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A SURVEY OF A GROUP OF EMPLOYEES EXPOSED TO
. ASBESTOS DUST®*
S. B. McPHEETERS
Charlotte, North Carolina

J\HE dangerous dust diseases,
- silicosis and asbestosis, are be-
<% ing widely studied at present,
It has been estimated that there are

‘more than 750,000 silicotics in the

United States while there are only

. 35,000 to 40,000 persons engaged in
“the asbestos industry in the world.
-In the United States in 1929 a total

of 9,237 persons were said to be em-
ployed in the manufacture of asbestos

_products other than steam packing

. and pipe and boiler covering. While

¢~ = 1t employs a relatively small number
-~ of persons, the asbestos industry has

- had a remarkably rapid expansion and
by reason of the widespread and varied

uses of its products which include
‘matches, filter pads, paints, roofing,

- high pressure jointing, electrodes,

brake linings, clutch rings and insu-

iﬁf,l,atin.g material in & great variety”
-the industry occupics an important,

Increasing, and permanent place in
our economic establishment.

-\ Asbestos is described chemically as

a hydrated silicate of magnesia con-

;- taining little jron and almost no

caleium, It is a fibrous mineral which

- -can be gplit up into flexible fibers for

Spinning and weaving. When it is
Processed some of these fibers are

J'J-fraglnented‘ The fine fragments are
_lnha..led by the workers. It is the
: I?artlcles smaller than 10 microns which

*Received for publication J anuary 7,1936,
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are the cause of the distinctive pul-
monary fibrosis called asbestosis.
Gardner writes that “these asbestos
particles are phagocytosed as they are
caught on the irregular walls of the
terminal bronchioles. The phagocytes
for the most part migrate directly into
the substance of the adjacent walls
and there stimulate growth of connec-
tive tissue cells. There results a
collar of fibrous tissue about the ter-
minal bronchioles which contracts and
constricts the tubes. The constriction
produces collapse of the distal alveoli
(atelectasis). The collapsed arca be-
comes fibrous from mechanical causes
(collapse induration). In asbestosis
unlike silicosis there is little or no
transport of dust into the lymphatic
system and no nodule formation.”
“Intervening units (between the af-
fected lobules) not being involved still
contain air and permit the passage of
x-rays. Consequently the roentgeno-
gram fails to show massive homogene-
ousshadows.” Theappearanceon the
film has been frequently likened to
ground glass.

This paper reports the results of a
survey of 210 persons exposed to
asbestos dust. The conditions im-
posed upon the survey did not permit

‘the thoroughness of study to be

desired, but all of the employees were
given a brief, general clinical examina-
tion which included taking their past
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health and occupational history and
a physical examination. No labora-
tory examinations were made. All
had & single film made of the chest,
The dust concentrations are not
equal in the various departments. In
the preparation department the proc-
esses of grinding, crushing, and mix-
ing are carried out. Here the quantity
of dust is greatest and consists almost

TABLE 1
NTM-| PER
BPRR | CENT
Total examined................ 210
Normal lungs............c.u0s. 123 | 58.8
Pulmonary fibrosis, linear type.] 9| 4.3
Heavy linear shadows in tho
cardiophrenic angle.......... 1] 5.2
Cardiovascular pathology...... 241 11.4
Pleural adhesions.............. 7| 3.8
Azygoslobes..........oovvhnn 2| 09
Bony pathology................ 4| 1.9
Pleuro-pericardial adhesions,..{ 5[ 2.3
* Bronchiectasis...........oouen. 3| 1.4
Asbestosis questionable. .. ..... 20| 9.5
Asbestosis moderate............ 25| 11.8
Asbestosis advanced............ 8| 3.8
Primary pulmonary tubereu-
losis:
Primary foef...ocoovvvvuinns 8 8
Caleified lymph nodes........ 5| 2.3
Sccondary pulmonary tubercu- :
losis:
Minimal......ovvvvninnnnnn. 2| 0.9
Moderately advanced........ 41 1.9
Far advanced................ 0| 0.0

entirely of asbestos particles. In the
other departments the material proc-
essed is a mixture of asbestos and
cotton. Here the proportion of as-
bestos particles is less and the total
dust is also less.. '

Table 1 summarizes the various
types of pathology noted in the films,
Of the 210 persons examined, forty-five
were negroes. The films of one hun-

dred and twenty-three, 58.5 per cent,

were regarded as showing Iung—ﬁeldx

that were normal, except for a small

primary tuberculous focus in one, <
Of the 210 films, fifty-three, 25.2 per -

cent, were regarded as showing definite
or questionable evidence of asbestosis;

of the fifty-three, 20 films were classed -

as questionable. Had stercoscopic re.
takes been allowed, it is believed that
this number could have been greatly
reduced. The indispensability of g

competent  roentgenologic  technie -
needs to be emphasized. Thirty.

three films, 15.7 per cent, showed
definite asbestosis; in twenty-five, 11.8

per cent, the process was moderate
in extent; and in cight, 3.8 per cent,
more advanced. In the remaining 34
films various types of thoracic pathol. .
ogy were noted, none of which were -

ascribable to asimtos dust.

Table 2 prescnts the normal lung -

group and shows the distribution of

the group in the various age-periods;
the incidence of cardiovascular abnor- == k:.C

malities seen in the films and dyspnes
according to age-periods; the number

with chest expansions averaging ap-
proximately % inch, 1% inches, 23}
inches and 3% inches; the total number

of employces in cach department

whose lungs were normal, and the .
numbers and lengths of exposure to -

asbestos dust of those in the several
departments.

Table 3 shows the mcldcnce a.nd
extent of asbestosis from increasing -
periods of exposure in the several -

departments. In this table employees

are placed in the department where -
they work at present. It is obviously -
& practical impossibility to trace the '

transfer of each individual from de-

partment to department and as the
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:"."‘ ‘management states that something
- like 95 per cent of employees continue

in the department in which they began,

7. it has been assumed in the discussion
- that the employee has been at his
" present work throughout his exposure.

From this analysis it appears that

~ of 9 persons exposed for more than 15

years to dust concentrations effective
in producing disease, four, 44 per cent,
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sufficient in a8 great percentage of
these cases to produce asbestosis.
Attention is called to the fact that
in the same department, that is,
where the concentration of dust is
the same, some exhibit the disease
after a short exposure while others,
after much longer exposurcs, escape.
Nor is the incidence of disease always
as great among those who have been

TABLE 2
AwaLrsis or Grour or Emprorres wite NoauaL Lovas

ACZT
15-24 youry | 25-34 yoars | 3544 yoars [ 45-5 yoars | 85~8{ yoars
Number in each age period...| 36 57 22 8 2 123
Dyspnea.....cievviieiennanes 1 8 1 1 ]
Cardiovascular abnormalities. 2 3 2 2 9
Chest expansion........... .. 0-1 1-2in. { 2-3in, | 34 in. | Not re-

' corded
Number in each grade........ 2 67 48 3 3 123
Years of exposure............ 1-2 2-5 5-10 10-15 15-20
Departments:

Preparation................ 4 1 5
Carding......oovvieevnnnnns 6 4 4 2 16
Mule spinning.............. 5 1 4 1 2 13
Spooling....vvviverninnians 3 2 4 1 10
Twisting..........cvvnnen. i1 1 5 1 18
Winding..........c0vveenns 19 1 7 3 30
Ring spinning.............. 1 1 2
Weaving.......covvvvnnnnnn 8 2 8 1 1 20
Maintenance............... 4 3 2 9

Total......oevvnaennnn PRt B 14 14 35 10 3 123

escaped asbestosis; of 32 persons ex-
posed for more than 10 years to
similar concentrations, fourteen, 43
per cent, escaped; of 70 persons so
exposed for more than 5 years forty-
five, 64 per cent, escaped, and of 28
bersons exposed for more than 2 years
and less than 5, twenty-four, 85 per
cent, escaped. Prolonged exposure to
disease-producing concentrations of
dust alone does not seem to have been

exposed for equal periods in depart-
ments where concentration of dust is
greater as among those who work in
departments where it is less,

The incidence of discase increases
with the duration of exposure and
the concentration of effective dust, but
not directly or constantly. No length
of exposure or concentration of dust
produced the disease in more than 60
per cent of persons exposed in any
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department. It scems to be true
everywhere, that some workers are
not affected however long the exposure
or high the concentration. These
facts suggest differences in suscepti-
bility. As to what deficiencies in
defense or possible reinforcements of
the attack exist in those in whom
asbestosis occurs, other than the
recognized difference in the compe-

were made to observe the behavior of
respiration in response to the changing
ventilatory demands of graded physi.
cal exercise. Dyspnea here means
that the persons replied “yes” when
asked, “Do you have any shortness
of breath under ordinary circum-
stances?” This “yes” is understood
as meaning that these persons when
engaged in usual activitics were with

TABLE 3 :
ANaLTSIS OFr ErFECT AND DURATION OF EXPOBURE IN VARIOUS DEPARTMENTS
DURATION OF XXPOSTRE
0-2 yoars 2-8 yoars 510 yoars 10-15 yoars 15-20 years
DEPARTMENTS 2ie 2le 2le b-3 K3 18
’35%4 s3 83 3§§.a -sgg.a *:,-an
S IHER IS THER IR NI B IE T i dis
32l %) 8 :§§%§§ Ei-ga.e eziégs.‘:gs%%'e:g
HHHEHEEH G E R BB EEHEEHE
z'|2|6|2|22°|2| 52|22 (2| o[=|< = 2GR 2 & " [Z|5|22] &
Preparation...| 3|3 7] 2| 3} 2 1 1 3
Carding........ 8l 7 1 8/ 6] |2 [135]13[4f 7[11321 1 |1 12
Mule spinning.| 5/ 5 3| 3 8/ 6] |2 32 |1 42 |2 5
Spooling.......| 3|3 2| 2 6| 5 1 31211 1
Twisting....... 15{15 11 971 32 |1 1 1 2
Winding....... 2020, 3 3 01 8 1 Ol 4) 11 1
Ring spinning.| 1|1 1 1 1 11 1
Weaving....... 10(10 51 4} 1 12; 9 1} 2 51141 3 11 1 5
Maintenance...} 6| 6 5] 4]} 5 3 1 1l 34111)1 1 1 3
Total........| 7}{70] 1 2824 2t 2 70[45] 8|12] 5} 32(14] 7{ 8] 2] 9] 4] 2! 2{ 1] 33
Number with
dyspnea..... 1 3 7] 2| 3] 2 2 3 124
Cardiovascular
disease...... 31 2 20 41 21 215|131 24

tency of the protective mechanisms
in different individuals, no conjecture
is ventured. .

As of silicosis, dyspnea may be said
to be the characteristic symptom of
asbestosis, The dyspnea here re-
ported does not rcfer to more f{re-
quent, more forceful or embarrassed

" operations of the respiratory mecha-

nisms objectively manifest. No tests

greater or less frequency conscious of - .

an unaccustomed sense of inadequacy
attending the ventilatory process.
This experience was not infrequent

among persons with lungs roentgeno-
logically and by physical examination

normal, occurring in 8.1 per cent.

The experience was more than twice '
as frequent among those with definite -

asbestosis. Six of the 33 asbestotics
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(18.1 per cent), stated that they had
some shortness of breath; three of the
25 moderate ecases and three of the §
more advanced. DBut the most ad-
vanced cases showed no special respira-

=4 - tory effort during cxamination and

¥

no eyanosix and none deelared lack
of or impaired ability to carry on at
their jobx, Among the thirty-three
asbestoties, dyspnea wasx twiee as
frequent in those under 43 years of
age, 42.1 per cent, as in those over

e 45 years of age (21.4 per cont). Five
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of the twenty-four with dyspnea
showed cardiovascular pathology in
the films and also had high blood
pressure, but none of the five had
definite asbestosiv,  Dr. William 8,
McCann reminds us: “Respiration is

Fra, 1.—Moderate asbestoss.  Heavy pectoral museles exaggerate the appearance
of fibrosis,

not a funetion of the hgs alone but
of the heart, blood and tissue ability
to absarhy oxygen, and also to undergo
oxygen want such as the trained
museles of athletes withstand oxygen
want.”

Deereased chest expansion may be
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sadd to be the cardinal sign of asbesto-
sis,  Among the normal tung group,
56 per cent had an expansion under 2
inches, 44 per cent above 2 inches,
In the group with definite ashestosis,
69.6 per cent, had a chest expansion of
less than 2 inches, 304 per eent, had
an expaision above 2 dnches, The
proportion of those with the lower
degree of  expansion  was  increased
about 24 per eent among the ashes-
toties,  Chest expansion depends not
only on Jung distensibility but on the
mohility of the bony and soft tissues
of the thoracie eage and of the dia-
phragm. It is often astoni=hing how
training and practice can rapidly in-
crease  chest  expansion,  The  indi-
vidual learns to exereise fully anatomie
capueities which were present prior to
the training.

From  the faregoing  findings it
appears that the assumption that a
sense of air want and restricted chest
expansion are due to an existing as-
bestotie  involvement  of  the  lungs
roentgenologically manifest, should not
be made too hastily. . )

Studying the compatibility of as-
bestosis with length of life and work
it is to be noted that: One employee
with advaneed asbestosis above the
age of 353 who had worked in dust
more than 15 years was still able to
work,  One employee, 51 years old,
with advanced ashestosis who o had
worked in dust more than 10 years
was still able to work, Three em-
ployees with moderate ashestosis and
above the age of 44 who had worked
in dust more than 10 years were still
able to work. Of this group of 5
asbestoties above the age of 44 (three
with moderate asbestosis and  two
with advanced asbestosis), one com-

Ape e

plained of shortness of breath,  Of
the eleven with moderate asbestosis
and the three with advanced ashestosis
who had worked more than 10 years,
one, (7.1 per cent), complained of
shortness of breath; these fourteen
men had ehest expansions which com-
puredt favorably with the normat lung
group,  Sixty-six and two-thirds per
cent of these 14 ashestoties had g
chest  expansion  under 2 inches,
whereas 36 per cent of the normal
wng group had  the =wme  Jimits,
But 78.9 per cent of those with definite
ashestosis: who had worked in dust
under 10 years had chest expansion
under 2 inches and 263 per coeng
complained of shortness of breath,
The older pervons, whether with mod-
erate or more advanced ashestosis,
appear better adjusted to the disease,
The average exposure for the entire
group with ashestosix was 10.2 years,
for those with moderate ashestosis
10.3 years, and for those with ad-
vaneed ashestosis, paradoxsieally, 10.0
years., If the entire group with as-
bestosis i divided into those helow
and those above 40 years of age, the
exposure  of those with moderate
axbestosis below 40 years of age was
9.5 years and above 40 years of age,
12,4 years,  For those with advanced
ashestosis the corresponding averages
were 9 anid 11 years respeetively,
Advanced asbestosis may exist in
late age-periods with working ability
not impaired below the level of con-
tinued employability in the depart-
ment where the disease was ineurred.
No very rapid development of the
discase was noted. Only 2 cases
oceurred where the exposure had been -
less than 3 years. As a rule 5 or
more years of exposure was required
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to cause the diseare. No conglom-

erate or massive lesions such as oceur
in silicosis where infection is superim-
posed were found in these ashestosix
cases. The progression of the diseaxe
in this group was very slow.

.
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losis seen in these flus, If it ean be
assinned  that most of these infiltra-
tions formed in the late "teen age or
before 23 years of age, then exposures
to ashestos dust varying from § to 15
years had produced no evidenees of

Fia. 2. —Advanced asbestosis, emphasized at left base.  Upper fung fields
cmphyrematous,

The evidenee presented as to the
effeet of ashestosix upon tubereulosis
In this survey is somoewhat limited.
Apical tubereulous infiltvation  was
noted in the films of 17 employees;
there was no other evidenee of tubereus

activation to be seen in the filins,
Four of these apical taberetdous in-
filtrations were found in asbestoties,
two with moderate and two with more
advanced processes,  Six lesions with
clinical significance were observed: 2
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minimal and 4 moderately advaneed
(Ameriean Sanatorium Association
Classifieation),  One moderately ad-
vanced lesion was found in a man 24
years old who had been exposed to
ashestos dust in the winding depart-

¥1a. 3,~Lateral position,

ment for 6 years.  The lesion appeared
“soft” and unstable; there was, how-
ever, no cvidence of accompunying
asbestosis,  The discase in this mod-
erately advanced case was clinically
manifest, though the employee re-

LN AND TONICOLOGY Apr., 1

garded  himself as in good  health.
One of the moderately advanced le-
sions was found in an employee 37
years of age who had worked in the
winding department for 9 years and
showed no evidence of asbestosis. A

’() , 7 \“ —

(Sume case us Fig. 2.)

third employee with a moderately ad-
vaneed tuberculous lesion had worked
in the twisting department for 10
years but had no asbestosis. The
fourth, an cmployee 37 years of age
who had worked in the weaving de-
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partment had moderate asbestosis.
The tuberculous lesion in this case
ould satisfy rigid criteria of a healed
esion. Three of these lesions were
.-~ active and were accompanied by clini-
- cal manifestations. The one lesion
" associated with asbestosis was healed
- and the employee apparently was in
~"good health. One of the two minimal
.- lesions was in a man 24 years of age
" who had worked 15 months in the
- twisting department and whose films
~ did not show asbestosis; one in & man
37 years of age who had worked 12
~ years in the winding department and
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The films were studied to discover
any accentuating effect of a focus of
tuberculosis on the surrounding as-
bestosis. No convincing evidence of
such an effect was seen. Tuberculosis
and asbestosis were coincident in
only 5 employees. The average dura-
tion of exposure for the five was 10.4
years and for the entire group with
asbestosis 10.2 years. No accelerating
effect of tuberculosis on asbestosis
could be inferred.

Twenty-four films showed abnor-
malities of the heart and aortic shad-
ows (Table 4} and eleven of the

o TABLE 4
= - Group oF 24 EMPLOTEES WITH ABNORMALITIES OF THE HEART OR AORTIC SHADOW
AQR
15-2¢ yours | 2534 yoars | 3544 yoars | {5-5¢ yoars | $5-60 yours
Number of employees in each age-

Period. . ivviniii i 0 7 9 5 3
Dyspnea........oovoeviiinnennnnn, 0 1 2 1 1
Hypertension........ooeouvvneenins 0 6 8 4 3
Yearg of exposure.........oceveens 0-2 2-5 5-10 10-15 15-20

o Number of employees.............. 4 9 9
o Asbestosis........iiiiiiiiiiiains 3 2

had no asbestosis. One of these

minimal lesions was apparently healed.

It is felt that no evidence of an

. 2ggravating effect on tubereulosis by

asbestos dusting is to be found in

these cascs. Only one of the six

clinically significant lesions was ac-

tompanied by asbestosis and that

lesion had every appearance of being

healed. The incidence of pulmonary

~tuberculosis (2.8 per cent), is regarded

88 comparable to the incidence in

- many other industrial groups in which

the association is close and prolonged

and whose general standards of living

- and hygiene are not as good as might
vbé desired.

twenty-four abnormalities were found
in the 45 negro employees. A Wasser-
man test was not allowed. Ten of
these negroes were under 45 years of
age and one over 55 years of age. In
this group of 24 employees with
cardiovascular changes, three had a
normal blood pressure and the rest had
hypertension.  Five of the group with
cardiovascular abnormalitics had def-
inite asbestosis, three of these were
negroes under 35 years of age (Table
5). A
Waring and Black in an admirable
paper discuss, ‘“The Syndrome of Ob-
struction in the Lesser Circulation”
(Am. J. Mecd. Sct., May, 1934) and
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give as its clinical features, cyanosis,
dyspnea, polycythemia, and right ven-

 tricular preponderance.
" 'The blood was not examined in the

cases here described and no electro-
cardiograms were made. Cyanosis
and dyspnea were not observed in any
of the 5 asbestotics with cardiovascular
disease. In view of the pathology
characteristic of asbestosis, namely,
constriction of the terminal bronchioles
with no perilymphatic or perivascular
fibrosis as in silicosis, less obstruction

tions in the group does not appear to
be excessive.

To make a scientific appraisal of

the effect on the employees in this
plant of exposure to asbestos dust,

it is necessary to know how many -

employeces during the 15 to 20 years
covered in the study have died or quit
and how many of these had asbestosis,
This knowledge is not available. Cer-
tainly it might add greatly to the
gravity of the picture, The most that

could be done was to note the effect ’

TABLE 5
AsBEsTOBI8 WITH CARDIOVASCULAR LESIONS
EMPLOYRE ZMPLOYEN EMFLOTER ZMPLOTEE TMILOTZR
No, 61 N0.93 No. 131 no, 138 NO, 167
ABO . iviiiiiiiiianes 44 53 7 30 30
Race...ccvvvverenins White White Black Black Black
Blood pressure,..... 174/906 170/110 158/104 130/92 134/90
Years of exposure... 13 8 7 10 7
Asbestosis........... Moderate | Advanced Moderate Advanced | Moderate
Dyspnea........ cies No No No No No .
Chest expansion..... 2.5 in. 1.5in, 1.5in, 1.5in. 1.56n,
X-ray pathology....| Enlarged | Enlarged Enlarged Enlarged Enlarged
aortic sortis aortic heart aortic
shadow shadow. shadow. shadow, shadow -
Enlarged Enlarged Both ven-
left ven- right and tricles en-
tricle left ventri-| larged
cles

of the lesser circulation would seem
to be expected in asbestosis than in
gilicosis and consequently less strain
on the right heart, o

The frequency of respiratory infec-
tions was investigated. Each em-
ployee was asked, “Have you had
severe colds, ‘flu,” or pneumonia and
how often?”’ None said they had had
pneumonia, six said they had had
“fiu,” eight mentioned having had
colds since being exposed to asbestos
dust, and one spoke of having frequent
colds, . The reported respiratory infec-

on those now present in the plant,
after varying periods of exposurs,

 Suamanry

1. In addition to duration of expo-
sure and concentration of effective
dust, it appears that individual re-
sponse to the inhalation of asbestos
dust is an important factor in the
production of asbestosis.

2. Asbestosis is infrequently found
before 5 years of exposure to industrial

concentrations of asbestos dust. In .
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this group even under dusting which
continued 13 years or more, the disease
did not progress to an extent of
involvement attended by marked elini-
cal manifestations or dizability.

3. Roentgenologically advanced as-
bestosis was not incompatible with
ability to work at the process in which
it was incurred. Continued  work
entailing exposure to dizease producing
concentrations of ashestos dust =lowly
inereases the extent of fibrosis and =o
is to be advised against.

4. The cvidenee presented in this
study warrants the opinion that with
the reduction of dust concentration
now feasible by available dust elim-
inating deviees, the incidence of sig-

EXTOSURE TO A
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nificant  asbestosiz - would in time
approach the vanishing point.

5. No activating or aggravating
effeet of ashestos dust or asbestosis on
tuberceulosts was observed.

6. The evidence of this study, as
to the effeet of ashestosis on the lesser
cireulation, is inadequate for forming
more than impressions, It does not
suggest any marked tendeney on the
part of asbestosiz, with the degree of
involvement observed to obstruct the
lesser eireulation.

7. No inerease of respiratory infoe-
tions was reported in this group.

8. There is some evidenee which
sugpests that ashestosis develops more
rapidly in younger persons than in
older.
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A SURVEY OF A GROUP OF EMPLOYEES EXPOSED TO
ASBESTOS DUST*

S. B. McPuzzTras
Charivits, Nurth Carelina

HF dangerous dust disesscs,
silicosis and asbewtosis, are be-
ing widely studied at present.
It has been estimated that there are
more than 730,000 silicotics in the
United States while there are only
35,000 to 40,000 persons engaged in
the asbostos industry in the world.
In the United States in 1929 s total
of 9.277 peesous were said 0 be em~
ploywd in the manufacture of ssbestos
products other than steam pecking
and pipe and boiler covering. While
it empioys 3 reigtively small number
of persons, the asbestos industry has
had a remarkably rapid expansion and
by reason of the widespread and varied
uws of its products which include
“matches, filter pads, paints, roofing,
high pressure jointing, electrodes,
brake linings, cluteh rings and insu-
lsting material in & great variety”
the industry occupies an important,
inereasing, and permasnent place in
our econondie establishment.
Asbestos is described chemically as
3 hydrated silicate of magnesia con-
taiping little iron and almost no
calefum.  [tis a fibrous mineral which
can be split up into fexible fbers for
spinning and weaving. When it is
processed some of these fbery are
fragmented. The fine fragments are
inhaied hy the workers. [t is the
particies siaalicr than 10 mierons which
*Racsived for publisation January 7,1938.

_desired, but all of the employees were

are the cause of the distinctive pui-
monary fibrosis called ssbestosis.
Gardner writes that ‘“these asbestos
particies are phagocytosed as they are
caught on the irregulsr wally of the
terminal bronchioles. The phagocytes
for the most part migrate directly into
the substance of the sdjacent walls
and there stimulate growth of connee-
tive timus cells, There reguits o
coilar of Shrous tissue sbout the ter-
minal bronchicles which contracts and
produces collapse of the distal alveoli
(atelectasis). The collapsed ares bhe-
comes fibrocs from mechanical causes
(collapse induration). In sshestosis
unlike silicosis there is little or no
transpart of dust into the lymphatic
system snd no nodule f ion.”
“Iatervening units (between the af-
fected lobules) not being involved stiil
eontain air and permit the passage of

survey of 210 persons exposed to
posed upoa the survey did not permit
the thoroughness of study to be

given a brief, general clinicsl examinge
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heslth and cecupational history sod
s physical examination. No labors-
examinations were made. All

had s single film made of the chest.

The dust concentrations ars . not
equal in the various departments, In
the preparation department the proe-
emes of grinding, crushing, and mix.
of dust is grestest and consists aimost

TABLE 1
xXCa| BB
FER | CFY
Total examined................ 10
Normal lungs...........ovvenen 123 | 58.8
fibroais, linesr type 9| 4.3
Heavy linesr shadows in the |
eardicphrenie angie.......... ni| s2
Cardiovassular pathoiogy...... 24 11.4
Pleural adhesicns.............. 7| 3.3
Asygos lobes.............ccuue 3| 6.9
Bony pathology........cve0vee. 4| 19
i 5| 23
Broachiecsasis................. 3| 1.4
Asbestosia questionable........ 2| 9.8
Asbestosis moderats............ 3 1.8
Ashestoxis advanced............ 8| 3.8
Prialury pulmonary tubercu-
ogig:
Primary foei...........co.o0. 8| 28
Calcified iympa nodas........ s! a3
Secondary pulmonary tabercu-
losin:
Minimal......oooivieiennnns 2] 0.9
advaneed........ 4] 19
Far advaneud........... vesesy 01 0.0

entirely of anbestos perticles. In the
other departments the maierial proc-
emed is 3 mixture of asbestos and
cotton. Here the proportion of ase
bestos particles is less and the total
dust is aiso less.

Table 1 summarizes the various
types of pathology noted in the films.
Of the 210 persons examined, forty-five
were negroes. The Sims of one hun-
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dredmdmty-thmss.spcmt,&
mmmdedushomg!ng-ﬁ‘dds f
th:tmnomd.mpt{orxmm s
tuberculous foclu m'.on&.-.v-’.:‘

mt,wmmrdeduahomgdmto;‘
or questionable evidence of asbestosis; " .
of the fifty-three, 20 filths were clsssed w
as questionable. Had sterececopic re- '+
takes been ailowed, it is belisved that
:humbe:couldhsubempudyr ;
reduced. The indispensability of .a ~=°
competent roentgenoclogic techmic | *
needs to be emphasized. Thirty-
three films, 15.7 per cent, showed ¢
dafinite asbestosis; in twenty-five, 11.8 - _ *
per ceat, the process was moderats-
in extent; and in eight, 3.8 per cemt,
more advanced. In the remaining 34
films various types of thoracic pathole
ogy were noted, none of which were
ascribable to asbestos dust.

Table 2 presents the normsl lung
group and shows the distribution of
the group in the various age-periods;
the incidence of cardiovascular abnor-
malities seen in the §lms and dyypnes
according to age-periods; the number
with chest expansions averaging ap-
proximately § inch, 14 inches, 2%
inches and 34 inches; the total sumber
of employees in each department
whose [ungs were normai, and the
aumbers and lengths of exposure to
asbestos dust of those in the several
departments.

Table 3 shows the incidence and
extent of asbestosis from incressing
periods of exposure i the seversl
departments. Ia this table empioyees
are piaced in the department where §
they work at present. It is obviousiy
a practical impossibility to trace the T
transfer of each individual from de- *
partment to department and s the X
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ent states that something

mansgem

to dust concentrations effective
in producing discase, four, 44 per cent,

; like 95 per cent of employees continue these cases to produce asbestosia. 1
1 in the department in which they began, Attention is called to the fact that .

. it bas been assumed in the discussion in the same department, that is, *

¢ mgghgemployeehubemathh where the concentration of dust is 5
§ ¢ work throughout his exposure. the same, some exhibit the disesse "
F’ From this analysis it appears that after a short exposure whils others,

Jé of  persons exposed for more than 15  aiter mehlon;ucxpnm:es, ascspe. e

as great among those who have been

"

sscuped asbestosis; of 32 persons ex-
powed for more than 10 years to
<milar concentrations, f{ourteen, 43
per cont, escaped; of 70 persons so
rxposed for more than § years forty-
five, G4 per cent, escaped, and of 28
pwrsuns exposed for more than 2 years
ami lveg than 3, tweaty-four, 85 per
cent, sscaped. Prolonged exposure to
lis1se-producing concentrations of
dust 2ions does not seem to have been

exposed for equal periods in depart-
ments where concentration of dust is
greater as among those who work in
departmenta where it is less.

The incidence of disease incresses
with the duration of exposure and
the concentration of effective dust, but
not directly or constantly. Nolength
of exposure or concentration of dust
produced the disesse in more than 60

I TABLE 3
,‘ AnAsTSts o Grour or Exovorzes wrrx Noxmas Lunas .
8 N 43
Iy »8 X g
(4 0L i
,i (=04 yune { 3534 yonas | 3364 yusm | 664 yonse | L~64 yeasw - -+
3 Number in each age period. » 14 2 s 2 123 tF
H DNAPORB - ssvrsnsoncsons 1 L] 1 1 9 oA
(:srdiovnseular sboormalities. 3 3 2 2 9 ¥
Vool ATPUABIOD. . eiiacinans 01 1-3ia. | 2-3im. | 34 in | Not re- b
corded ‘h .
‘ NouneeT in ench m ........ 3 a7 48 3 3 m b l $ »
) Yeam of eXPOSULS...covuennn. 1-2 »8 =10 10=15° | 15-20 # g e
g Departments: "#‘ .
Preparation.....covevennen 4 1 3 L -4
[ AP e eenneeerennennnns s 4 4 3 8
¢ Mule spinning.............. 5 1 4 1 2 3
i SOOI, v v ernnrnensnnns 3 2 4 1 10
4 TAIBEGe oo eerernnnernnns u 1 5 1 18
WinGing .. ccrerrnanrannnns 18 1 ? 3 2
Ring spinning..........cvn. 1 1 3.
3 WeaviBg. vrvvenernnesennsn 3 2 8 1 1 2
* Maiutenane®.........coeeus 4 3 2 9
I
:i Totsdeceeneireeroarnonnen a 4 33 1e 3 123 \
3
z
L 4
o
ry
3
£
B
a

per cent of persons exposed in any

e

w
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department. It seems
everywhere, that some
not affected however long

or high the concentration. These

facts suggest diferences

bility. As to what deficiencies in
defense or possible reinforcements of
the attack exist in thoss in whom
asbestosis occurs, other than the

recognized difference in

Anarymia or Errecr oo DunaTioN OF Exrosvas v Yiaiovs Daranrumners
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to be true
workers are
the exposure

wmmadntaob-cnmbehumof;v*
respiration in response to the changing - *~. &
veatilatory dmdnidedphyu--w
cal exercise. Dyspnes .hete mwa‘ , 5
that the persons replied “yes” when . % .
ssked, “Do you have anyshortm- AT -
of breath under ordmnry drcume
stances?” This “yes!’ is undesstood . °
as meaning that these persons when = =
the compe- engaged in usual activities wers with ’
TABLE 3

in suscepti-

3l | beaf4fa] [ ki el
113131 }i FEHEHHTHEETSHERE
H [ gl 3
e’aii:é’z séﬁ’ilizé’s é:’& HHHEE
Preparatioa. . P J1 1 3
Casding. ....... 1 2 31 LB R R 141 13
Mule spinning.| §| 3 1 4 5
Spooling. ... . . s |1 i~ | 1
Twistizg. ...... i1 A1 iy [t 2
Wiading....... 1 1 . 1
Ring spinning.| 11 H B 1 1 yi1 1
Weaving.......| 101 5| 41 ]1 s | 1 5
Maintenance. .. s 41 _53111 EERER 1 3
Total... .7170'1 zm]zz 00| el riofd ddddiim

in different individuals, no conjecture

is ventured.

Asofaiwon,dmmyboaad
to be the characteristic symptom of
asbestosis. The dyspnes here re-
ported does not refer to more fre-
queat, more forceful or embarrassed
operations of the respiratory mecha-
nisms objectively manifest. No tests asbestosis, Six of the 33 ssbestotics:

% g jé: &‘.)0--"-’ l" ""‘ _/' -.-1-«' <‘“""\
%*ﬁb‘*w*iﬂ mfw ﬁf’ *“:}"‘ ‘%% S ""‘ﬁ%“‘ﬁ-’»
34 é!—‘-‘% -”-E”K‘. E:i-.. i .:: ‘5‘ '. e g h

By, X

among persons with luogs roentgeno-
logically snd by physical examiration

occurring in 8.1 per cent.
The experience was more than twice
a8 frequeat among those with definite
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(S 1 per ernt), statest that they had
e shoetness of beenthi: thees of the
9% s berate eases aed theee of the 8
. But the must ad-

o advanesd,

\

wry

agneese b eames showedd no speinl peepira-
Jitore Jurng examination  ud

EXPOSURE TO ASBESTOS DUST

of

definite  asbextonis,

T . AT 4y

Sy by = i, R,
L e Tl L e R AN R e

the twenty-iour with
showei cantliovaseulur pathology in
the films and also had high blead
presure, hut none- of the five had
Pr.
MeCann reminds us: “Ilespiration is

- -
a

oy gdly
b

2233

dyspnea

William 8.

Fig. l.=\linisrate aubentonin, Heavy p;emral mupericn exaggerate the appesrance

e esmnomis anedl pope deelseed laek
vioor Caeired ability to eapre on at
Among tiwe thirry-theee

e e

U theomte tgnlee 43 voaes of
19 eeni, as i Hhese over
g 121 puer et ),

dyvspuen

of henais.

Wi fwite as  oxyEon
want”

Five

Devereasad chest expansion may be

not a funetion of the lungs alone hut
of the heart, blood and tissue ability
to abeort: oxvgen, and aico to undergo
want such as the trained
teley o} athictes withetand oxygen
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saiel ter hiee the eaedina] sign of axbesto

ais, Among Vhe normal lung groap,

36 per cont hnd an expapsion under 2
inelus, $4 per rent above 2 inches,
In the group with definite astxstosiy,
69.6 per cent, had 2 chest expansion of
lmes than 2 inches, 30.4 per cont, It
an oxpupssion above 2 inehew,  The
peoportion of thowe with the lower
degron of expansion  wis inereased
about 24 por cent aong the axines
totiew,  (liest espsion depends not
only on lung distensdbifity by on the
mobility of the hony and sofl lisaies

“of the tlwwenete cage and of the dine

phegm. 1) ix often asiimishing how
traiingg aned practive ean mpidly in-
ereas clwst egpernsion, The  fadis
virkaad Jenrns s eserise folly anatomie
capavities which wene pament peior 1o
thee Prainieng,

From  the {omgoing  findings it
appears it the asompion that o
st of aar want el estrieted chest
eapetission 3re e (ooa exisiing e
besstotie nvolvement  of  the hings
rownttgetdogically nanitest. shonld not
e smtendes ame hastiiy,

Studving the compatibility of s
tnastemin with length o life and work
i s te b paeed that: One employee
with advaneed astwsgosis above the
e of 33 who Lad worked ig dust
moer than 1 verrs was sgifl able o
work,  tme suplover, 3 veses ohl,
wath advaimiead asbesiosis who o fad
worked it dust more sl 1 vears
was still abbe (0 work,  Phaswe cme
plovers with juumiernfe ashestosis g
abewes e e of B wite ad workesd
s et cnene chne Wy aes were il

atde o el e ke green of 3

Lsbrabott s o e e of 44 three
wironnmdesate asheatues gl two
worr syl Seiestaes oo e
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pluined of shortness of breath. Of
the cleven with moderate asbestosis
and the three with advaneed asbestosis
who had worked more than 10 years;
one, {7.1 per cent), complained of
shortness of breath; these  fourteen
inen had chest expansions which com-
pured favorably with the normal lung
group. Sixty-six and two-thirds per
cent of these 14 asbestoties had a
chest  cxpansion under
wherean 36 per cent of the pormal
lnung group had the same limits.-
But 78.9 per cent of those with definite
asbestonin who had worked in dust
nnder 10 yoars had chest expansion
under 2 inches and 28.3 per cent
complained of siortness of breath,
The older person~, whether with mod-
ermte o more advanced asbestosis,
appear better adjusted to the disease,
The average exposure for the entire
group with ashestosis was 10.2 yearw,
for thowe with moderate asbestosis’
10.3 years, and for those with ad-
vaneed asbesteosis, paradoxically, 10.0
vears, If the entire group with as
bestanis i3 divided into those helow
and thoee above 40 rears of age, the
exposre of those with  moderate
aslwstonis bejow 40 years of age was
9.5 rears and above 40 years of age,
12.4 vears,  For thoee with advanced
asbestais the corresponding averages
weee 9 aned 11 venrs respectively.
Advanceed ashwstosis may exist in
Iate age-pericds with working abiliey
ot it bolow the level of von-
tinaed coaplorability in the depart-
went where rlie Jdisease wae incurred.
No very mpid developmient of the
disets was nored. Omiy 2

I

eevurred witers the exposure L teen -

wee thatt 3 vears, s 2 rule Joer
MR Vears of eXPOsure was reuiieald
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to -uuse the diseuse, No congloms
reate of massive lesiotis such ax oceur
in ~silicosis where infection is xuperime~
pomed were found in thexe usbestosis
cases.  The progrowsion of the disease
in this group was very slow.

;. . The evidence presented as to the
WP - elect of ssbestosis upon tuberculosis
Tigg 2 this survey is scmewhat limited.
L2 S :::::1 tubereulous infltrution was
*‘é o noterd in the films of 17 empioyees;
L e &‘mmmomccﬁdumofmbem-

losin soert it these tilms. it ean b
asetimett that wost of these infiltme
tions formed in the Lue “teon age or
before 25 yrars of age, then exposures
to ashestos dust varving troaes 3 to 3
years had produeed no evidensess ot

Fig. 2.~Advanced ashestosis, mphasized 2t left buve. Upperiung fields
COPhyvematous.

activation to be scen in the filow.
Four of thee apiral tuberculous in-
Sitrations were found in aslwwcotics,
two with moderate and two with more
advanced procewes. Jix levivas with
clinicsl significance were vhwerved: 2
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minimal and § moderately advaneed
(American  Sanatorium Associntion
Classificstion).  One mademtely ade
vaneed lesion was found in 3 man 2¢
years old who had been exposed to
asboxtos dust in the winding depact-

¥16. 3.—lLataral position.

menot for i senes. The lesion appeared
o il unstable: there was, howe
ovee, no ovidenee of aceompanying
ashostonix.  The isease in this msls
eeately advaneasi enwe was elinieally
manilest, though the cmplovve e

garded himeelf os in good healthyi.
One of the moderately advanced le-

sions was found in an cinployee 37 :.

years uf age who bad worked in the

winding depactment for 9 years and-.
showed no cvidence of ashestosis. A °

(Same caxe az Fig. )

third employee with a moderately ad-
vanced cuberrulous jesion had worked
in the twisting department for 10
yearr but had no asbestosis. The
fourth, an employce 37 years of age
who had worked in the weaving de-
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partment had moderate asbestosis.
The tubercuicus lesion in this case
could satisfy rigid criteria of a healed
lesion, Three of thess lesions were
active snd were sceompanied by clinie
cal manifestations. The ope lesion
. and the employes apparently was in
good health, One of the two minimal
- lesions was in & man 24 years of age
" who had worked 15 months in the
R* did a0t show asbestosis; one in a man

RIS

EXPOSURE TO ASBESTOS DUST

The flms were studied to discover
any sccentuating effect of a focus of
tuberculosis on the surrounding as-
bestosis. No convincing evidence of
such an effect was seen. Tuberculosis
and asbestosis were coincident in
only 5 employees. The average dura-
tion of exposure for the five was 10.4
years and for the entire group with
asbestosis 10.2 years. No accelerating
effect of tuberculosis on ssbestosia
could be inferred.

Twenty-four fims showed abnore
malities of the heart and aortic shad-
ows (Tabie 4) and eleven of the

-~y TABLE 4
N Gaovr or % Exrrorass wrtx ASNORMALITIRS OF TR HrasT on AoRTic SmapOw
:: g - o
) 3 o | 3~ ymee | U4 yeass | 3540 yeam
7 9 s 3
1 2 1 i
8 3 4 3
> 510 10-18 15-20
3 9 9
3 3
M—fmtbmﬂiﬁsmfmd

in the 45 negro empioyees. A Waseer-
man test was not allowed. Ten of
these negroes were under 45 years of

hypertension. Five of the group with
cardiovaacuiar abnormalities bad def-
inite asbestosis, thres of thess were
negroes under 35 yesrs of age (Table

8).

Waring and Black in an admirable
paper discuss, “The Syndrome of Ob-
sruction in the Lemser Circulation”
(Adm. J. Mod. Sci., May, 1934) and
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give a8 its clinical features, cyanosis,
dyspnea, polycythemis, and right ven-
trieular preponderance.

 The biood was not examined in the
cases here described and no electro-
cardiograma wers mads., Cyanosia
and dywpnes were not obeerved in any

be excessive.
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gravity of the pictare. The most thas )
could be dons was to note the effect V.
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1. In addition $o duration of expo-
sure and coucentration of effective
dust, it appears that individual re-
spouse to the inhslation of asbestos
dust is an important factor in the
production of asbestosis,

2. Asbestosis i3 infrequently found
before 5 years of exposure to industrial
concentrations of asbestos dust. In
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To maks a scientifis appraissl. of ™ /%53
the effect on the employsas.in this
plant of exposure to asbestos duss,, T
it is necemary to know how many .
smployess during the 15 to 20 yecrs ,",.:1
covered in the study have died or quit ¥
and how many of these had ssbestocis. .. 3
This knowiedge is not available, Cer--" = =
tainly it might add greatly o the
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