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EFFECTS oOF THE INHALATION OF ASBESTOS DUST ON
THE LUNGS OF ASBESTOS WORKERS )

A Preh‘minary Study

By A. J. LaNza, Assistont Medical Director, WiLLiax J. MCCONNELL, Assist-
ent Medical Director, and J, WiLnian FEHNEL, Chemi:t, Metropolitan Life
Insurance Cop,

INTRODUCTION

In 1929 the Metropolitan Life Insurance Co. was approached by
officials Tepresenting the asbestog industry in the United States, who
were desirous of ascertaining whether asbestos dust wag an occupa-
tional hazard in their establishmentg and, if so, what wag the nature
of this hazard and what should be done to prevent op control it,

coniosis had been described in American journals, the industry itself
appeared to be quite uninformed of the existence of any such
OCcupational disegse, ’ o '

The hazard of silica dust, with special reference + the lungs, hag
long been appreciated, and g great deal of st gd research hag
been applied to the problem (in the metq] ro ';'i'ihd certain other
industries) in Great Britain, the United VG, the British Do-
Minions, and in other countrieg, The nature of the effects of silica
dust expresseqd in the term “silicosis”, with the resultant extraop.

inary predisposition o pulmonary tuberculosis, is well known,
These effects have heen associated with the inhalation of dust con-
taining freq silica in varying amounts, The effects upon the pul.
Monary tissue of dusts containing combined silica*sﬂicates‘are
still a fortile field for investigation, but evidence is accumulating that
certain of thege dusts produce pathological results quite distinct from
true silicosis,

The name “asbestosis” hag been applied to the bPneumoconiosig
faused by ashestog dust and it wil] be S0 used in this report, Chem-
tleally, the asbestos of commerce is a hydrated magnesium silicate
Consisting primarily of silica (combined silica) 44.1 percent, mag-
Nesia 43 bercent, and water 12.9 bercent, while ferrous jron and
nickel gy present in smg]] quantities, This commercig] variety of
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asbestos most commonly encountered is designated ag chrysotile and
is one of the four varieties of the mineral serpentine, in which it
usually occurs in seq X

It should be borne in mind that silicosis (and pbresumably asbes.

tosis) develops very slowly, taking from 5 to 15 and even 20 or 25

In places where asbestos is mined o fabricated in North America,
there does not appear to be present the clear-cut clinical picture
which is so unescapable in communities with g trye silicosis hazard,
such as hard-rock mining communities, It may be that some of the
asbestos plants are of t0o recent origin for the typical effects of o
silicate dust to become manifest, but this would not apply to the

2. Physical examinations of asbestos workers, including X-ray
3. A study of dust exhaust systemg designed to eliminate asbestos

Data on the fabricating plants only are included in this study and
are designated in the report as plants A, B,C, D, and E. This is g
preliminary Teport. A more extensive study of the asbestos industry
is now under way.

DUST STUDIES

prevent the solution of some (
which might be present. . The i
cally driven rotary pump and t]
by means of a resistance type of
ter for measuring the pressure .
the dust collected from g volum
The electric precipitator ig des
principle used for recovering di
principle depends on electrifying
pass through an clectrostatic fic
out upon a sheet of celluloid.
means of a transformer operating
alternating current, Ajr is draw
rotary fan, run by a motor, the
meter. :
Samples of dust brushed from |
also were secured for chemical ap
the industrial hygicne laborator-
dust counts were made accordix
United States Bureay of Mines ¢
Service (1). Particles in size 1
diameter were counted,
Chemical analyses were made

according to the accepted stand:

In the first plant studied (A)
in size were counted. It has be
silica particles exceeding 10 mic
part of & meter or one-thousand
diameter enter the lung tissu ;
usually are not considered when
it appeared from some of the p
asbestos particles much larger in
decided to count aj] particles and
10 microns and under.!

Total particles per cubie foot ;
dust in milligrams were obtained
dust counts and the correspond
are not included in the tabulatio:
- Table 1 shows by plants and
minimum dyst counts in milli
Although the counts in plant A 5
Ry

" ¥ Sampleg collected by both the impinger and

micmphotographs of these dust Particles were en!
slide Projector, the enlarged Darticles being Ineasu
actual Ineasurement), it was €asy to calculate th
logmithmje probability paper, the logarithms of ¢
Plotted as ordinates against the probability of oec:
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encountered ig designated as chrysotile and
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0s 1s mined or fabricated in N orth America

It may ‘be that some of the
'O recent origin for the- typical effects of a
manifest, byt this would not apply to the
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service of the Mef;ropoh'tan'-Life Insurance
wing investigation “during the period from
1931, which included: o

litions in ashestog mines and mills jn Canada
+along the Atlantic Seaboard in the United

)ns of ashestog workers, - i_l;cluding X-ray
‘aust systems designed to eliminate asbesog
¢ plants only are included in thig study and

ort as plants A, B, C, D, ang E. Thisis g
10re extensive study of the asbestos industry

R e

DUST STUDIES ™™

: of sampling.—RBoth the impinger (1) and

2) were used for theieolléction of air samples

levels and in cloge Proximity to the workmen.,
Pparatus are adapteq for this work, as they
set up and adjusted for thy taking of the
“level, and are extreriieli efficient,

the dust by asph'atin‘g?«‘the“air and then
surface covered by ' liquid ing container,
led water, containing 50 percent alcoho] to

< mbi,

et

i

by means of 5 resistance type of flow meter with an inclined manome-
' i Each sample representg
the dust collected from g volume of 109 cubic feet of gip,

Samples of dust brushed from beams and pipe lines near the ceiling
also were secured for chemieg] analysis. Aj] samples were shipped to
the industria] hygiene Iaboratory of the Metropolitan Co., and the
dust counts were made according to the methods accepted by the
United States Bureay of Mines and the United States Public Health
Service (1).  Particles in size Up to 360 microns in the greatest
diameter were counted,

Chemica] analyses were made for totq] (free and combined) silicg

bart of a meter or one-thousandth part of g millimeter) in greatest
diametey enter the lung tissy ; for this reason, the larger Particles
Usually are not considered when determining dust counts, Later, as
1t appeared from some of the published articles (4) (English) thag
asbestos particles much larger in size were found in lung tissue, it wags
decided to count all particles gnq make differentig] counts of all thoge
10 microng and under !

Total Particles per cubic foot and the‘corresponding weight of the
dust in milligrams were obtained. Sipce 10 relationship between the

I“C“H}l me.asurement), it was €asy to calculate the origina] barticle size (5). By the use of Hazen’s 6)
Ogml;hmxc Probability Daper, the logarithmsg of the function ¢, be measured (in thig case microns) are
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and in the other Plants are for all particles, direct comparison jg

Possible, as in po sample taken were the number of particles 19
Iicrons and under less thap 94 percent of the whole.

TapLg 1.—1Lfaxz'mum and minimum, dust counts n million particles per cubic fooy
of air, by plant ang department
Plant & Plant D Plant B
— —_—

Department barti- | sam. parti-
ber of cles per| Dles | clpg per

cubic | peor cubic

i foot of

Preparation. _________
Card room. 117770
Ring fra

m

sla-10

1615~ 7
3 N101s-1934

Felt department. I R s e e S N SR

Sheet {usulating._2~777"

Molded brake band

deateh.. ]

mately correct, the other materia] consisting pn'ncipaHy of eotton.
In the insulating departments of plant 4, asbestos is but 5 pereent
of the tota] material used. T, the molded brake-lining and clutcl,
division of plant D, asbestos Comprises aboyt 25 pereent of the (g,
material. The actual exposure to asbestog dust, therefore, is consid-
erably less thap i indicated ip the dust counts in taple 1.

Asbestos is received in bags. These are emptied upon the floor an
the asbestog is shoveled into pug mills and ryp for about 3 minuteg
in order to crush and open the fibers, From there the asbestog i
shoveled into trucks and wheeled to hoppers with either horizonta]

vertical openers, similar tq those used in textile mills, Ag ter passing

|4
L 9

discharged into trucks, which are
material is fed into these in the sa1
After being discharged from the o
vibrating or shaking screen, where
a suction hood and blown into g
The short fibers falling through th,
used in making an asbestog cement
The cotton is received in bgle.
vertical openers. Jt ig discharged i,
the vertical and horizonta] opene:
fiber, the cotton, or the waste mate
bins. As needed, these materialg 5
floor in’ Proportion to the mixture
materials are then Passed through, ;
is discharged from the picker, it is
The material is then taken by a m
bin in the carq room. Two of ¢}
this conveyor system, hile a ¢
suction device which conveys the
card room. The object of the two X
of two grades of material at the g,
Dot equipped with gp oil spray, 1
marily to entrap the smalj asbesto:
in the cotton fiber throughout the j
weaving, Incidentally, it is appg
amount of dust. The material is g
oil at thig point; byt by the time
diminished to less than 1 percent,
While minera] oil was used in th
Apparently was not, g eflicacioys 5
hot used, nor wag there any attemp
of dust exhausting. Carding machir
there was 4 humidifying, ventilat
plant B depended on natural hyn

Two plants, B ang C, had artifie;
8pinning rooms. In the former the
humjdity 78 percent. One plant, C
the twisting department and also in

Weaving room of plant A,
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re for all particles, direct comparison is
taken were the number of particles 10
94 percent of the whole,

num dust counts in million particles per cubic foot
by plant and department

Plant B Plant C Plant D Plant B
—_— ] N
Num-

“Sum- | Million Num- | Million Num- | Million| ber of Million

“er of | Parti- i)er of | Pparti- ber of | Parti- | sam- parti

il sam- | cles per sam- | ©les per( ples | cles per

nies Dles cubie ‘ples cubic | per cubie

“iken takep | f00t of taken | 100% of | cubie foot of
air alr oot of] ajr

air

I - A T N R 515-10
AAAAAA Q] 21 I 3 16147
P-4 10)4-1934

................................................

? Includes broad loom weaving,

preparation room is practically all due to
2e case in the other departments, In the
aving rooms asbestos comprises about 25
sed.  On special jobs the bercentage of
at in general the figure quoted is approxi-
materia] consisting principally of cotton.
ents of plant A, asbestos is but 5 percent

In the molded brake-lining and clutch
0s compriscs about 25 percent of the totg]
sure to asbestos dust, therefore, is consid-
din the dust counts in table 1.

TIONS IN Tur PLANTS

lants were very similar to those in cotton

ration, the process in the preparation room '

at length:

ags. These are emptied upon the floor and
‘o pug mills and run for about 5 minytes
n the fibers. From there the ashestog is
wheeled to hoppers with either horizontal
to those used in textile mills. After passing
nateria] is discharged into trucks. Waste
» first run through a garnet machine and
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discharged into trucks, which are wheeled to the openers, and the
material is fed into these in the same manner as ig the new material,
After being discharged from the opener, the material is put onto a
vibrating or shaking screen, where the long fibers are picked off by
& suction hood and blown into a bin to be used again in textiles,
The short fibers falling through the Screen are either sold as such or
used in making an asbestos cement,

The cotton is received in bales, opened, and also run through
vertical openers. Tt is discharged into trucks, The filled trucks from
the vertical and horizontal openers containing either the ashestos
fiber, the cotton, or the waste materig] are taken to separate storage
bins. As needed, these materials are weighed and dumped onto the
floor in proportion to the mixture desired, and the resulting mixed
materials are then passed through g mixing picker. As this mixture
Is discharged from the picker, it is sprayed with a light mineral oil,
The material is then taken by a mechanica] conveyor to the storace
bin in the card room. Two of these mixing pickers discharge onto
this conveyor system, while a third machine is equipped with g
suction device which conveys the material to g storage bin in the
card room. The object of the two systems is to facilitate the handling
of two grades of material at the same time. The third machine is
not equipped with an oj] spray. The object of the ol spray is pri-
marily to entrap the small asbestos fibers and hold them enmeshed
in the cotton fiber throughout the processes of carding, spinning, and
weaving, Incidentally, it is apparent that it algo diminishes the
amount of dust. The materia] Is saturated with about 4 percent of
oil at this point ; but by the time it reaches the looms, the oil had
diminished to less than 1 percent. -

While mineral oil was used in the preparation room of plant C, it
apparently was not as efficacious as in plant B. In plant E oil wag
ot used, nor was there any attempt at humidification or any system
of dust exhausting, Carding machines were fed by hand. In plant A
there was g humidifying, ventilating, and heating system, while
Plant B depended on natural humidity. In plant E the carding
machines were cquipped with g dust-exhaust system, but it was not
efficiently used. In plant C carding was done in 2 buildings, 1 of
which wag cquipped with an air-conditioning system, and in both
buildings the machines had exhaust equipment.

Two plants, B and C, had artificial humidity installations in their
Spinning rooms. In the former the temperature was 76° F., relative
humidity 78 percent. One plant, C, had a humidification system in
the twisting department and also in the weaving department, where
the relative humidity was 76 bercent 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, it would appear that the dust hazard was not,
excessive except in the Preparation rooms of plants B and (. The
dust counts are interesting, too, when considered In the light of the
permissible standard for granite dust, established by the United
States Public Health Service ), namely, about 19 million particles
(10 microns and under) per cubic foot. However, we are not justified
in assuming that hecayse available informagion Suggests that ashes-
tosis is a milder disease clinically than silicosis, the threshold of

permissible dust counts is higher, Asbestosis appears to be patho- -

bUST CONTROL

Various measures, such ag oiling, humidiﬁcation, and local exhausts,
tended to reduce the dust. Nevertheless, it was evident that they
were only partly successful. If it is expected to contro] dustiness in
these plants, fina] reliance must rest upon properly constructed exhaust
equipment. In plant C in one department an experimental installs-
tion was set up. In spite of some obvious faults, this equipment, on
the basis of comparative dugt counts, reduced the duyst by 50 percent
end with further alterations wi]] probably be 75 bercent effective,
In this case such g reduction seemed quite satisfactory. Tt jq neither
practicable nor €conomically desirable to install such equipment gg
will make the ajir entirely dust free, The norma] defensive mechanism
of the body takes care of a fair amount of atmospheric pollution. Tt
is when the body is exposed to an excessive amount of dust that this
defense mechanism bregks down.

The application of exhaust equipment to textile machinery involves
considerable difficulty, especially where the construction of the plant
is such that it js not possible to apply down-draft suction to the looms.

It is desirable to install exhaust apparatus in any plant on an ex-
perimental basis first, and then check its efficiency by dust counts,
This practice will result in saving a needjess expenditure of money.

PHYSICAL EXAMINATIONS

X-ray films were made of 126 persons (108 men, 18 women) working
in asbestog plants in the United States. All but five of these were
given physical examination. The cases were selected more or less
at random from among those having more than 3 years of employ-
ment in the industry. It was soon obvious that the early diagnosis
of asbestosis must rest to a large extent on X-ray pictures of the
chest. As in the early stages of silicosis, the clinical symptoms of
the asbestos workers were usually indefinite and inconeclusive, The
interpretations of these films are based on the readings of one com-
petent roentgenologist, byt they have been reviewed by severa]

others'experienced in this field.

& minor nature, and there was ge
The films were read conservative
examination and the age of {]
positive only when there was no

were guided by their expericnce
moconioses. The films classed g.
subdivided into doubtful gn(
whether the individusa]s classed ¢
definite asbestosis, Particular g
or absence of indications of tub
reviewers of the films were in ace
of silicosis in mind, it was felt 1
devoted to ascertaining, if pogs
disposes to tuberculoys infection,

The cases of asbestosis were
and second stage. The first st
X-ray examination definite lung
warrant a diagnosis of Pneumoq
symptoms. The second-stage
pathology and also deﬁnite'symp

All these individuals 2 were aci
it was not practicable to make an,
ability or disability., Haq any in
extensive pulmonary involveme
or total disability, they would }
but no such cases were found,

Of the total of 126 X-ray e
second-degree asbestosis, 63 ge fir
negative,

There is g definite increase in
in relation to the years of expe
numbers make it Impossible to d
enters into this Increase,

TaBLe 2.—Classificat;.

Years of exposure

! Part time.

1 Ope asbestos worker (second stage) retired of his
to this study, but is sti]] active about hjs g‘*arden.
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& minor nature, and there was genera] agreement as to interpretation,
The films were read conservatively, taking into account the physical
examination and the age of the individual, and were classed ag
i i All examiners
were guided by their experience in silicosis and other types of pneu-
moconioses. The filmg classed as negative for asbestosis were further
subdivided into doubtful and negative. Only time can tell
whether the individuals classed as doubtful are progressing toward g
definite asbestosis, Particular attention was focussed on the presence
or absence of indications of tuberculosis, and in this respect all the
reviewers of the filmg were in accord. Wit} the unhappy experience
of silicosis in mind, it was felt that a great desl of care should ba
devoted to ascertaining, if possible, whether Or not asbestesis pre-
disposes to tuberculoug infection,

The cases of asbestosis were divided into two classes, first, stage
end second stage. The first stage embraces those who show by
X-ray examination definite lung pathology sufficient in extent to
warrant a diagnosis of pneumoconiosis, but who have no definite
symptoms. The second-stage cages exhibit more extensive lung
pathology and also definite symptoms.

All these individug]g 2 were actively engaged in factory work, and
it was not practicable to make any distinction on the basis of working
ability or disability. Had any individuals been found who exhibited
extensive pulmonary involvement and marked physical disability
or total disability, they would have been classified g third stage,
but no such cases were found.

Of the total of 126 X-ray examinations, 4 were diagnosed gg
second-degrec asbestosis, 63 as first degree, 39 gs doubtful, and 20 a5
negative,

There is a definite Increase in the bercentage diagnosed gs positive
In relation to the years of exposure, as shown in table 2. Smal]l
numbers make it impossible to determine how far the factor of age
enters into this incregse,

TaBLE 2—Classification of cases by years of exposure
i
Number .

Percentage

Years of exposure positive |
Positive Doubttul Negative

oy e 87 13 1} 23
B ears- T e 58 7 3 2
Uigag Joums e I 50 30 25 3
fader 8 years._. LTI T e 43 17 10 12
Totslexmmined. ... R 67 39 20

! Part time. 21 not continuous.

? One ashestos worker (second stage) retired of his own accord, because of old age, 10 Yyears previous
to this study, but is stjl] active about his garden.
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Of the 64 bersons given physical examination and diagnosed gag
having positive asbestosis, only 8 were entirely free from symptoms,
while 10 out of 37 with doubtfu] and 7 out of 20 with negative diag-
noses were free from Symptoms. Dyspnoeg and cough were the
Symptoms most complained of, but none of these cases exhibited the
urgent or evident type of “short wind”’ seen in true silicosis. Several
of those classed s negative stated thag they were “short winded »’
and were so recorded, but too much emphasis should not be placed
on statements of subjective symptoms, During the progress of the
study, physicians who were Practicing in the communities where
asbestos workers lived were Questioned and stated that they did not
find an unusual amount of tuberculosig among these workers. The
contrast between this state of affairs and that found in g community
with a silicosis hazard is noteworthy.

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

TaBLE 3. —~—TIncidence of tuberculosss
Positive Doubttyl Negative

Tuberculosis (healed).____ 1
Tuberculosis (active) .
Total examined

! This case was diagnosed gg probably active on the Xray findings,

Table 4 gives mformation gg to physical signs of chest trouble,

TaBLE 4.—Chest Jfindings

Positive Doubtfy] Negative

Physieal signs of chest trouble

133 9 37
N0 physical signs . 31 28 13
Not examined __ 777717 - 3 2 4]

Total

LAt e ¢ showe no evidence associated With asbestosig.
?2of these not associated with usya] S1gns found with asbestosis,
%6 of these not associated with usya) signs of ashestosis,

What signiﬁcance,_ if any, can be attached to the presence of
“asbestos corng” on the hands of workers appears doubtful, g 18
bercent of the positives (12 out of 64) and 15 bercent of the others
(doubtful, 7 out of 37, negative, 2 out of 20) showed such corns,

Each roentgenologist whe reviewed the X-ray films called attention
to the fact that these filmg indicated g Yery unusual incidence of
enlargement of the heart. It is probable that thig is a compensatory
enlargement due to the additions] work put upon the heart in efforts

to pump blood through the fibr,
suflicient attention has been paid 1
upon the heart.

Many workers had changed fr
from one plant to another during
asbestos industry. Since only th
time of this survey in the variou.
no way of knowing the average .
inhaled by these people over the 3
quently, it is not possible to corr
amounts of dust exposure.

INSURAN
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nary tuberculosis, an analysis of
manent disability claims was mac
group insurance and having avail

There were 2,099 lives involve(]
years. The death claims are so
::lusions cannot be reached from a
same is true of the sickness cla
number of claims for respiratory (
studied but low for the others, 5
experience of 1927, However, dy
first part of 1929 there was an epi

The records of one establishm:
death claims and 8§ of 10 perman
listed as due to pulmonary tuberc
ordinate amount of tuberculosis §;
the employees were N egroes, and
ally high in this section of the ¢
diagnosing bneumoconiosis gn(
tubercu]osis, these claims were st1
who had treated the individuals
and  sanatorium records, incly¢
invest,iga,ted, with the following r«

Death claims-

1. A typist, not exposed
intesting] tuberculosis.

2. Colored male, age 27,
months; died of pulmonary t:
Was in sanatoriym 10 mont]
mann.  No evidence of ashe.

3. Colored male, age 32; v

months; died of pulmon:
hospital. Cavitation both lu
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ABLE 4.—Chest Jindings

Positive Doubtfy] Negative

Iee associated with sbestosis, ) - B
#1208 found with usbestosmu'---; R
SIS of ashestosis,
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to pump blood through the fibrosed lungs. 1t is Possible that meg
suflicient attention hgg been paid ¢, the effects of the Pneumoconioseg
upon the heart,

Many workers had changed from one department ¢, another ang
from one plant to another during their Years of employmeny, in the
Since only the amounts of dygt collected g e
time of this Survey in the various departments are known, thems i3
no way of knoWing the &verage amount of dust in the atmesplens
‘uently, it is ot Possible to correlate individug] cases with dsfmie,

INSURANCE CLAIMS

To throw light on the relationship between asbestosis ang Fton-
nary tuberculosis, an analysis of death claimg and total gnd
Nanent disability claims wgg made in regard to COIpaniesg Iy
8Toup insurance gnd having available figures,

There wore 2,099 lives

Years, The death claims X QT
clusiong ¢annot be reached from any subdivision of the figures Tlup
Same is trye of the sickness claims yndep healt], nsurares, The

umber of ¢lyimg for respiratory diseases ig bigh in two of ibhe piangs
studied byt low for the others, gg Compared with the Metmq;zz&iift’izfm
CXperience of 1927, However, during the latter part of 1928 wmeff thugs
lirst part of 1929 there wag an epidemic of influcnzg,

The records of one establishment (plant B) showed they, wl 3%
death claims and 8 of 19 Permanent and totgq) disability chiig: wrape
listed g due to pulmonary tuberculogis. This appeared te he gy i
ordinate amount of tuberculogis from this Plant,. HOWGV&’I';} mamy of
the employees were Negroes, anq also tuberculosis claims g £

: y Ferdity in

with

tuborculosis, these claimg were studied individuaﬂy. The plisiiumg

who haqd treated the mdividugls were interviewed, and the: fiy swital

and sanatoriym records, including available X-ray ik, pme
iuvostigutml, with the following results:

Deqyp, claims:
At typist, not exposed to dust; died of Pulmamussy g
Intesting] tuberculosis, -

2. Colored male, age 27; worked in asbestos 1 yewr amd g
nonths; died of pulmonary tuberculog ’
was in Sanatorium months,
Mann., No evidence of asbestosig.

3. Colored male, age 32 » Worked in asbestos plant 1 hG
7 monthg: died of pulmonary tuberculosis after 1 ¢

ospital, Cavitation both lungs; ne evidence of asbestingly,




Sputum.

be 8ssociated with asbestogig,

4. Colored male, age 34;

10

worked in asbestog plant 2 years and

6 months. s physician beh’eyes this wag g ¢ase of uncom.
Plicated tuberculogjg Wa
-

) , in asbestog plant 3 years. Iig Physician
states that he first came under hjg observation With an olq

i is aboyt, o Years gfter asbestog employ.
ubereculogig of the kidney and ceryjey]

2, Male, employed in asbestog plant § months, Hig Physician
states finding of old fibrojq tuberculosjs with tubercle bacilli in
No -Tay available; byt according tq i

m,

physmian, as-

Two Physiciang who treateq

him 4t different times gre DOW inclined to believe this mgp is not
tosis.

Of the g disabﬂity claim Cases, 1 wgg uncomplicgteq tuberculosis
2 were Uncomplica teq asbestosig Wwho were but on disability

In thig Same com.

3. A predisposition to tuber(
indicated in this study. .

4. Asbestosis ag observed ip {
marked disability ip any case.

5. It is not known bhow muycy
of pneumonia and acute nonty}.

6. Itisnot Practicable g4 yet
dust content of air,

7. The amount of dust in the ,
be substantially reduced,

REcCOM:

Ttis recommended—
1. That the industry serious]y
asbestos plants.

but at least EVery 2 years, thj.
examination of the chest,

4. That the industry sponsor s
as well as studjes on effects of g},
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8¢ 34; worked ip asbestos plant 2 years and
Fsician believes this was o €ase of uncom-
5. Wasnot inmate of hospital or sanatorium,
1d he obtained op the other two cagses,
z'mbilz'ly claims:

d in asbesteg plant 3 Yyears. Hijs Physician
ime under hig observation with an o]d estab-
“ulosis aboyt 9 Years after ashegtog employ-
had tuberculosis of the kidney anq cervieal]

I in ashestos plant 8 months. Hig Physician
fibroid tuberculosig with tubercle bacilli in
ut according to Physician, gs.
ound in sputum,
“employment. Two Physiciang who treated
Sare now inejine( to believe thig man is not
asbestosig.
> Teexamined at tim, of investigation. His
I nourished, husky looking, good color, ng
rof fingers; diminished €xpansion; incessant
ne mottling disseminateq through bot},
of tuberculosis. Proba.bly & second stage

Years in ashestog Plant. Is noy In sanato-

T case. Hig physician states that he has ex-

id pulmonary tuberculosis; cavity in right
with tubergle bacilli ang asbestos bodies;
ong antedated asbestosig, This patient 1S
actory manner,

locate the other three cases of totq] and

- had been diagnosed gg having pulmonary
3 of the information obtained, the deaths in
" to be due to uncomplicated tuberculosis;
08, who were probably tuberculous gt the
the asbestog plant commenced,

N cases, 1 wag uncomplicated tuberculosig
d asbestosis who were put on disability
Unosis of tuberculogis, In this same com-
ath due ¢ uncomplicated asbestosis in an
3" employment in the industry,s

CONCLUSIO.\'S

' asbestos dyst caused g pulmonary fibrosig
licosis ang demonstrgple on Xeoray {i'ms,

» 1t appears to be of a type milder than

inc enlargement were frequently found to
3,

indicated in this study.

4. Asbestosig ag observed in this series of cases had not resulted in
marked disability In any case,

5. It is not known how much asbestogig may add to the mortality
of pneumonjs and acute nontuberculoyg pulmonary infectiong,

6. It is not Practicable as yet ¢, establish standards for the asbestos
dust content of air,

7. The amount of dust in the air in the asbestos plants studied cap
be substantially reduced.

RECOMMENDATIONS

It is Trecommended—

1. That the industry seriously face the problem of dust control in
asbestos plants.

2. That new employees be examined physically, including X-ray
éXamination of the chest, and rejected for employment if they show
tubereulosis op Pneumoconiosis,

3. That employees be examined physically, preferably every year,
but at least, Every 2 years, this eXamination to include gn X-ray
CXamination of the chest,

4. That the industry Sbonsor studies on known cages of asbestosis,
43 well as studjeg on effects of asbestosis on the heart ang circulation,
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ENDEMIC TYPHUS IN ALABAMA !

By J. N. Baker, M, D., James G, MCALPINE, Ph. D., ang D. G, GrILL, M. D.,
D.PH, Alabama Stqse Departmeny of Health, Jllontgomery, Ala.

I INTRODUCTION

ington, the authors discusgeq the epidemiological aspects of endemie
typhus as it oceurs in southern United States. In that report it wag
Doted that there haq been g rapid increase ip this disease in certain
Southern States, as is shown in table 1. That other countries haye
experienced a simiay rise in incidence is evidenced by the figures in
table 2, -

The distinetion between epidemic typhus and the endemic typhus
of this country was firgt recognized in 1898 by Brill. He (1) found
in the United States g type of fever which, resembling typhoid, gave
4 negative Widal reaction. Ip further studjes he (2, 3) demonstrated
its similarity to typhus, but showed that it was milder in character
and less contagious, only one case g5 rule being found in g household.
Also he reported that it wag most prevalent during the fa]] of the year
instead of late winter or spring. In 19i2 Anderson ang Goldberger
(4) proved that Brill’s disease wag immunologically identical with

exican typhus, or tabardillo, Naturally this led to the belief that
it was louse borne. . :

s !Read before the laboratory section of the American Public Health Association, Pasadena, Calif,,
ept. 3, 1934,

1

TaBLE 1.—Typhus JSever incidence

.
Florida .._._________ __
Georgia_._

Alabama._

TexeS e I {
16 months only, to July 1,

TaBLE 2.—Incidence of typh

Country

Union o
exico

Poland...___

i From the Epidemiologica) Report, Health Section
1 Deaths.
4 For 6 months.

Nevertheless, Maxcy (5) (1926)
study of Brill’s disease, or endemic
its noncontagious character anq its
that the louse wag the vector. Sin¢
of cases appeared among persons hy
to believe that rats and mice migl;
disease was carried to man by fleas,
emphasized the fact that Brill’s ¢;
lower strata of society and bears n.
step was taken when Dyer, Rumre
able to recover the virug of Brill’s
been found in typhus foci.

Rumreich (7) (1933) has pointe(
in spite of Maxcy’s fundamenty]
the probable vector of endemie t
and arachnids were suspected by

is endemic typhus, which i transm

other is Rocky Mountain spotted fe
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