustincss o
these plantas, final relispce must rest upon properly constrycted exbaust
équipment. In plant Cin one department an experimental instullge+
tion was sst up. In spite of tome obvious faults, tlis cquipment, oo
the basis of comparntive dust counts, reduced the Just by S0 percent

. and with f{urther alterations will probably te 75 percest cilective.

. In this case such a reduction seemed quite satisfactory. It is neither
:  practicable or economically desirsble to install such equipment a3

71 . will make the air entirely dust free. Thae normal defenaive mechanism

" of the body takes care of a fair amount of atmospheric pollution. It

is when the body is expoted to an excessive arsount of dust that this

- defense mechanism bresks down.

Y %i+ . Theapplication of exhaust equipment to textile machinery involves

donsiderable difficulty, especiaily where the construction of tte plant

. in such that it ia not possible to apply down-draft suction to the loomns.

It is desirable to install axhaust apparatus in agy plant on an exe

v - perimental baxis first, and then check its officiency by dust counts.

- .. This practice will resuit in saviog a needless expenditure of money.
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- L. X%-ray films were made of 126 parsons (108 men, 15 women) wotking
" in aabestos plants in the United States. All but five of these wero

.;"ﬁyun' physical examination. The cases wers selected more or low
/% 7 at random™rom among those having more than 3 vears ol cmpios-
. i Mment in the industry: It was soon obvious thas the eariy dingoous
¢+ 17 ol eabestonis must rest to a large axtent on X-ray pictures of the
. I shest., As in the eariy stagee of silicosis, the clinical syraptoms of
"52 . }, tho asbestos workars were usually indetinito and inconclusive. The
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N ﬁ“u{prnutidm of thess flms are based on-tha readings of ooo com-
petent roentgenclogist, but they have beea reviowed by ssvera
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others experienced in thia field. The differences of opinion.wers of - -
a minor nature, and thers was goneral agreement as to interpratation, -
Tho films were read conservatively, taking into account the phymteal - ¥
exsmination snd the ags of the individual, and wers - ciassed as
positive only when thers wes 0o major disagreement. - All examiners -
were guided by their axperience in silicoais and other types of pneus . :
moceniosea. ‘Tha films classed as negative for asbestosia wors furtherr ¢
subdivided into doubtful and Degative. Only tims can R S
whether the individuals ciassed 23 doubtful are progressing toward o .
definite asbestosis. Particular attention was focussed on the presence

or absence of indicationa of tuberculosis, and in this respect all the .
reviewars of tha films were in accord. Witk the unhappy experiencs

of silicosis in mind, it was felt that & great desal of care should bs
devoted to oscertauining, if possible, whether or nat asbestosis pre-
disposes to tuberculous infection. .

The eases of asbestoxis were divided into two classes, first stage
and second stage. The first stage embraces those who show by
X-ray cxamination definita lung psthology sufficient in extant to
warrant & diogposis of pneumoconiosis, but who have no dednita .
gymptoms. The second-stags cases exhibit more extensive lung
pathology and also definite symaptoms.

All these individuals * were activoly engaged in factory work, and
it was not practicable to maks any distinction on the basis of working
ability or disability. Hed any individuals been found wha axhibited
extensive puimonary involvement and marked physical disability _
or total disability, they would have been classiied as third stage,
but no such cases were found.

Of the total of 126 X-ray examinations, 4 wers diagnosed as
second-degree asbestosis, 63 as firse degres, 39 as doubtful, and 20 a8 -
nemative. . ]

There is o definite increase in the percentage disgnosed as positive
in relation to the years of exposure, as shown in table 2. Small
numbers make it impossible to determine how far the factor of age .
eaters into this increasa.

TasLs 2.—Claanfcatson of cases by years of expoaure
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" . having positive ssbestosis, oniy & were entireiy frew (mm symptoms...

find: an. urmusual amount of tubercuiosis amnng these workers. The
. oemtrast between this state of uffaim and that [uund in & eogvmumity
with = silicosis hazard is noteworthy. e

o Euch roenigenolomiat who reviowod (he Xoray filius cailed attention
.t the fact that theee films indicated a very unusual incidence of

vy
SIS O

R

*.Of the 64 parsone given: physical & .

Tt legee. o Aise e
-

4 while 10 out of 37 with doubtiul and 7 out of 20 with negative disg- TEon i
) fioses were froe from symptoms. Dyspocea snd cougn w»rs the - Ma
§. . eympuma most complained of, but nans of these cases exhibited the D Iware
K " urgent or svident type of ‘‘shors wind " seea in true silicona. Severs! ebest.

i
bf.
[

of thone cigmed as negstive atated that they were ‘‘short winded'”
&0d were 80 recorded, hut too much emphasis shouid not be placed
o rtataments of subjective symplome.. During the progres of the
study,- pirysicians who were practicing in the eommunities where
anbestos wurkers lived were questioned and stated that they did not

The incirenes of tuberculosis (based upen X-ray films) is given in
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~ tabls 3 40 of the 67 examinsd had lews thao 15 yram of employ~ it =s02
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1 This men st d Mgt w8 (rebabis Briive om 1o X-ovy fudion.

Tablo 4 gives information ns to phivsicnl rigns of cheut trouble,
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What significance, if any, ean be atlachied to the presence of

“asboutos corna’’ on the hands ol workers appears donbtful, as 18

t of tho prmitives (12 out of G4) and 13 percent of the others
(doubthtly 7 out of 37, neyntive, 2 out of 20) showed such corns.

enlargement of the heart. 1t is probables that this iv a compensatory
qlegrgme{:t due tn the additional work put upon the heart i oforts

G 3 AT TR

s Eadairy P : :

sz ,-..- .-\":_’ ™ ) ““"‘D‘-M .c-... X ._ . ‘”l‘" ~—rrwy — ’ e
25 F i ", .- T A i 2t S S e -
<4 :Em il “Cigp AL o i ST éé o ﬁ}if’g

-, o ' POy . 4



-

EEva s

3K

"l-
24
]

1
'0

'
4
¢

TR

v B
' o

L

(P

as 18
tothers
3.

leatiorr
lace of
satory
ledorts

hes of

- . . . 1%
. g 4 *\{;,g.;*lm‘;‘r?"; ': 1
-~ [Ryvas N . PP Rnalndr Ny R v
s g - e
- e AR el eyl
. > - 9 ':’?“G"""' L ~ e
o Bbend PR N
. ettt SO o
C T g T

- gmounts of duﬁ-cpon_no. S s o “'r:m:v

- years. The death daims are so small in number tha¢ reisbis cane

B

'5?3'""‘-‘ N ] ‘-""i.“;:r::;'ggqﬁg_-r:m. _‘ »
fe e Cn e

i s

o

R ]
e e A S e S
£ NS R SR R R AN SR

_ to pump blood' throtugh: the Gbrosed lnngs. It is possible tha¥ nos- . . 13}
suilicieat atteation hax been paid to the clects of the preamooconioses <2< K
upon the heart" T " AT e LT ey
- Moay srorkars had-changed from one dep to another snd > >

_ ffour'one plant o Xnoums-during their years of employniant ine the '+ °.
“ssbestos indnstry:- *fince only the amounta of dust callacted st the -~ .
time of this srvey in:the various dapartments are known, there i ™
no way of knowing the sversge amount of dust in the stmosphare - ° -
inhaled by these -pecpiemver the years of their employment. Conses .-
quently, it is not-possible to correiate individual cases with definits

3 o DURANCE LA SR TRy AR gl (XREE L A
. To throw lightton the relationship between ssbestosis and pulmo= -7\ (AP EYS

pary tuberculosis; anc analywis of death claims ande total and per= . '\ 19 ‘
mansnt disability-qléime was mads in regard to corcpanios carTying: - .
group insurance and having availabia figures.: = - ¢ o VRY s

-

There wars 2,0%0-}ves invoived, with a total exposure o[?;O'IO. life- .

clusions cannos be resched from any subdivision of the figures. The
same is true. of thé»sickness claims under healthr insuracce. The
number of claims for respiratory diseasss is high in two of the plans
studied but 1w for the others, as compared with.tha Metropaiitan.

experisnca of 19275 - However, during the latter part of 1928 and the .
fizst part of 1929 thers was an epidamic of influenza. . ’ ¢

The records 6t one establishment (piant B} showed that 8-of 36 <
death claims and & of.10 permanent and total disability claims werer: : ~:
listed aa due to pulmonary tuberculosis. This appeared to be an in= . =~ * 7T
ordinate amouns-of tubercuiosis from this plant. However, many of 4" P&
the employees were Negroes, and-also tuberculosis clsims are gener :
olly high in thii section of the country. Realizing the difficuity in
disgnosing pusumoconiosis and the tandency tor confise it with
tuberculosis, these claims were studied individually. Ths phyuicians
who had treated-the individuals wers intarviewed, and the hospital
sad sanatorium records, incloding svaiable X-ray films, were
investigated, with the {ollowing results: - A

Death claimas. . ‘ '

1. A typist;-not axposed to dust; died of pulmonary and
intestinal tubercalosis, . . L

2. Colored male, age 27; workey in asbestos ! year and 8
months; died of pulmonary tuberculosis following s hamorrhage;
was in srogtorium- 10 months. Also bad a four plus Wassar:
mann. No evidencs of asbestosis. -

3. Colored male, age 32; worked in asbestos plant 1 year and
7 monthi; died of pulmonary tuberculosis after 1 month m
hospital. Cavitation both lungs; no evidence of asbestoms,
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, & Clord e, o 24 onend
moatbs. physician believes
i tuberculosis. Wasnotinmateof hos
No informsation could be obtained on the other ¢two cases,

- states finding of old fibroid tubsrculosis w1 X
‘sputum. No X-ray available; but according to poywciin, os—
bestos bodies were found in sputum. ‘
3. Male, 10 years’ employment.,

him at diferent times are oow
tuberculous, but has asbestosis.

- cough; X-ray shows- fine mottling di
lungs. No avidencs of tubercul

asbestoms.

5, Whits male, 13 year3 in asbestos pian
rium. An interesting case. His ph
tengive asbestosis and pulmonary
.. lung; sputumm joaded with tubercie
- believes tuberculosis long antcds

. RogTessisg in a satisfactory manacf.
. "It was not possible to locats tho other three casce of total and
, ¢ disability who had boon diagn
. tuberculosis. On the basis of the informatl
dasth-cloims cases appear 1o be duo to uncomplicated tuberculosis;
thres of thoam were Negroes, who wero

_time their employmeat in the asbcstos plant commeonced.

*, Of the 8 disability cluim cases, 1 was uncowmplicated tuberculosis
and 2 were uncomplicated sabostosis who wers put on disabiiity
because of & mistaken diagrowis of tubarcule

_ munity wo know of one doath due Lo unewmp
individual with many yoard’ amploymeat in the industry!

CUNCLUNIONS

., " 1. Prolotiged axposum 10 nalu=itom duat caused & puimonary fibrosis
.ol & type different {roun milicosim nud dowmonstroble on K-y S0
it Climically, from this study, it appenme to be of & type nuider thua

- gilicosis.
i -2, Cases of dufinito enrline cndang
_be aseociated with asbosbouis

4 damk.

sbestos plant 2 yeors and’
this was o cose—of uncom=
pital of sanatosium.

ears,  Eispb
a vath aa 0id estab- _
aiter asbeatos empioy=.
kidney and '

R empioyed in. asbestos

S states that he hrst came under his observa
lshed case of tuberculosis about 2 years

ment started, Also had tuberculoss of the

2. Male, employed in asbestos plant 8 months. His physiciace

s with tubereie- daciili in

hysiciaps wha treated
believs this maa i9 Dot
at time of investigadon. His
rood. coior, 0O
hed expansion;

t. Tanowim sanato-
states that he has ex-

tuberculosis; cavity ik right

bacilli and asbes
bestogis. This patient s

osed as having puimonary
on obtnined, the deaths tn.

probubly tuberculous ot the

nin.  In this same com»
licuted asbestosis in an

wont ware (requently found to
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-and  xf 3. t’ tuberculosis doe to ssbesto dust was nob -
wome - B pgicated in this study. ) et E
- Al g . 4 Asbeatouis us obeetred in this series of casas had not resulted ix .. <
iz~ matked disability in any case. PR ”r;‘._ 2
S ESTU & It is not known how much asbestosis may 1dd to the martality ™
e atmmmdmu_mmbmulom:pnlmanuyinlnﬁou.; BN RC 7 " £33 o ALy
fploy- -8 czlzi.notpncﬁuhbuntwaubhshumd;nhﬁurduubugo’ ChL .;,um..,* AT ks s
1 o ¢ dust conteat of air: - g . ’v-.&.:r—' ‘e -:. . - by 59
- 8 7. Theamount of dust in the air in the sebeston plants studied can. . &
be substantially reduced. . o~ et
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. SRR et RECOMMENDATIONS
A It is recommanded— : e
’ 1. Thas the industry serioualy {ace the problem of duss ‘
asbestos planta, - .27 N BRI Ry S
2 Thas zew employees be examined physically, ineluding X-ray .. f
examinstion of the chest, and rejected for employment it they show . v
tuberrulosisr o pneumoconionia. . R LRt
3. That employees ba examined physically, preferably svery year,
but. at least every 2 years, this examination to include an X-tay
examinstion of the chest. -
;. 4. That the industry sponsor studies gn known cases of asbestouia,
B uwelluswdieso_aeﬂocuofubawdsontbeheutmddrmhdon.

-

N e e

N The authors wish to express their sincare thanks to ol thoss who
i “aided in making thim study poesible, especially the officials and em~ = -
- o ployees of the asbestos compernies who cooperated to the fullest axtent .
: and gave every faciiity for securing data; also to Dr. Pancoast, of the:
University of Pennsyivanis, for his mterest and valuable sdvics in
: interpreting Z-ray films, aad to Dr. F, V. Meriwether, of the United:
3 States Public Health Service, surgecn in charge of tha United States
i Buresa of Mines Cooperative Clinic in Ficher, Okla., whoes inter-.

Yoo .

. ; pretation of all the X-ray films listed in this report-is followed. "Ap= * - .
¥ preciation is also expressed to Dr. W. Atmar Smith, and Dr. Kenneth,

d Lynch, of Charleston, 8. C,, for information and sdvice, particulazly
18 to the pathology of asbestosis; ¢ 1o Dr. W. W. Wild, of Charleston,
8. C.; to Dr. Joreph H. Wyntt, of Newark, N. J., and Dr. H. H.
Fellows, of New Yorlk, for assistiny in interpreting X-ray films; to
Dr. Paut O. Snoke, of Laccaster, Pa.; to Dr. R. K. Steveason; of
Danvillo, Quebee; Canada; and to Dr, L. U. Gardner and Mr: Donald
E. Cummings, of the Saranae Laboratory, who have undertaken ths
studs of the pathologient effects of the inhaiation of asbestos dust
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¢ Asbamtus bomhias tn SOGtRM 84 tane. By Keanath M. Lynch, M. D, sod W. Atzar Sath, M. D.
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"7 % oln » preliminary report made in June of this year before the Con-
ference of-State and” Provincial Heaith Authorities, held in Wash-
ington, the authars discwssed the epidemiological aspects of endemic.
typhos a3 it oceurs in'southern United States. In that report it was
noted that there had been a rapid increass in ‘this disease in certain
- Southern States, as is shown in tabla 1. That other countrics have -
‘...  experienced & similar rise in incidence is evidenced by the figures in
2t table2 . VRS 0T . '
- . «/The distinetion betwean epidemic typhus and the endemic typhus

..~ of this country was first recognized in 1898 by Brill. Ha (1) found

(2

SEETTIR

wA

T “"" in the United States a type of fever which, resembling typhoid, gave

& negative Widal reaction. In further studiss he (2, 3) demonstrated
its similarity to typhus, but showed that it was milder in charnctar
and less contagious, only onecase as a rule being found ixt a housahold.
Also hs reported that it was most prevalent during tha fall of the yoar
instead of late winter or spring.. In 1912 Anderson and Goldberger
(4) proved that Brill's diseass was immunologically identical with
Mexican typhus, of tabardillo. Natorally this led to the belief that
it was louse borna. - ] e e

.
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