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PREFACE.

In continuation of previous investigations into the dust hazard of
certain trades,' the present investigation was originally undertaken
in behalf of a committee appointed by the National Tuberculosis
Assoeiation, and while the writer was chairman two preliminary
reports were published during 1918 and 1919. It was found imprac-
ticable, however, on the part of the writer to continue his work as
chairman of the committee and the investigation was therefore
brought to & conclusion entirely on his own responsibility, the strictly
medical and radiological work of the inquiry having been assumed
by Dr. Edward R. Baldwin, whose report, dated June 11, 1921, is
published in Appendix G. This report did not come to my attention
until after my own investigations had been completed and on account
of its brevity much of the material required for a conclusive opinion
is for the time being not available.?

It is to be hoped that sometime in the future the National Tubercu-
losis Assoeiation will publish in full detail the results of this investi-
gation, which represents 427 physical and X-ray examinations of
stone workers in the Barre district. Of particular interest is the
statement that ‘“expensive silicosis might exist with little or no
impairment of health and no manifest pﬁj}fsical signs,” a conclusion
suggestive of the great practical value of periodical X-ray examina-
tions as a means of disclosing the earliest possible indications of
lung damage. _ :

My own investigations would have been quite impossible but for
the whole-hearted cooperation of the Granite Cutters’ International
Asszociation of America and the correlated experience data obtained

1Rulletins Nos. 79, 82, and 231 of the U. 8, Burean of Labor Statistics, Washington, I, C., 1908=1518,

2 Binee this report was completed the Barre branch of the Granite Cotters' International _-t.sswimir_m
has made anagreement with the Presbrey-Leland Co. of Barre, Vi., to go into effect Apr. 1, 1922, and con-
tinne in foree aniil Apr. 1, 1925,

Artiele V1 of this agreement provides as follows:

Srcmion 1. All dust-creating machines must be adeqguatel ¥ equipped with dost-removing deviees when
proven practical, the practicability ofsach deviees to be passed upon in accordance with provisions laid
down in Article XX of this agrecmoent [ providing for an adjustment committes)],

BEc, 2. Within one month from the signing ofthis agreement a body of six members, to be known as
the ‘“health commiitee,” shall be ereated. Of the committes three members shall be appointed by the
employer and three by the local branch G. C. I. A. Itshall bathe duhy of this commities to investigate,
to assist in the develepment, the perfecting, and the introdoction of dost-removing devices; to consider
insurance against sickness and improve in every possible way general working condilions.

BEC, 3. I'unds for the development and experimental work ofthis committee shall be provided in the
following manner: One-haliofl per cent to be deducted weekly from the wapge ofeach member of the local
branch G. C. I. A. The employer to set aside each week an amount equal to the tolal sum derived from
the above spurce, This fund shall ba placed in the hands ofa treasurer elected by a majority of the health
comumdttes,  Should the funds thus provided be cither inadequate or more than sufficient for the desired
purpose, any necessary modification may be made by mutualagreement.

8Ec, 4. The health committes shall make a written progress and financial report on or abont Apr. 1
and Oct. 1 ofeach gm to the employer and thel oral branch G, C. I. A,

SEC. 5, Should the members of the health commitiee be unable Lo ||J|%n:'-43ui any subject in controversy
shall e submitted tothe adjustment committee in accordance with Article XX of this agreement.,

This provision iz in entire aceordance with the results ofthe present investigation suggesting similar
action on the part ofother firms or employers desirous ofavolding labor conflicts as the results of prevent-
able conditions affecting the health hazard in particular industries or occupations, The agreement is
likewise applicable to other dusty wades subject to an excessive sickness or mortality rate,

I



v PREFACE.

through the courtesy and liberality of the Journeymen Stone Cutters’
Association and the Glass Bottle Blowers’ Association. The field
investigations were made by an experienced sanitary engineer,
thoroughly familiar with oceupational disease problems, and I am
also obliged to Mr. Sylvester Schattschneider for the results of his
corresponding investigations in the limestone districts of Indiana.
Every possible opportunity for investigation was extended to me by
the manufacturers of the Barre and Bedford districts, who readily
granted permission for a complete inspection of their plants, at the
same time giving much valuable advice in the furtherance of the
inquiry. I am especially indebted to the United States Bureau of
Mines, and particularly to Mr. E. A. Holbrook, assistant director,
and to Mr. A. C. Fieldner, supervising chemist at the Pittsburgh
Experimental Station, for their invaluable cooperation in technical
matters largely outside of the plan and scope of my own investiga-
tions. Preliminary results of the work of the Bureau of Mines are
included under Appendix E. It is not claimed for the present in-
vestigation that it has been exhaustive or final upon many important
matters, which will require further consideration. But it may be
questioned whether any corresponding industry has ever before been
subjected to an equally extcnrﬂ:d inquiry, not only into the medical
but also into the correlated social and economic facts affecting the
welfare of the employees concerned. The results are certainly
extremely suggestive of the direction in which it will be necessary to
initiate radical reforms if a material reduction in mortality and a
consequential improvement in health and longevity are to be brought
about through the combined action of the employer, the employee,
and the State.
FrepeErick L. HoFFMAN.

Bast Oraxce, N. J., April 17, 1922.
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= pUST PHTHISIS IN THE GRANITE-STONE INDUSTRY.

(4) Granite workers, considered by specific occupations, show wide
variations in tuberculosis {requency, the excess in the death rate
being most marked among the men employed in granite-stone cut-
ting, it being especially severe among the men employed in the use
of pneumatic tools. Certain occupations, such as polishing, tool
sharpening, bed setting, etc., do not show a marked excess, if any,
in the mortality from pulmonary tuberculosis, clearly indicating that
the risk is practically proportionate to dust exposure.

(5) Compared with the normal death rate of adult males of the
State of Vermont, or of New England, the mortality from pulmonary
tuberculosis among granite-stone workers has increased enormously
during the last two years, as contrasted with a diminishing mortality
in the population at large. Against a decrease in the pulmonary tu-
berculosis death rate of adult males of the State of Massachusetts
from 288.5 per 100,000 exposed to risk during 1895-1899 to 203.2
during 1915-1918 there had been an increase in the corresponding
death rate of granite cutters of the New England States from 432.0
per 100,000 during 1895-1899 to 1056.7 during 1915-1918.! The
only other ocecupation for which information is available for the cor-
responding period of time is that of glass-bottle blowers, among whom
the mortalit v from pulmonary tuberculosis diminished from 418.6 per
100,000 to 265.9. These statistics for the New England States are
confirmed by similar data for every other stonecutting center of the
United States, proving with absolute certainty that in every section
of the country the tuberculosis mortality of this group of industrial
workers is increasing, in contrast to a locally diminishing death rate
from this most fatal of all diseases.

The same conclusion applies to nontuberculous respiratory dis-
eases, for it is shown that the mortality from bronchitis, pneumonia,
and asthma is also on the increase among granite cutfers, in eontrast
to a diminishing rate of frequency among adult males of the general
population.

Vhile normally the rate of tuberculosis frequency diminishes with
increasing adult age, the contrary is shown to be the fact as to granite
cutters, a.mm‘uf whom the death rate from pulmonary tuberculosis
at ages 60 and over reaches truly appalling proportions, so much so
that the statistical evidence would seem incredible if it were not
supported by the additional and equally suggestive data for non-
tuberculous respiratory diseases.

(6) The investigation brings out clearly the supremely important
fact that the incidence of the disease is practically proportionate to
the length of the trade life. In other words, the egﬂct of dust inhala-
tion is one of growing seriousness, according to the rate of dust aceu-
mulation in the lungs. It is shown that normally a maximum effect
18 produced by the twenty-first year of trade life, and that therefore
stone centers with a comparatively new or largely shifting popula-
tion will fail to disclose the seriousness of the situation, which is
readily observed in the stone centers with a fixed and long-settled
[!Iljillliltlllﬂ,

Ihese conclusions are in conformity to the observations made in
South Africa and Australia, clearly indicating that the cause of the
excessive liability to pulmonary tuberculosis is the inhalation of

1 Exclusive of last three months of 1918,
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granite dust in a comminuted form of practically ultramicroscopical
particles.

(7) Unfortunately, no autopsy material i3 as yet available in
this country to determine the dust content of the silicotic lung.
In no direction can modern experimental medicine render more
useful assistance than in this. The commendable work of the South
African Institute for Medical Research may be referred to as an
example which should be followed in this country.

(8) The nature of the dust inhaled also requires much more ex-
tended seientific consideration. TFor the present purpose, however,
it is sufficient to state that the average silicotic content of granite is
72.96 per cent; of sandstone, 85.42 per cent; and of limestone, 1.22
per cent.

The evidence is absolutely conclusive that the dust hazard depends
primarily upon the silicotic content of the dust inhaled. The evi-
dence is also conclusive that workers exposed to marble or limestone
dust suffer a decidedly lesser liability to pulmonary tuberculosis than
those exposed to granite or sandstone dust, with a high silicotic content.

It is regrettable that for the time being no trustworthy data as to
the death rate of marble workers from pulmonary tuberculosis should
be available, but it may be said from such investigations as
have been made that as to mortality from this cause, the marble
industry of the State of Vermont is in marked contrast to the granite
industry earried on under much the same conditions except for the
nature of the dust. But original material has been colleeted for the
limestone industry, as represented in southern Indiana, on the basis
of which it is possible to state that for the period 1915-1918, in con-
trast to a death rate from pulmonary t-ullj.mrculnsis of 1,044.3 per
100,000 exposed to risk for granite cutters and 1,029.9 for sandstone
cutters, the mortality of limestone cutters was only 4255 and of
elass-bottle blowers, also exposed more or less to a dust hazard,
265.9 per 100,000. Recalling that the normal pulmonary tuber-
culosis mortality of adult males in Massachusetts is only 203.2 per
100,000, it is shown that the present death rate from pulmonary
tpber{:uitﬁsis among granite cutters is five times the normal expe-
rience in the {J]c-pulatmn at large, and probably six times what it should
be on the basis of strictly noninjurious occupations earried on
largely under hygienic conditions ﬂ,mji in the open air,

he dust prﬂbﬁem, in its mechanical as well as pathogenic aspects,
and in its particular application to the granite-stone industry, has
never received the requisite technical consideration, the uregency of
which is clearly indicated by the preceding conclusions. It is
encouraging, however, to be abﬂa to say that as a result of the present
investigation the United States Bureau of Mines has initiated a
study of the dust problem, the findings of which will be forthcoming
in due course of time and will no doubt throw much valuable light
upon aspects now more or less obscure.

Nor has the subject received the requisite consideration from the
medical point of view, for there are allmnda,nt reasons for believing
that the disease certified as pulmonary tuberculosis among granite
workers is often not a true form of tuberculosis, but, strictly speaking,
a silicosis or pneumonoconiosis, or, in other words, dust phthisis of
nontubercular origin, though possibly in its terminal stage compli-
cated by a superinduced tuberculosis. If this conclusion is correct,
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the medical profession has been derelict in not recognizing important
differences in the symptomatology of the disease, which, as judged
by the available evidence, must present material variations from the
normal course of the disease as manifest in those who suffer from
pulmonary tuberculosis not complicated by dust phthisis.

To much the same effect is the further conclusion that methods of
prevention applicable to a true form of tuberculosis will be largely
inapplicable to a disease chiefly nontubercular in its origin and
frequently nontubercular in its termination. In other words, the
so-called campaign against tuberculosis rests upon the theory of the
disease being infectious, and therefore transmissible from one person
to another. If, however, the disease as it occurs with such excessive
frequency among granite-stone cutters is largely nontubercular or
nonbacillary in its origin and progress, it is self-evident that it can
not be infectious, and §G[‘$ not, therefore, constitute a serious menace
to the adult population.

If the disease is nontuberculous, it must also be self-evident that a
different form of treatment may be required in many cases and that
the treatment usually followed in pulmonary tuberculosis may prove
of no value. The South African investigations, briefly referred to,
clearly indicate that differences in treatment are called for on a
better understanding of the true nature of the ailment when affecting
men employed in the granite-stone industry. If these conclusions
should be sustained by subsequent investigations, it is clear that no
progress toward a maferial reduction in the death rate is likely to be
made until the present apathy on the part of the medical profession
gives way to a clearer realization of the problems and difficulties
that are involved in the present case.

(9) One important aid in diagnosis often overlooked is the practical
usefulness of radiological examinations of the chest. 1t 1s hoped that
the emphasis given to the urgency of such investigations may yield
satisfactory results in the future, For the present purpose 1t may
be sufficient to say that radiological examinations have been of the
utmost value in determining the progress of dust infiltration through-
out the lungs and in clearly ingicaling the extent of stone consoli-
dation to the point of fatality.

If the so-called pulmonary tuberculosis among granite-stone
cutters is not a true tuberculosis and therefore not infectious, some
evidence should be fortheoming from the family records of deceased
stone workers to substantiate this point of view. Asa matter of fact,
the results of the present investigation emphatically support this con-
clusion and prove that relatives dying from tuberculosis, either
prior or subsequent to the deaths of granite cutters dying from
tuberculosis, have been relatively few among the wives and daughters,
while relatively very common among fathers, sons, and brothers,
much less exposed to personal contact, but in all probability also
employed in the granite-stone industry.

10) The present investigation includes the question of previous
occupation and many related aspects which do not admit of a brief
generalization, 1t may be said, however, that there is nothing to in-
dicate otherwise than that the men, industrially considered, are of a
superior social and economic status, which Ehﬂuf::l be more than a nor-
mal safeguard against an excessive liability to dust phthisis. The
wages in the granite industry are relatively high, the hours of
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work are below rather than above the normal, but at the same time,
it should be pointed out, in the northern section of the country durin
the winter months, indoor employment being the rule, the dust hazﬂ-rﬁ
is enormously inereased in severity. While much has been done with
regard to dust reduction, there are reasons for believing that the most
dangerous form of dust is not successfully removed, if’ at all, by the
devices fgeneraﬂy in use. Shop conditions vary widely, but give evi-
dence of superficial industrial inspection on the part of the State and a
lack of appreciation of the menace of the dust as a health-injurious
element of the industry. A further fact which bears directly upon the
question 18 the comparative rarity of vacations of suflicient length,
which, habitually followed, would unquestionably increase disease re-
sistance. The qluu.»at.iun, in fact, may well be raised whether it would
not be compatible with the best interests of all concerned to prohibit
indoor stone eutting by pneumatie tools entirely unless an effective
dust removing device can be introduced which will do away with the
dust hazard now common to practically all the shops in which indoor
work during the winter is a necessity. In the southern States, where
most of the work is done out of doors, the death rate from pulmonary
tuberculosis among granite cutters during the period 1912-1918 was
only 441.1 per 100,000 of population, against 962.3 for the New lng-
land States. This difference may safely be attributed in a large
measure to the fact that indoor employments are much less common
in the South than in the North,
(11) In the aggregate, the evidence clearly supports the conclusion
that the granite-stone industry, perhaps more than any other dusty
_trade, demands the utmost, and thoroughly qualified, eonsideration
on the part of the State, the medical profession, and the labor organi-
zations directly concerned. At the present time the death rate among
granife workers is practically the highest known for any occupation
of record, and the increase in the death rate from year to year is la-
mentable evidence of inefficiency on the part of health-promoting
agencies to bring about reduction and control. The problem concerns
not only the wage earners, who directly pay a frichtful toll in needless
deaths and prolonged chronic disease, "El)ut. the burden also falls, and
possibl wi{aE crushing weight, upon the industry, which is deprived
of skilled workers, indispensable to the trade, and of apprentices, no
longer attracted to an occupation recognized even among those not
familiar with the statistical facts as one of the most deadly on record.
The present inquiry should prove of particular value as an indica-
tion of new methods by which the facts of industrial health can be
determined with practical certainty and at minimum expense.
The investigation emphasizes the futility of broad generalizations,
in which essential matters of detail are disregarded. There is a
vast amount of superficial observation and advice on the dust prob-
lem in industry which serves no practical purpose whatever. There
are unquestionably important conclusions, even some which have
been given utterance by high authority, which are no longer in exact
conformity to the facts. The general prevailing theory on the
subject has been well stated by Prof. Edgar L. Collis in a recent
work on The Industrial Clinie (p. 80), as follows: “ Long-continued
inhalation of dust favors disesses of the lungs, especially bronchitis
and emphysema, interstitial pneumonia, and fibroid phthisis, the
disease varying with the nature of the dust. The character of the
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articles composing dust is of special importance. The most injurious
I;infls are insoluble and inorganie dusts, which become impacted
in the walls of the bronchioles or air cells of the lungs, are not easily
expectorated, and set up irritation and chronic inflummation of the
tissues around. The soluble and organic particles are much less
injurious. For example, the relative innocuity of coal dust in
causing lung disease is marked in comparison with the lung mischief

revalent amongst cutlers, file makers, needle, pin, and tool makers.”

"ot even these simple facts are far from being recognized as re ards
their true etiological significance in the tuberculosis policy of State
industry.

NONRECOGNITION OF THE NATURE OF PROBLEM.

In a program report of a committee on tuberculosis policy, pre-
sented to the Conference of State and Provincial Boards of Health
at Atlantic City, N. J., on June 6, 1919, there is not a single reference
to the dust problem in 16 specific recommendations bearing chiefly
upon treatment and public control after a reportable stage of the
disease has been reached. In this program, as in =0 many other
notable efforts the sanatorium treatment of the disease is over-
emphasized as a public question, when prior consideration should be

iven to preventive measures giving promise of practical results.

he policy of the State should be not to begin with the first recogni-
tion of developed disease in the patient, but to recognize pretuber-
culous possibilities or predisposing conditions, the effective control
of which alone can justify the hope of far-reaching resuits. Refer-
ence may here be made to an interesting recognition of the foregoing
point of view in a discussion on “ How tuberculosis schemes fail, an
why,” by Dr. Stephen J. Maher, of New Haven, Conn., in the Medical
Record of December 11, 1920. This author summarizes his views
as follows:

%Jﬂ]l The overemphasis given to the value of the activities of the nonmedical anti-
tuberculosis workers.

(h) The disinclination of most physicians to join heartily in a medical campaign
dominated by nonmedical functionaries.

(¢) The disinclination or inability of these nonmedical officials to indorse or utilize
medical research.

(d) The obtuseness of even the medical officers of the tuberculosis campaigns to
the importance of the following facts:

(1) Aside from its specific toxic power, the most important character of the tubercle
bacillus is its waxy. resistant capsule.

(2) Berological tests prove that there isa family relationship between the tubercle
bacilli and all bacilli ll]mt possess these waxy capsules.

(3) Many ordinary nonacid-fast bacteria, when subjected to an unfavorable envi-
ronment, develop waxy capsules.and thus become demonstrably family relations of
the tubercle bacillus.

Much more than all this is involved in the failure of the so-called
campaien against tuberculosis to develop a thoroughly effective plan
giving the assurance of measurable results within a reasonable period
of time. Until the industrial aspects of the disease, and particularly
the dust question, are more clearly realized, there is little hope of a
reduction of tuberculosis frequency amon industrial workers, whose
economic value to the nation entitles them to first consideration.
One recent writer, whose work is widely used as a text-book, has

iven utterance to the belief that “the higher incidence of tubercu~
osis among those exposed to inorganic dust is due to the fact that



INTRODUCTION AND SUMMARY, 7

dust acts as a convenient carrier of tubercle baccilli. TIn other words,
it is not the preliminary injury which the dust is responsible for that
predisposes the individual to tuberculosis, but the readiness with
which tubercle bacilli may be carried into the respiratory tract by a
dust-laden atmosphere.” As said in an editorial in the Lancet of
November 15, 1919 (p. 888): “This theory does not account * * *
for the tuberculous death rate of granite dressers, who are greatly
exposed to dust, working, as many of them do, in elosed sheds and
using pneumatic tools, being lower than that of sandstone masons,
who, working with hammer and chisels in open lean-to-sheds, are
less exposed to dust; but sandstone is nearly pure silica, while granite
only contains 30 per cent. [In the United States this is 73 per cent.]
Tuberculosis impran ted on silicosis has clinical manifestations and an
underlying pathology which clearly distinguishes it from tubercu-
losis (possibly dust-borne in origin) not associated with silicotic
fibrosis.” Both the author and the critic fall lamentably short of
the requisite thoroughness in discussions of this kind. If the present
investigation proves anything of value, it clearly indicates that the
so-called pulmonary tuberculosis in the granite-cutting industry is
not a true form of tuberculosis in the large majority of cases, but in
its origin and development a true silicosis, which may or may not
be complicated by superinduced bacillary infection. To allege that
such a disease is contracted by infected dust particles is to display
complete ignorance of the true mechanical and pathological questions
invn&vcd. It is equally erroneous to assume that granite dust con-
tains only 30 per cent of silica, for there is not a granite dust in this
cﬂuntr{' of which samples have been available for the present pur-
pose which does not contain from 70 per cent to 90 per cent of this
most injurious element. Unfortunately, dust samples of the Aber-
deen quarries which had been expected had not been received in'
time for consideration in this report.? }
In continuation of the foregoing extract from the Lancet it is said:
“We are surprised to find a clinician of Dr. Landis’s standing not
accentuating more clearly these two clinical types of pulmonary
tuberculosis, especially when referring to the occurrence of phthisis
among textile operatives, tobaceco-factory workers, and garment
makers.” In the case referred to fulmunury tuberculosis from the
type of dust invelved is primarily a nontuberculous interstitial
neumonia, or a true silicosis, without bacillary infection, essentially
ifferent both as to diagnosis and prognosis from pulmonary tuber-
culosis in the accepted form. According to the Lancet it is regret-
table that the statentent should have been made that “the sharper
and more angular the dust particles the greater will be the amount of
mechanical injury, and hence the greater the inflammatory reaction.”
“Assuredly,” it 1s said, “minute particles, mostly below 1 micron
in diameter, moving slowly in the moist interior of an alveolus, can
have no power to cause mechanical injury; were the matter in doubt
the comparative absence of fibrosis in those exposed to the inhalation
of fine emery and glass dusts, hard, angular, and spicular as they are,
would lay it at rest. Siliea dust is dangerous, not on aceount of its
hardness and shape, but of its chemical composition.” Much of this,

2 Bince this was written a preliminary report on_Aberdeen granite dust samples, furnished by Dr.
Matthew Hay, has been made by the United States Bureau of Mines (see pp. 147-1497.
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it may be respectfully submitted, borders on blind conjecture. The
cause of industrial disease prevention is not advanced by guesswork
theorizing, even though the authors are otherwise recognized authori-
ties in their profession.

RESULTS OF INYESTIGATION OF I;I%WGEES’ PHTHISIS BUREAU OF SOUTH
: A =

It may not be out of place to quote in this connection from an
article in the British Medical Journal of January 1, 1921, review
the annual report of the Miners’ Phthisis Medical Bureau of Sout
Afriea for 1919, based upon 32,000 statutory clinical examinations
and investigations, the following statement:

The prevalence of pulmonary tuberculosis, whether *‘ pure” or complicated by sili-
cosis, as revealed at the periodical examinations of 15,000 miners of European descent,
was at the rate of 1,141 per 100,000, as compared with 1,267 and 909 for the two pre-
ceding years, respectively. The prevalence rate of silicosis, whether in 1ts pure form
or complicated by tuberculosis, was 5,532 per 100,000, as compared with 5,602 and
5,595 for the two previous vears. As ascertained at the periodical examinations, the
attack rate of tuberculosis not complicated by silicosis was 2556 per 100,000, as com-
pared with 259 for the preceding year.

RECOMMENDATIONS OF BRITISH MEDICAL RESEARCH COMMITTEE.

These observations sugeest the urgent need of a much more quali-
fied study of the subject than has thus far been made. The interest
at stake is the health and well-being of an important section of our
industrial population, which has a right to insist that phrases and
platitudes give way to facts and trustworthy conclusions. A brief
reference may therefore be mdde to what is probably the most prom-
ising line of research being carried on at the present time. The
Medical Research Committee of the Privy Council of Great Britain
during the last two years has published two volumes on The Science
of Ventilation and Open-Air Treatment, which are indicative of
strictly scientific methods and which may safely be relied upon as
ultimately rendering assistance in the furtherance of the objective
indicated. The second volume includes a discussion of the dust
problem, in which, among other matters, mention is made of the
work of Winslow and Browne and the important statistical conclu-
sions of Brownlee. There is also included a table, cnm]i)i]ed by
Collis, with reference to Aberdeen granite cutters, showing “ the far
greater incidence of deaths from respiratory diseases in shut-u
granite-eutters’ shops than in open-air sections of the works.” While
the conclusions advaneed are for the time tentative, the methods of
the medical research committee are suggestive of the direction to be
followed to advantage in similar investigations in this country. The
foregoing snggestis also a brief reference to a publication on Ventilation
of IMactories and Workshops, issued by the Home Office, London
1920, containing a brief outline of standards of ventilation, localized
air circulation and ventilation tests, useful in the practical considera-
tion of the problem as met with in the granite industry in this eountry.

INVESTIGATIONS OF YALE MEDICAL SCHOOL.

_ In conclusion, attention may 1'01}&1'1{ be directed to investigations
in this country which will bear favorable comparison to what is being
done abroad. Foremost among those who are to-day actively
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rosecuting technieal studies of the dust problem are Prof. C. E. A,
%’inslnw and Mr. Leonard Greenburg, of the Yale School of Medicine.
Particularly suggestive is a recent contribution on ““ Industrial tuber-
culosis n-ndy control of the factory dust problem,” in the Journal of
Industrial Hygiene for February, 1921. These two authors jointly
with Mr. E, %I Reeves, scientific assistant, of the United States
Public Health Service, have issued a report on The Efficiency of Cer-
taim Devices Used for the Protection of Sand Blasters against the
Dust Hazard, published in the Public Health Reports of March 5, 1920,
Prof. Winslow, also with the assistance of Mr. Leonard Greenburg
and Mr. David Greenburg, scientific assistant to the United States
Public Health Service, published a paper on The Dust Hazard in the
Abrasive Industry, with particular reference to the inecidence of
tuberculosis among workers exposed to mineral and metallic dusts.

INVESTIGATIONS OF UNITED STATES PUBLIC HEALTH SERVICE.

The subject is also covered in a report by Dr. Paul M. Holmes,

assed assistant surgeon, United States Public Health Service, in

ublic Health Reports for January 2, 1920, on the Health Hazards
in the Industries of Niagara Falls. ~ In an earlier report on Standards
for Measuring the Efficiency of Exhaust Systems in Polishing Shops,
Prof. Winslow, jointly with Messrs. Greenburg and H. C. Angermyer,
scientifie assistant, United States Public Health Service, gave con-
sideration to the standards of air dustiness and involved technieal
aspects of dust control, amplified by standards for ventilation appli-
cable to polishing shops. The most recent contribution is a report
on Tubereulosis Among Polishers and Grinders in an Ax Faetory, by
Dr. W. Herbert Drury, contributed to Public Health Reports of
February 4, 1921. In this investigation local mortality data were
utilized, the tuberculosis death rate of polishers and grinders having
been determined for the period 1900-1919 as having been 19 per
1,000, compared with 1.6 for other persons in the mill and 2 for the

neral population of the mill district. It was also asecertained that
the mortality from pulmonary infections other than tuberculosis was
4.3 per 1,000 of population for polishers and grinders, as against 1.7
for other mill employees. The investigation, while too limited in
plan and scope to warrant entirely safe conclusions, nevertheless in
the main supports the corresponding investigation for granite cutters,
emphasizing the importance of loealizing the dust hazard and the
resulting mortality.

UNREALIZED PROMISES OF PREVENTION.

The foregoing investigations are the most encouraging indication
of the gradual accumulation of trustworthy data useful as a basis for
community action along effective preventive lines. The whole-
hearted cooperation of the labor organizations interested in the pres-
ent investigation also foreshadows a broader interest on their part in

reventive measures that will prove productive of results. The day
as gone by when there was justification for phrases and platitudes
such as perhaps were unavoidable at the outset of the campaign
against tuberculosis. Those who rendered assistance in the organiza-
tion of the movement and who have given furtherance to its plans
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and purposes have reason to feel satisfied with the results and
disappointed at the failure to do better. It is just 12 years since Mr.
John A. Kingsbury, in the American Review of Reviews for April,
1010, published an article on “No tuberculosis in New York State in
1920.” The article is illustrated by a picture of a brass band em-
ployed to rally audiences for the New York State tuberculosis cam-
paign. In a concluding sentence Mr. Kingsbury remarks, with ref-
erence to the method referred to: “These, 1t is admitted, are revival
methods, but they stand the pragmatic test—they work. They not
only get the people out, but they get the people stirred to action.
To every one who attends these meetings the fact is brought home
oignantly that 16,000 lives are sacrificed annually in New York
state to a preventable disease, and that something must be done
about it now.”” The question may properly be raised as to what
actually has been done to reduce materially and effectively the mor-
tality of 16,000 deaths referred to when the estimated mortality
from tuberculosis in New York State during 1920 was placed by
the authorities at 13,000!

IMPORTANCE OF OCCUPATIONAL DISEASE RECOGNITION.

The present discussion is infended to reemphasize the industrial
aspects of disease along lines of prevention which can not possibly
fail. If the dust hazard is the causative factor in the enormous
respiratory disease mortality of granite and other stone workers and
if preventive means are possible by which the dust menace can be
brought under control, it 1s for the State, for the labor organizations,
and for the industries concerned to see to it that what can be done
about it is done without needless delay.

SCOPE OF INQUIRY.

In its final analysis and as a practical question the problem of
pulmonary tuberculosis and of nontuberculous respiratory diseases
in modern industry is primarily one of dust control, or the prevention
of atmospheric pollution as a condition precedent to wholesome
methods of work essential to health and life. In no industry is this
question of greater importance than in the manufacture of stone
products, in which, since the introduection of pneumatic tools for
cutting and carving purposes, the dust problem has attained to the
proportion of a deadly menace to the workers, who are as yet but
vaguely aware of the risk incurred by injudicious dust exposure
during processes frequently admitting of no effective methods of
mechanical control.

The mortality fizures of stone workers have for many vears indi-
cated a general-death rate above the normal for indoor occupations,
particularly from lung diseases generally diagnosed as pulmonary
tuberculosis.  More often, however, the prevailing diseases are of the
nontuberculous or of the fibrotic type best illustrated by the so-called
“miner’s phthisis,” which in a large proportion of cases is nontuber-
culous and as such named variously pneumoconiosis, silicosis, ote.
As yet the investigations into the true nature of the problem of dust
phthisis are far from sufficiently extensive to be rea]f'-' conclusive as
a basis for drastic and practically possible methods of prevention.
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Even more lamentable, however, is the prevailing apathy to the known
facts of a situation which must be looked upon as of the very first
importanece to the worker, whose toil is an indispensable contribution
to the welfare of mankind.

METHOD OF INQUIRY.

For the purpose of determining with at least an approach to scien-
tific accuracy the mortality facts of the stone industry the present
investigation was undertaken, and it has had the hearty cooperation of
official authorities, labor organizations, manufacturers, ete. The in-
vestigation is a continuation of the investigation the results of which
are reported in Bulletin No. 231 of the United States Bureau of
Labor Statistics, on Mortality from Respiratory Diseases in Dusty
Trades, in which the stone industry is given preliminary considera-
tion, including observations on marble, slate, and limestone workers,
Since that investigation includes general observations on dust
phthisis, it would not seem necessary to enlarge upon the underlying
considerations illustrated in a more concrete form in the present
case. After a careful reexamination of the data derived from general
experience in dusty trades the granite industry was selected as prob-
ably the best illustration of the health-injurious consequences of
long-continued inhalation of inorganic, silicious dust. It also seemed
advisable to limit the investigation chiefly to the Barre stone-cutting
industry of the State of Vermont, partly on account of the hearty
cooperation of the State board of health, which provided facilities
ff;r an examination of death certificates extending over a long period
ol vears.

The investigation also had the exceptional advantage of the assist-
ance of the local labor unions, subsequently extended to include the
entire experience of the Granite Cutters’ International Association of
America. In addition, the manufacturers of the district provided the
necessary facilities for shop inspections, interviews with workmen, and
the examination of dust-removing devices in -::-Jmmt-inn at the present
time. Assistance was also rendered by the Commissioner of Indus-
tries of the State of Vermont, the State Commission on Dusty Trades,
and the Vermont Tuberculosis Association, Inc. Through these
agenﬂies and by means of accepted methods of inquiry a large amount
of entirely new statistical and other material was collected and ampli-
fied b tlze industrial mortality experience of the Prudential Insur-
ance Co. of America., This material has been brought together for
the present purpose and is now presented as suggestive of a method
of inquiry giving promise of real i\ practical anc F&r-m&ching results.

he general vital statistics utilized for the present purpose have
all been derived from the official reports of the several States, par-
ticularly: Annual Reports upon the Births, Marriages, Divorees,
and Deaths in the State of Maine; Biennial Reports Relating to the
Registration and Return of Births, Marriages, Divorces, and Deaths
in New Hampshire; Annual Reports of :ﬁa State Board of Health
of the State of Vermont; Annual Reports on the Vital Statistics of
Massachusetts; Annual Reports Relating to the Registry and
Return of Births, Marriages, and Deaths, and of Divorce in the
State of Rhode Island; Registration Reports of the Bureau of Vital

§1928°—22—PBull. 298——2
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Statisties of the State of Connecticut; Mortality Statisties of the
United States Bureau of the Census. Population statisties have all
been derived from the Census Reports of the United States Bureau
of the Census or the Decennial Census Reports of Massachusetts.
Population estimates for intercensal years have been arrived at by
the arithmetical method. The population estimates were com-
pleted before the results of the census of 1920 were available.

OCCUPATIONAL DISEASES OF THE STONE INDUSTRY.

By way of introduction, the general problem may be stated in the
following extract from Kober and Hanson's Diseases of Qecupation
and Voeational Hygiene (p.625). Regarding stonecutiers and marble
workers it is said:

These occupations have from time immemorial been regarded as inimical to health,
and even Ramazzini, in the first boolk on Oceupational Diseases, calls attention to the
fact that the inhalation of the dust incident to hewing, cutting, and polishing of marble
or of stone ﬂmdurms a troublesome cough, and that a goodly number of the operatives
become asthmatic and consumptive. Wea know now that the inhalation of mineral
dust develops sooner or later pneumoconiesis, whick may eventuste in pulmonary
tuberculosis. It is generully held that the liability to diseases of the respiratory pas-
sages is less in the case of paving-stone cutters and slate splitiers and in the sawing,
grinding, polishing, and lathe work, which can be conducted by the wet process,
than in the case of monument or custom work, and particularly in the surfacing, carving,
- and cutting with pneumatic tools. The greatest amount of dust is evolved by thsur-
facing machines which are operated with compressed air. Of the various tools em-
ployed, the bushing hammer creates the finest dust. Unfortunately work with
pueumatie tools can not be done by the wet process, as the pasty material ereated by
a mixture of water and dust clogs up the tools. The work is usually done in larre

sheds or in the yards, but even under such conditions the men are exposed to
clouds of dust. The sawing of granite and marble into slabs, turning in lathes, and the
final polishing ean be conducted by the wet provess; soapstone sawing and cutting for
joints is frequently done dry and is attended with exposure to considerable dust.

IMPORTANCE OF OCCUPATIONAL SEGREGATION.

The foregoing observations econecern stonecutters and marble
workers as a group, but it will be shown by the present investigation
that it 1s of the first importance that each type of stone-dust exposure
should be separately considered, as the inclusicm of dissimilar stone
workers in a group in mortality investigatious is eertain to lead to
erroneous conclusions regarding individual oceupational hazards,
For example, in the article referred to there oecurs the statement
that “in analyzing the statisties of the towns in the State of Vermont,
where most of the granite and marble industry is carried on, the writer
found that Barre, Montpelier, Rutland, Proctor, Dorset, Hardwick,
Bethel, and Ryegate, with a eombined population of 34,889, had a

tuberculosis death rate of 2.2 1,000 of population, again
of 1.3 for the entire State.” P e : yotily sV
Hence for other than the most general purposes the inclusion of
marble workers with those engageg in the eutting and polishing of
granite 1s clearly unscientifie. Unfortunately no comprehensive
mvestigations have as yet been made into the mortality of marble
workers, but from preliminary inquiries it would appear to be an
entirely safe conclusion that the exposure to marble dust is much
less harmful than the continuous inhalation of granite dust. All
mvestigations regarding the health-injurious natore of stone-dust
exposure require then to be considered with reference to the nature
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of the dust inhaled, for wide variations in mortality rates are met
with when the chemieal and mechanical properties of the dust are
taken into account. Iven so careful an observer as the late .J. T.
Arlidge in his treatise on the Hygiene, Diseases, and Mortality of
Oceupations (p. 303) made the error of reasoning from an entirely
inadequate basis of observed experience regarding workers in granite,
stating that:

From special inquiries I have made it would appear that the numerous hands
emploved around Aberdeen in the cutting, dressing, and polishing of granite are seldom
victims of pulmonary lesions attributable to their cccupation. This may be esteemed
an unexpected fact, considering the density of granite and its lithological elements. 4

Frof. Hamilton, of Aberdeen University (in a private letter), seeks an explana-
tion from the igneous character of the rock, which opposes itself to the throwing off
of dust, becanse its particles, unlike those of :atmtiﬁeﬂwks, do not exist in granite
ready formed, but require o ke made by the chizel of the workman. ‘““The dust
in gmnit& working would in all likelihood be coarser than in chiseling stratified rock,
and would be caught in the superior respiratory passages without gaining entrance
tﬂht-he m! vesicles, where alone it seems to make its way into the pulmonary 1ym-

atics.’ i
d But whatever be its explanation, the fact remains, confirmed by several medical
men of large experience in Aberdeen, that, though they suffer somewhat from chronie
bronehitis, the severe lesions indicative of fibrosis and industrial “‘phthisis” are
almost unknown among the masons and polishers in the Aberdeen quarries. '

It will be shown that workers in the Aberdeen distriet sufier most’
seriously from pulmonary tuberculosis and from nontuberculous
respiratory diseases, and while as yet no exaet analysis has been
made of the petrological eharacter of the stone dusts from Aberdeen
as compared with those from Edinburgh or the dust samples collected
in the stone centers of this country there are convincing reasons for
believing that the mortality rate will be found to vary largely in
proportion fo essential differences in the mechanieal and chemical
properties of the dust inhaled (see p. 22 et seq.).

PATHOLOGY OF DUST INHALATION.

In this connection the following observations by iirlid%e (pp.
245, 246 of his treatise) on the pathology and symptomatology of
dust inhalation are of much practical value:

. Bronchitie, asthma, fibroid and tubercular consumption oceupy a foremost place
in the category of canses of British mortality; and without doubt these maladies are
largely attributable to the inhalation of dust, operating per se or in conjunction with
constitutional proclivities and insanitary surroundings. Pathologists tell us of the
presence of bacilli in tubercular disease, and favor the belief that these minute bodies
are the cause of it. This notion may represent a whole truth or only a partial one;
1n my opinion, the latter, for [ doubtif these bacilli actually develop phthisis, unless
there be some antecedent change in the vitality of the affected tissue; a change
wrought by depressing causes connected with the mode of lfe, or with constitutional
debility and inherited taint, or with the oceupation followed, of which contributory
factors two or more may cooperate. And assuredly the breathing of dust may be
reckoned as one such of no slight energy. In other words, I look upon a phthisical
lung as ong dprepared for the germination and multiplication of bacilli and not a
primary produect of those microscopic organisms, nor of the products of their oreanie
existence, And I find an analogy in the vegetable kingdom, where failing plant
vigor is the precursor of the appearance of devastating fungi, and not the fungi the
starting point of plant death. '!l‘]m spares of fungi light upon a tissue in which vital
forces are failing and allow the development of abnormal fluids, and in the altered
organic matter those spores find a suitable nidus for growth. Having established
themselves, the fungi now become active agents in breaking down the vegetable
tissues. Plants full of vigor will resist the attacks of fungi falling upon them from
neighboring plants of the same species.
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Sa it is, I believe, with bacilli; they require a weakened tissue to give them
foothold; but having got it, their vast powers of propagation and the transforming
action of their vitality on surrounding material render their action highly destructive.
That the injection of bacilli into the blood will start tuberculosis is a fact that does
not contravene the foregoing view. They have thereby obtained a nonnatural access
by the agency of the bleod, which brings them into immediate relation with tissues
in process of degeneration or of decay, that is, with tissues in a state of weakness
{mdl unable to resist their attacks as epiphytic organisms; on the one hand abstracting
from them the necessary elements for complete formation, and, on the other, poison-
ing the plasma by metamorphosed products, the result of their own vital endow-
ments,

I't must be accepted as a fact that dust induces a malady hearing a strong similitude
to tubercular philisis and yet that the malady is not tubercular 1n its actual nature.

In cases of potters’ consumption from inhaled dust, oceurring under my own
observation, bacilli have been sought in vain, excepting where hemoptysis, hectic,
and other indications that tubercular mischief has been at work, as accessory or
collateral. For experience proves that the dust-produced lung disease may coexist
with tubercular phthisis, and, further, that where labor is prosecuted in a dusty
atmosphere tubercular mischief in those constitutionally predisposed to it is more
likely to arise.

The present investigation would seem fully to support this im-
I{urtant conclusion, leading to the convietion that in many cases the
diseases reported as pulmonary tuberculosis should be more ac-
curately defined as nontuberculous respiratory diseases generall
comprehended under the term “fibrosis,” for in many cases it will
not be found possible to establish the tuberculous nature of the
disease by positive bacteriological findings.

New conceptions as regards the true nature of the tuberculous
mfection in the human organism are of such complexity that they
can not possibly be dealt with on this occasion. The view seems to
be gaining ground that the soil is more important than the seed and
that the chief protection of the individual lies in a maximum of
disease resistance. According to a recent statement illustrating
this new conception Dr. Edgar L. Collis is quoted as follows:

Professor Uollis dealt with stone masons’ phthisis or tuberculosis of the lungs, as
to which it has generally heen considered that the stone dust which the mason inhales
acted as sharp-edzed pariicles lacerating and irritating the lining of the air assages.
Professor Collis has shown, however, that the silica (quariz) of the stone dust acts

rather as a chemical than as a physical agent, rendering the membrane a better growth-
supporiing medium for tuberculosis bacilli.

PREVIOUS INVESTIGATIONS IN THE STONE INDUSTRY.
ANCIENT ORIGIN OF THE STONE INDUSTRY.

The stone industry is one of the very oldest as well as most widely
diffused occupations. Prof. Edgar L. Collis in his Milroy lecture on
Industrial Pneumoconiosis (p. 3) draws attention to the extraordin
incidence of lung disease among the flint knappers of Brandon, the
lineal representatives of prehistoric employments for the making of
stone implements, pointing out the interesting fact that—

The fint knappers of Brandon, the lineal occupational representatives of this the
oldest of industries, who still use tools similar in shape to the deer-horn picks of their
prehistoric ane cstors, subler a terrible mortality from phthisis induced by flint dust
generated in their work; and early last century Bourgoin pointed out the ravages
produced among the population of Mensnes in France by the introduction of the gun-
Hint industry. “By a fate,” says Chateaunenf, “which seems connected wit all
that concerns the art of war this industry slays those wha follow it; it kills them before
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their time; for them there is no old age. When asked the cause of so premature a
mortality, doctors and officials give the same reply—pulmonary ?hihisis induced by
prolonged inhalation of dust generated from working flinte.” Probability suggests,
therefore, that the starting point of human progress was associated with at least one
form of industrial pneumoconiosis and that, if tuberculosis affected prehistoric man,
the mortality experienced must have been as severe as that found in existence to-day.

Prof. Collis has enlarged upon this problem in his evidence before
the Royal Commission on Metalliferous Mines and Quarries,® sugges-
ing a brief reference to a recent communication of the writer in the
Scientific American, December 23, 1920, on the question of “ Why the
cliff dwellers vanished,” in which the causative factor for the complete
disappearance of this interesting fragment of population is attributed
to the serious and continuous dust exposure in the making of stone
implements, in the literally carving of rock shelters out of the solid
stone, in the making of flint arrowheads and stone tools, and, finally,
in the carrying on of the pottery industry. The amount of dust
exposure must have been enormous and even more fatal than under
modern conditions of stonework with pneumatic tools.

Collis gives a proportionate mortality of 77.8 per cent for phthisis
in the case of the Brandon flint knappers, as against 11.2 per cent for
all males 15 vears of age and over in England and Wales, 1900-1902,
The calculated death rates per 1,000 (though based on small numbers)
are given as 41.0 and 1.6, respectively. Yet the wives of these work-
men were singularly exempt from a liability to phthisis, no deaths
at all having occurred among them, though for the Brandon rural
population the observed proportionate mortality was 6.5 per cent as
compared with 77.8 per cent for the flint knappers. It is most
regrettable that this interesting experience should not have been
reported upon in more detail and continued down to date.

ABERDEEN MORTALITY INVESTIGATIONS.

The same conclusion applies to the interesting and important data
for the city of Aberdeen, Scotland, reported upon by Dr. Matthew
Hay, in his annual report as medical officer of health for 1909.¢ Since
this report is practically inaccessible and rarely referred to in the
literature of tuberculosis or industrial hygiene, the more important
observations are given in full, as follows:

(onsiderable interest attaches in Aberdeen to the incidence of phthisiz among stone-
cutters and masons, owing to their considerable number and to the danger to which
they are exposed from the inhalation of granite dust. All masons are not, however, so
exposed, as a proportion of them, varving with the character of the building, are
employed solely in building and are known within the trade as “ wallers,” while the
remainder are engaged in hewing and dressing stones,  Wallers are not so distingnished
in the death registers. Noris any distinction made in the registers between masons,
whether hewers or wallers, empﬂ)ynd in connection with buildings and stonecutters
employed in the numerous monumental yards. Asa rule, a hewer working in the
latter 1 known ag a stonecutter, but he is not infrequently designated a mason.

In calculating the death rate among hewers it has been found necessary to form
masons and stonecutters into one group and to include wallers. As wallers are not
exposed to the inhalation of dust and presumably do not suffer more from phthisis
than the ave workman in other trades, their inclusion in the group tends to lower
the death rate from phthisis; but after eareful inquiry T am of the opinion that their

— —_—

8 Minutes of Evidence Taken Before the Roval Commiszion on Metalliferons Mines and {.'HLHIT].ES,I Vol.
II, P 262, London, 1914,
+ IPor more recent slatistics, seo pp. 149-152,
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proportion in the whele group during the past 10 years has not exceeded one-seventh,
owing to the larze number of stonecutters in the monumental yards. :

Stone polishers and stone sawyers form a separate group, as the processes in which
thev are engaged are wet processes and not accompanied with dust.

For all the occnpations dealt with I have omitted persons under 21 years of age—
that is, roughly, all apprentices—as they vary considerably in their proportion and
in their age at entrance in different trades. T have also excluded masters, who are
usually not exposed to the same occupational risks as their workmen.

I have given, for comparison, the death rate from all other causes of death, and have
separately distinguished lung diseases other than phthisis, as alse diseases of the
circulatory and nervous svstem. The last two are taken together, owing to consider-
able changes recently in their classification.

The statistical analysis includes the deaths during a 10-year period
(1900-1909) derived from trade-union experience. IFor purposes of
comparison the data are also given for a number of other important
occupations,

The number of deaths from phthisis during the period under
consideration was only 99 for stonecutters and masons and 11 for
polishers and sawyers, but the results are most suguestive of condi-
tions as much neglected by the authorities in Scotland as they are
in this country. For stonecutters the proportionate mortality from
phthisis was 31.0 and for all lung diseases 45.0. For stone polishers
and sawyers the proportion for phthisis was only 14.0 and for all
lung diseases 38.0. For ordinary laborers the investigation dis-
closed a proportionate mortality of 9.0 and 31.0, respectively.

e average annual number of stonecutters and masons exposed
to risk was 1,750 and of polishers and sawyers 420, giving a phthisis
death rate of 5.7 per 1,000 for the former and 2.5 for the latter.
These rates are for employees only. For the wives and widows
of stonecutters and masons the phthisis death rate was 1.8 and
for those of polishers and sawyers 1.6 per 1,000, which com-
pares with rates of 1.7 for the wives and widows of painters, 1.9 for
those of bakers, and 2.1 for those of laborers. The following inter-
esting observations on these tables will best emphasize the main
conclusions drawn from the investigation. .

Table B [2] shows that stonecutters and masons stand above all the others with a
death rate (5.7 per 1,000) from phthisis that is three times as hizh as the average (1.9)
for males above 21 years, If allowance is made for the inclusion of wallers, amo
whom the mortality from 1phthiai:e- can scarcely be higher than the average, the deat

S

rate among persons actually engaged in the eutting and hewi ite 1
Fiie aiong E}; reone ngage £ ewing of granite is probably

As a rule, m:c:.apntinns with a high mortality from phthisis have also an increased
mortality from other lung diseases. This is not the case with stonecutters and masons
in Aberdeen, or with printers or lithographers, or with clerks. In all three occupa-
tions the mortality from other lung diseases is under the average. Tailors and comb
makers, however. follow the usual rule, having a somewhat hich maortality from other
lung diseases. The result is that if the rates for phthisis and other lung ‘diseases are
combined tailors and comb makers, with 8.8 and 8.6 per 1,000, respectively, take
precedence of stonecutiers and printers, with 8.2 and 5.6, respectively. :

The proportion of old men engaged in stonecutting is lower than tﬁe average, and
ﬁllri ﬁ1m{l;-gﬁhsmmuyt‘tha riaammth printers, and especially with clerks. On the

and, the proportion o tai ia hi it i i

ol G m;; e of old men among tailors is high, and it is probably fairly

The necessary age corrections, without overemphasizing details, are made in Table
C [3], differentiating ages under and over 55 years, This table confirms the previous
conclusions as regards the excessive incidence of phthisis among stonecutters not
only at the younger ages but even more so at ages 55 and over.
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FARLE 1.—~NUMBER OF DEATHS OF PERSONS OVER 21 YEARS OF AGE (IF.‘KGEUD L
EMPLOYERS) IN ABERDEEN, 1800 TO 1909, AND PROPORTION DYING FROM LUNG
DISEASES, BY OCCUPATION.

Total number of deaths frem— Poer cent deatha
. Esti- from phthisis
maled i and all lung
Annual dnatha from ail
; eaths from o
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et 8 o
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il b 8is. gis. i
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iboest P07 LE L TITTL 620 20 35 55 6 55| &} 1T 3
i e R R R i - 16 21 23 & T4 | 7 0
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TABLE 2.—AVERAGE ANNUAL DEATH RATE OF TEREONE OVER 21 YEARS OF AGE
(EXCLUDING EMPLOYERS) IN ABERDEEN, 1800 TO 1909, BY OCCUPATION.

———il e e ———————— e — < S e e — 3
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—NUMBE F DEATHS, GROUTED ACCORDING AS AGE WAS UNDER OR
Tﬂ!ﬁl&i -5-?1"1'1'3&11%. EB{DNG PERSONS OVER 21 YEARS OF AGE (EXCLUDING EM-
FLOYERS) IN SPECIFIED OCCUPATIONS TN ABERDEEN, 1800 TO 190, AND DEATH
RATE FROM LUNG DISEASES OF THOSE UNDER 55 YEARS OF AGE,

Per | Total number of deaths from-— Y
;ﬂ};ﬂ?}: : ;wnm:;gnﬂur&& Viears
3 i | Oiher lung dis- e I.-’ persons un-
UIS::?‘U Phithisis. e c-E er 55 Vears.
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mal # : ther
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LS e R R e P e R i 4 i 16 8 4.0- .0 4.9
Females. '
Diressmakers and milliners, ... ... 11 b 1 7 1% 2. 5 2 i
Domestic servants. . ........ocoueuse. {10 {# 5 e B -8 3.1
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AGE INCIDENCE IN DUST PHTHISIS,

It 1s further said that—

Attention may be directed to the exceptionally large number of deaths from phthisis
among stonecutters after the age of 55. In nearly every other occupation, except
that of laborers, phthisis is relatively rare as a cause of death after this age: and it 1s
possible that, so far as concerns Aberdeen, the considerable number of deaths from
phthisis among older laborers is in part due to the presence among them of former
stonecutters. Among 1,750 stonecutters and masons there were during the past 10
years 22 deaths from phthisis of persons above 55 years of age. Among 3,600 laborers
there were 14 deaths. In the 9,235 other male persons dealt within the tablea there
were only 14 deaths. Many cases of phthisis in stonecutters must either have begun
late or lasted long. Such may be cases of }iu!rmns with little constitutional predis
sition to tuberculosis in whom the tubercle germ only succeeds in overcoming the
greater vital resistance after a protracted struggle.

Attention is also directed to the { allacy of the average age at death
as an index figure of mortality, since a low average age by no means
consistently coincides with a high death rate, as is T requently assumed
to be the case. The source of the fallacy is in a large measure to be
found in the varying age constitution of the oceu ational groups and
also, no doubt, to a widely varying length of tracﬂa life. ﬁfa average
age at death would therefore reveal tﬁe truly enormous differences
in the increased liability of stoneworkers to pulmonary phthisis.
For illustration, in the Aberdeen experience the average age at death
from phthisis was 43 years for stonecutters and the same for stone
polishers, against 41 years for laborers and 30 vears for clerks, while
the phthisis death rates per 1,000 were 5.7 for stonecutters, 2.5 for

polishers, 2.3 for 1a borers, and 3.8 for clerks. In commenting on
these divergent figures it is said that—
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Two of the occupations (stonecutting and comb making) with the highest death rate
from phthisis are the two occupations with the highest average age at death from that
diseaze. Both are dust occupations. There is some ground for believing, not only
from these figures but from the results of similar investigations elsewhere, that dust-
Krﬂd uced phthisis is, in many cases, slow in leading to a fatal result. On the other

and clerks with a high death rate from phthisis have a low average age at death
from that disease. This, no doubt, 1s in large part due to age constitution, but it
suggests the question whether phthisis caused E:F vitiated air, asin smallill-ventilated
offices, and oceurring among persons working with the chest in a cramped position,
does not tend to a speedier issue. The figures for tailors are rather opposed to this
view. The four occupations with the lowest death ratea from phthisi=—namely,
carters, bakers, engineers, and joiners—have average ages at death from that disease
of 35, 39, 88, and 36, respectively. These ages, as compared with those for other
occupations, are neither high nor low.

EFFECT OF PNEUMATIC TOOLS.

Aside from the foregoing general statistical observations, the
report by Dr. Hay considers the question, of special practical im-
portance, as to the effect of pneumatic tools as a factor in the mor-
tality from phthisis. These observations are of such exceptional
value that they are given almost in their entirety as contained in the
original report:

Inregard to the mortality from phthisis among stonecutters and masons, the question
has been raized as to whether the introduction of pneumatically driven tools, which
produce more fine dust than the old hand chisels, hasincreased the amount of phthisis
and lung disease. Tam informed that previous to 1900 very few pneumatic tools were
in use in Aberdeen. Between 1900 and 1905, and especially after 1902, their use
rapidly extended, so that by 1905 they had come into full use 1n practically all stone-
cutting yards, -

The following table gives the number of deaths among stonecutters and masons
combined for each of the 15 ?'ears ending with 1909. The first five years (1895-1899)
mgggﬁent a period practically unaffected by pneumatic tools, the second five vears
(1900-1904) a period in which pneumatic tools were coming into use, and the third
five vears (1905-1909) a period 1n which the tools were in full use. Only deaths at
ages of 21 years and upwards are included.

TABLE 4. —NUMBER OF DEATHE AMONG STONECUTTERS AND MASONS COMBINED
FROM FPHTHISIS AND OTHER LUXNG DISEASES, 1805 TO 1909,

o T e ) R el S =ish S LSS E e

Cause of death, 1895 | 1806 : 1897 | 1898 | 1809 iT-:rml.
| First period (1895-1833).
o S Ty ol Ry i 0 12 T 13 47
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L e s 3 P e e e 11 {1 17 m|! 2 | i}
| |

Second period (1900-1504).
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Other lung disenses. . . covecinaan 6 10 i 2 ] 31
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Third period (1505-1909),

1905 | 1006 | 1967 | 1008 | 1900 | Total.
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The numbers: for 1900-1904 are slizhtly above those for 18951899 in respect hoth
of phthisis and of other lung diseases. The total number for 1905-1909 is, however,
considerably down; but the fall is practically confined to deaths from lung diseases
other than phthisis. _ |

The first two periods are fairly comparable, except that allowance should be
made for an increase of perhaps 10 per cent in the number of persons employed as
between the first and second periods and for the fact that during these two perioda
the mortality from phthisis in the community as a whole was falling. As probably
the effect of the latter influence did rather more than equalize the eifect of the [ormer
a comparison of the first two periods would appear to show that the introduetion of

neumatic tools had 11rndut?mﬁume increase, although not & large increase, in the

th rate from phthisis and other lung diseases.

As regarda the third period (1905-1909), while the number of stenecutters and
mazons emploved in monumental yards has not fallen off, but rather increased, thera
has been a great decline in the number of building masons in employment, due to
unnsual depression in the huilding trade. Some of these out of employment as
maszon hewers have, I believe, found employment as stonecutters in monumental
yards, and thus checked in some measure the advancement of apprentices to the
gtatus of journeyman. Some have emigrated to America. Some have driited into
laboring, but notimprobably in the event of death within two or three vears of leaving
their trade their deaths have been registered by their relatives as the deaths of masons,
Tt is difficult to know to what extent to make allowance for these disturbing factors,
Probably any reasonable allowance would not raise the total number of deaths from
phthisis and other lung diseases combined above or even up to the number for each of
the two preceding quinquennial periods, but it would raise the number of deatha
from phti]isis ahove the numbers for these periods.

The difficulties emphasized are eommon to all inquiries of this
kind, but probably somewhat more seriously in the ecase of the
Aberdeen district than of Barre, Vt., where, however, a large number
of former Aberdeen cutters have been actively at work for many
years.

The workmen employed at stonecutting in monumental yards are usually known
as stonecutters, although sometimes called masons, while those employed in buildin
yards are usually called masons, although sometimes degignated as stonecutters.  If
we take the deaths of persons during I;hc;ﬁmsl: 15 years who when they died were regis-
tered as stonecutters, we find that in the three 5-year periods; beginning with the
first, the number of deaths was 29, 28, and 36, IEﬂEEEf-iT'E\l'F. This gives an increase
of eizht deaths in the third period as compared with the gecond period, or an increase
of nearly one-third. Ii, however, the deaths from other lung diseases are added, the
figures for the three periods become 39, 43, and 42,  Allowing for an increase of work-
men over the 15 years, these figures would not appear to indicate any appreciable
increase in mortality; but they must be viewed 1n the light of the fact that since
1895-1899 the mortality from phthisis and other lung diseases in the city generally has
fallen very considerably. The conclusion must therefore be that the introduction of
pneumatic tools has prevented stonecutters sharing in the general decline in the
death rate from lung diseases. It is of interest to add that the average age at death of
stonecutters dying of phthisig and other lung diseases has risen considerably, being
for ithe three H-year periods, 36, 44, and 46 vears, respectively.

Other difficulties met with in an exact determination of the facts
are illustrated by the following extract:

About the time of the infroduction of pneumatic tools for granite cutting, but not
altogether as a consequence of it, the sheds, which had usually been entirely open
along the front, asin the case of an ordinary builder’s shed, beran to be elosed. ’Ffm
closure, while increasing the liability to the inhalation of dust, must at the same time
have afforded some protection against cold and possible chills. This may possibly
account in part for the duninution during the past five yearsin the number of deaths
from lung diseases other than phthisis. But the numbers dealt with are small, and
allowance must be made for mere chance variations.

During all three periods the mortality from lung diseases other than phthisis has been
exceptionally low as compared with the rate in other occupations. The wnusual com-
bination, in the case of workers in stone, of a high mortality from phthisis, with a low
mortality from lung diseases other than phthisis, may serve to bear out the statement
made by the late Prof. Hamilton, professor in pathology in Aberdeen for about 25
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years, and previously for several years pathologist to the Edinburch Royal Infirmary,
that a definate development of so-called lithosis, or a fibroid affection of the hungs
due to stone dust, is rare among granite workers in A berdeen, although common among
freestone workers in Edinburgh

RACIAL AND SOCIAL INFLUENCES.

The same problem confronts an investigation into the facts of the
Eresunt situation at Barre, and a much more extended inquiry than

as been possible would be required to determine with aceuracy the
precise influence of the numerous occupational, social, and even
racial influences which more or less determine the death rate from
any particular disease during a given period of years. Of no small
importance in this eonnection are changes in the viewpoint of the
medical profession, which leans now toward one theory and now
toward another in matters of pathology, symptomatology, and
clinical diagnosis, as well as in the interpretation of autopsy findings.
Dr. Hay, in some detailed comments on a statement by the late
Prof. Hamilton, remarks: |

I have searched the post-mortem records of the Aberdeen infirmary for the past 15

ars for information on this point, and have found few marked indications of lithosis
1n stonecutters, whatever was the cause of death; but the autopsies of stonecutiers
and masons are not numerous and do not amount to more than one in a vear, whereas
the total deaths from all canses among such persons average ahout 30 vearly. In
ﬂn'!:i{' three autopsies out of 13 was a condition of lithesis stated to have heen found,
and in only one ease was it fairly well marked, In two of the ca=es tuberculosis was

mentioned as present. In one case the deceased was known to have been emploved
for some time in the South in working with freestone.

PROEBLEM OF FAMILY INFECTION.

To the foregoing is here added the following concluding passage
from a report which will always rank as one of the classies in the
early literature of diseases of occupations, reserving for future con-
sideration the incidental observations on the relation of occupational
phthisis to the mortality from tuberculosis among wives and children,
a question of only academic importance in the present diseussion.
The remarks by Dr. Hay follow: )

As T have a strong conviction as to the important part plaved by constitutional
Eusceptibility in the production of phthisis, I am of the opinion that the entrance to
all trades with a high mortality from phthisis should be guarded, as far as possible,
against the admission of youths with a definite family history of tuberculosis, or with
defectwg chest development, or with lung weakness,” Each intending entrant should
lh:u_:: ?,:M!tlmﬂl by a mediecal man and eareful inquiry made into the health history of

is family.

In addition, every reasonable and practicable method for diminishing the dangers
attached to the trade should be enforced. In the case of stonecutters it would appear
te be possible, as in certain other trades aceompanied by injurious dust. to devise
arrangements by which the dust might in large measure be drawn away from the
faces of the werkmen.

IMPORTANCE OF STONE DUST ANALYSIS.

The present investigation, though limited largely to the Barre
district, confirms much of what has been said in eonnection with the
Aberdeen inquiry. Until an analysis has been made of the dust of
the Aberdeen stone the most important link in the chain of compara-
tive evidence will be wanting. The comparison gains in interest and
value when the fact is taken into account that of the total of 1,137
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oranite cutters in the Barre district in August, 1919, 557 were of
Ttalian parentage, 181 of Scotch descent, and 87 of Spanish. It
would make a most useful contribution to knowledge if the more
recent experience of Aberdeen and Edinburgh _('uu?d be brought
together, and, if possible, in a form corresponding to the present
investigation. 1t would also be most useful if at tﬁﬂ. same time the
ossibly varying methods of clinical diagnosis and objective autopsy
Eﬂdillg‘.‘-‘i were made note of, for, as pointed out by Prof. Collis in &
learned discussion®—
These distinctions, implied or definitely stated, between the types of respiratory
trouble which follow inhalation of difierent dusts are the more notable. hecause even
to-day pneumoconioses are pigeonholed in clinical haachm?' as & single entity, aapnb@:;l
to exposure to any and every form of injurions dust, of which pulmonary fibrosis
sums up the pathological findings and phihisiz the morbid result.

Prof. Collis quotes from the earlier report of the Royal Commission
on Metaliiferous Mines and Quarries the remarks of Peacock,® that—
The form of the disease in which there is local consolidation in some portion of the
lungs bears a close general resemblance to true consumption, and especially where,
as often happens, the voice is husky and the patient expectorates blood. There are,
however, features by which it is sufficiently distinguished from that disease. It
usually occurs in persons who do not present any hereditary disposition to phthisis,
their parents and other relatives often having attained advanced ages and being quite
healthy. It commences at a later period of life than phthisis; indeed, in persons
who have reached ages at which consumption is by no means of frequent occurrence,
It is also much slower and less active in its progress, so that in persons who have
been ill for geveral years the signs often do not indicate extensive or advanced disease.
The quickness of pulse, the rapid and exireme emaciation, and the night perspira-
tions so characteristic of true phthisis are also generally absent or only slightly marked,
and there is rarely diarrhea; indeed, the bowels are often obstinately confined.

These and other investigations confirm one another, leaving no
reasonable doubt that it is primarily the exposure to heultll-mi] urious
dust that determines the excessive incidence of occupational phthisis,
Yet neither the Government nor the medical profession during the
long intervening period of years has given the matter the requisite
amount of qualified consideration. Collis rather mildly observes in
his conelusions: “ Why work so well started was then allowed to lie
dormant for so long, while other aspects of Fubhc health were being
strenuously developed by medical officers of health, with inspectors
of nuisances appointed for every town and district, reinforced now by
a battalion of tuberculosis officers, is astonishing.”

MORTALITY AMONG GRANITE-STONE WORKERS.
ANALYSIS OF VERMONT GRANITES.

The present investigation was decided upon after most careful con-
sideration as covering probably the most typical of the so-called dusty
trades, and, while largely statistical, the outlook is most hopeful that
the supplementary i[—n-'ust-iF::Lliuns by the Bureau of Mines will add
a large amount of new, technical information urgently needed in pre-
ventive efforts of far-reaching importance to the trade, The investi-
ration at the outset took into account the general facts of tubereu-
osis occurrence in the State of Vermont, and particularly in the
counties of Washington and Caledonia, in which {,ﬁﬂ major portion of

'II.EIIL[I.:.::I: :':Il':i:un'a, 1915, ““Industrial pneumonoconioses'”, by Edgar L. C-l:.rllis, M.B. p.d.
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the mills and quarries are located. The technical data regarding the
geographie distribution of the granites of Vermont, the geologic fea-
tures of the various quarries, and the descriptive accounts of the more
important beds have been reported upon in sufficient detail for the
gresent- urpose in Bulletin No. 404 of the United States Geological

urvey (Washington, 1909). This publication includes a classification
of Vermont granites, reference to the texture of the stone and its
petrographic name, and analysis in some detail of a few types indica-
tive ﬂ?ﬂ. iigh silica content, as shown, for illustration, in the samples
of ““dark Barre granite” (p. 51) and the “ Bethel granite” (p. 111), as
given below :

Tasre 5.—CHEMICAL ANALYSIS OF GRANITE SAMPLES,

Tiark .
Constituent. Barre hclilml |

Franile. granite.
| Per cent. Fer cend.
P [ S i e e e s el 64, 59 Tis 02
N g e R e e 15. 08 16. 78
[, [ AT R e R S L A A | 4. 73 1.21
| e T N e Y e T 4,29 | .62
U T e e e e e . 2.07 2. 5b
T RITE )y e e B e G P el 1.46 B
Ofherelaments .- . cireninanseas 9. 48 AT
100,00 | LOHD. (HF

This comparison would seem sufficient for the present purpose to
emphasize tﬁe material differences in the composition of the Vermont
granites, but since the mineral proportions vary even more decidedly,
the following analyses of representative stones are included :

TABLE G.—EETIMATED PERCENTAGES OF MINERAL ELEMENTS OF TYPICAL VER-
MONT GRANITES,

Type of stone, (puariz. Feldspar, Mica,
!
) Fer cend. Per cent, Per gend.
W Tl DN E B s e R L e i I L L, 21. 8 62,1 16. 2
Newark granite........... s ar i SRy TS SR e S 3. 3 61,8 4.8
L0 E B T A S el F e e i D e R 2%5:2 785 | 2.3
TP e PR G o e e B T T e e 4. § 85,5 | 7.0
T T g e s T SR S L RN P I TS0 0 T 31.2 3.1 | 57
AT T g | ¢ e L e e R P T S S L R | 20. 5 | 621 | K3

How far these varying constituent mineral elements of the Vermont

anites bear upon tlmghualth-injurinu:; nature of the stone dust in-

aled during cutting and carving processes has not yet been deter-
mined, but 1t 1s to %u assumed that these and related facts will be
taken account of in the dust investigations by the Bureau of Mines.
The mortality has been ascertained for each plant or working shed
separately, so that a correlation of the technical data will be feasible,
the number employed in each plant being also a matter of record,
together with a full report on plant conditions, both sanitary and
mechanical, including the presence or absence of dust removing or
controlling devices.”

? It has not been feasible fo inelude the reports on shop conditions within the present discussion asit is
concerned with the mortality rather than the sanitary aspects of the stone industry,
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SANITARY TOPOGRAPHY OF BARRE DISTRICT, VT.

The following is a brief deseriptive account of the Barre distriet:®

The city of Barre lies about 5 miles southeast of Montpelier, and the Barre quarries
are 3 miles farther southeast, near the southeast corner of the fownship of Barre, and
a few of them are in Williamstown, in Orange County, which adjoins Barre on the south.
The city of Barre lies on Stephens Brook, a tributary of the Winooski, which empties
into Lake Champlain. About half a mile south-southeast of Barre City this brook
recaives a tributary from the southeast known as Jail River. Some 24 miles south-
east of the eity this river flows through a ecanyon-like gorge between ﬂai#tnypﬁd I asses
of sand, elay, and bowlders over 200 feet thick, A little north of Jail River at this

int a roundish granite mass, known as Cobble Hill, rises to a height of 1,100 feet,

r aneroid, above the city, and 2 miles about southwest of this hill and & little south
of the river another granite mass, known as Millstone Hill, rises to a height of 1,200
feet, by aneroid, above the city. Fiftysix quarries are grouped about these two
granite masses, and of these 52 are about Millstone Hill.

To this are here added extracts relating to the geology of the dis-

-

trict, useful for comparison with the granite areas of Ui}EEI‘ sections:

Finlay's map showsa that he regards the two granite hills as parts of one granite area
with a north-northeast trend over 4 miles long by 1} wide, surrounded. by slate and
schist. Its representation on the State geclogic map of 1861 i3 not far different. The
writer's [T. Nelson Dale] time was too short to enable him to trace the houndaries of
the granite and scliist, nor was a map suitable for such Fulf'pnﬁﬂ available. Finlay
represents a echist tongue crossing Millstone Hill diagonally from northwest to south-
east, and Cobble Hill as all granite, but the writer found schist on the north side of
the top of the Cobble, without, however, determining its northern limit. The schist
capping also erops out at Jones Brothers’ and Barclay’s quarries, and near the Marr &
Cordon quarry of the Consolidated Company, and in Websterville.

These are the chief geologic features of the Barre distriet. Four formations are
represented: (1) The schist, a metamorphosed marine argillaceous and caleareous

iment of unknown thickness, underlying the city and surrounding the granite
area; (2) the granite, of igneous origin, intruded in the schist and forming two domes
2 miles apart, with an intervening depression, which in consequence of the erosion of
the schist now project through it; ?3} certain dark basie dikes of later date cutting the
ranite and the schist also; (4) finally, masses of sand, clay, and bowlders, over 200
eet thick, in the hollow between the domes of glacial origin overlying the echist and
part of the granite.

As many as seven different sets of surface forms have existed here: (1) The original
surface of the sediments of clay and sand before their emergence from the sea; %E]
the surface of those sediments after their metamorphism into schist and before the
granitic intrugion; (3) the surface of the schist mass as modified by the granitic intru-
sion; (4) the surface of the schist and granite masses which resulted from the lo

riod of preglacial erosion; (5) the original surface of the superimposed glacia

eposits; (6) the surface of the glacial deposits as modified by glacial lake levels: (7
the surfaces produced in both unmodified and modified glacial deposits by mtglaﬂin.{
atreams, It is assumed in this outline that any modifications of the emdl}g rock sur-
face by the glacier were unimportant, and the surface of the ice sheet itself has not

been considered.

Much wvaluable information in detail is available through other
sources, particularly the r{-.{u:-rts of the State geologist of Vermont,
while Bulletin No. 404 of the United States Geological Survey
includes a brief bibliography on the economic geology of granite
useful for more extended research. (See particularly Day’s report
on fﬂ:},ﬂ;tﬁ Qu]m'ry'm in Furope ,i,[hﬁmr"l Eﬁﬁﬂli]‘ﬂt‘ﬁ, 1893; and the
report of the eleventh census on Methods of Quarrying, Cutting, and
Polishing Granite, Washington, 1892.) TRUEN i

DEATH CERTIFICATES ANALYZED.

The mortality analysis made from original data through the cooper-
ation of the Vermont State Board of ti“-lmltl‘n covers a period of 26
years, limited to the counties of Washington and Caledonia. The

* The Granites of Vecmont, by T. Nelson Dale, Washington, D. C., 1909, p, 47 ot seq.
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total number of death certificates examined was 18,406, of which
2,092 were deaths from pulmenary tubereulosis and 166 deaths from
other forms of tuberculosis, or 11.4 and 0.9 per cent, respectively,
of the mortality from all causes.

MORTALITY EXPERIENCE OF THE GRANITE CUTTERS’ INTERNATIONAL
ASSOCIATION,

The mortality analysis of the Granite Cutters’ International Asso-
ciation of America is for the entire United States and Canada, but in
somewhat greater detail for the State of Vermont. For the whole
United States and Canada this experience concerns an exposure in
1917 of 8,274 granite cutters, the highest number of members having
been reported for the year 1906 (10,185) and the lowest for the year
1895 (2,850). The total mortality under observation during’ the
period 1889-1917 was 3,357, which has been correlated to the adult
male population of New England for the same period, showing a
surprising divergence in the results,

TaBLE . —MORTALITY FROM ALL CAUSES AMONG THE GRANITE CUTTERS OF THE
UNITED STATES AND CANADA COMPARED WITH THAT OF THE ADULT MALE POPU-
LATION OF NEW ENGLAND ! 188 TO 1917,

[Data for granite cutters taken from experience of the Giranite Cutters’ International Association of America.]

1

| Lranite cutiers. Bales of hg?&;f&ﬂlﬁfp LT

]

Year, | r }
| Number | Death rate ' Death rato
;I cxposed. F Deaths, i per 1,000, Fopulation.| Deaths. per 1,000,
|
| e e ol R | 3, &34 45 11.7 |1 089, 302 %17, 530 1177
e W S N 4,040 62 12.5 | 21, 010, 405 1 1%, 61 1188
i e e e e SRS R &, 407 55 8.6 31,008 240 * 19, 532 2158
Rt - 4. 375 70 16.0 | 1,270, 871 25, 750 20,3
e D R LB 3, 587 73 15,8 | 1, 204, 364 5, 197 19. 53
MIRME s R | 3, 300 79 23.2 | 1,317, 857 23910 151
P e | 2, RS0 57 anD | 1,341 352 24, 228 181
e 4, 116 4% 1.7 | 1,367,030 24, 533 17.9
e S AR ROl R & 770 53 111 | 1,392 T0B 24, 318 17.5
i EA S R R R e i &, 457 7h 17.1 | 1,418 3% 24, By 17.5
R R e L I 4471 62 15,9 | 1,444, 065 25, 550 17.7
2 AR = 4, 362 G2 1.6 | 1,460, 744 24, 252 17.0
IR e R S S e i, 6 71 10.3 | 1,488 842 20, 60 15, 1
il R e e 7, THO &7 1.2 | 1,507,840 25, 880 17.2
e N T P B, 764 55 10,0 | 1,527, 038 27, 180 17.8
IR i s R 8, 365 118 13.5 | 1,546,137 27,649 17.9
L) AR T Rl AT 0, 144 143 156 | 1,355, 236 28 497 182
L R e T T 10, 185 144 14.1 | 1,596,470 27, 835 17.4
1907 . Sl B o, 5 133 15.2 | 1,827 522 0, 695 18.9
IR e & 810 149 16.9 | 1,638, 665 24, 390 17.1
SRR A R e B R L T 111 1.2 | 1,030, 508 28, 783 17.8
RS & R LT T R e 0, 607 174 6 | 1,730 052 a0, 833 17,4
R e oY ) B, 225 178 10,3 | 1, 745 102 a1, 367 174
e R e B, T42 145 R G | 1,775, 262 30, 515 17.2
R o i T, T P | 20,4 | 1,802, 402 31, 165 17.5
e R e R S 9,721 217 223 | 1,820, 552 3L, 75 17.3
i Ty L LT R 0, 052 202 2.3 | 1,856,702 31, 657 17.1
I 9,73 206 20.2 | 1,853 852 34184 151
1917. i i 3,274 | 213 5.7 |*1,856, 157 T3 731 1150
|

1 Connecticat excepled.
3 Kew Hampshire, Vormont, Massachusetts, and Khode Island,

A summary of this table for five-year periods clearly illustrates
present-day tendencies and, as regards the stone-cutting industry,
tendencies in the wrong direction.
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ALE 8.~MORTALITY FROM ALL CAUSES AMONG THE GRANITE CUTTERS OF THE
TLUEITED STATES AND nl}mmm COMPARED WITH THAT OF THE ADULT MALE POPU-
LATION OF NEW ENGLAND, 1889 TO 1917, BY 5YEAR PERIODS,

[Data for granitecutters taken from experlence of the Gramite Cutters International Association of

America.]
= ___J = T ——— —==
o ba ks Maies of Now Ennéc:%:r! 0. vears of age and
I |
Period. Tolati i KRelati
: Dagtly [eanys Death i
Kumbor number | Aggregate | number
ipaths, | male per i Ddeaths, | rate per
exposed. 18801804 population. (1580-1504
p , 1,000, |¢ s 1 Loon. (o,
I SR e e

1580150 ... ........ 2, 85l it | 14.3 |° 1000 J 6,027,120 | 130, 850 18, 0 100, 0
1595-1890. .. ........ 20, 673 2006 14.3 1000 | 6,963, 541 | 1235, 560 17.7 a3. 7
1900=1tMM . . Cooo.. 37, 322 4245 I1.4 9T 7,538, 701 134,025 17.8 4.3
1905-1000.. ......... 45,0&3 GRE 14. 6 102.1 | B, 137,610 | 144,221 17.7 3.7
1900-0014. .. ... ... 40,082 945 21,0 146.8 | B 870,260 | 155,005 17, 6 43.1
10L5=1017.....ccnune 27, 065 G621 22.9 Ltk 1 '; 5,304, 711 95, 602 1.7 u3. 7

The death rate from all causes of granite cutters has increased from
11.7 per 1,000 in 1889 to 25.7 in 1917, while during the corresponding
eriod the adult male death rate of the New lngland States has
eclined from 20.3 in 1892 to 18.0 in 1917. Since so many factors
enter into the total mortality experience of the Granite Cutters’
Association, it has seemed best to limit the more detailed comparison
of tuberculosis frequency to well-defined areas, beginning, however,
with the State of Vermont.

TapLe 9.—~MORTALITY FROM PULMONARY TUBERCULOSIS AMONG THE GRANITE

CUTTERS OF VERMONT, COMPARED WITH THAT OF THE GENERAL ADULT POPU-
LATION OF THE STJ'!I..TE’, 1805 TO 1918,

[Data for pranite cutters taken [rom experience of the Granite Cutlers' International Association of

America.|
: Genaral population (20 years of age
Granite cutters. .I and bver),
]
Year. s I
Mumber eat ; Death
Deaths. | rate per  Population. Deaths, rate per
exposed. 100,000, 1 10,000,
RO L IR R 1,164 3 257.7 214, 008 444 207. 5
FROTE S - S ER  e e 1, 262 5 306, 2 215, 081 348 161, §
T IR e R PO S 1, 491 i) 402, 4 218, 153 380 175. 8
T R R 1,667 & 4700 217, 226 164 213. &
e e i L e R : 1,843 5 273 218,208 e 152. B
L AR el L B G ) 1, &G0 & 268, 8§ 219, 120 301 175, 4
| R L L e 2,196 L) 409, 5 219,942 358 8
T T e e ATt S e 2, 542 b B 6 A, T3 420 149, 0
LR e S e e T - 2, i1 4303 1, GG B4 135, 2
i RS R R R i ST 2,508 210 FIT b i b 166, B
1006, _SSCR R Gss - - et anid) 2, W8 19 646. 7 723, 299 334 149.7
e e o, 5 B ¥ 224,051 323 144. 2
L O e 2, 881 22 763, 6 224, 872 338 150. 3
QNI S T D S 3, 134 19 G0, 2 225, 6M 305 135.1
e e e e s e e 3, 206 27 Elf 2 X265, 516 281 124.0
L R 3,352 25 T45. 8 227, 338 300 132.0
17 R e e N 4, 266 19 581. 8 225, 160 et 104. 3
T 3, 660 2% T65. 0 298 081 o4 126, 2
L 3, 529 48 1,076 8 29, R 242 114. 0
l?l-f. :i,ﬁlﬁ 42 5857 230, 625 =1 LM 2
it ol FEl ) me) =gl om)
07 2 : w5 32, 260 bt | 4
1915 ; , 2 727 26 BT e i 2| e T Lagie # m’
|}

s ————

L Exclusive of last three montha of 1918,
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A summary of the data in the foregoing table follows:

TABLE 10.—MORTALITY FROM PULMONARY TUBERCULOSIS AMONG GRANITE CUT-
TER% COMPARED WITH THAT OF THE GENERAL ADULT POPULATION OF VER- -

MONT, 1506 TO 1918, BY 5-YEAR PERIODS.
[Drata for granite cotters taken from experience of the Granite Cutters’ International Association.]
. General adult population (20 5 of

Granite cutters. Ll m'eﬂ.{ HPREROE e
Period. 2 Relative Relative
qu?nmc PETE 1 | Deaths, rEtzﬂ;l';l;r (?ﬂﬂ“m?% pt?ulﬁﬁt?utg Deaths. rft?g: {n] mumm

A 100,000. |+ 100). | ' i e lil}.EI!Z[.F - :
1806180 . . cnseva 5, 58 22 494, 0 100, 0 B2, 465 1, 636 180, 7 100 0
1900=10M .. ....5....| 10,747 38 353, 6 BO.T | 1,069, T0R 1,621 165. 6 1.3
1905-1008). ... ccnven.| 14,504 105 719. 5 182.6 | 1,120, 253 1, 560 14,0 785
1900=1904_ . ...... 17, 103 137 | BOL. 0 | 2033 | 1,140, T8 1,370 I.F) . 833
1916-19181. .. ....... 12, 4 | 133 | 1,064.5 | 20,2 M, 341 782 | »1OR 3 5.1

1 Exclusive of last three months of 1018, 2 1015=-1917.

During the period under observation the mortality from pulmonary
tuberculosis among granite cutters increased from a rate of 257.7 per
100,000 in 1896 to 953.4 in 1918 (& maximum figure of 1330.0 having
been reached in 1916), while the corresponding mortality of the gen-
eral adult population declined from a rate of 207.5 in 1896 to 96.4 in
1917, excluding in the case of granite cutters the last three months of
1918 on account of the influenza epidemiec.

COMPARATIVE NEW ENGLAND MORTALITY DATA.

The results of this comparison are quite similar to one for the gran-
ite cutters of the State of Massachusetts, as shown by Table 11,
The pulmonary tuberculosis death rate of the adult male population
of the State diminished from 295.0 per 100,000 in 1896 to 209.2 in
1917, whereas the corresponding mortality of the granite cutters of
this State increased from 410.2 1n 1897 to 1056.3 in 1918. A maxi-
mum death rate of 1250.0 was reached in 1916.

Tapte 11.—-MORTALITY FROM PULMONARY TUBERCULOZIS AMONG THE GRANITE
COUTTERS OF MASSACHURETTS COMPARED WITH THAT OF THE GENERAL ADULT
POPULATION OF THE 8TATE, 1896 TO 198,

I Data for granite cutters taken from experience of the Granite Cutters’ International Association of America.)

| ; | Male population (20 years of | General population (20 years
Granite catters, r age and over). | of age and over). .
Yearor period. |"Num- Death | Death ) | Death
Deaths. mt.:umr- Population.| Deaths.| rate per | Population.| Deaths. rate per
L1100, (M. | | 100,000 ltlJ,l.'EO.
e |E | 7oL 0Dl | 2,334 20600 1,640,279 | 4,048 26818
4| 410.2 BlO, 360 2782 | 28L.6 | 1,6%,022 | 4,571 | 27L0
a| e2.1 520,647 | 2,378 | 286.07| 1,721,505 | 4,482 256 9
@ £90.1 H4%, 025 | 2 3E2 280.6 0 1,762 2085 | 4,461 | 2581
4 235.0 268,200 | 2,298 D647 | 1,790,851 | 4,42 | 45,9
9| 68S.6 0,578 | 2,308 | 2021 | 1,927,738 | 4,347 | HT.8
12 T86.0 | . =02 055 | 2,141 230.8 | 1,855,625 | 4,040 | 2177
B 440, G G, Ji2 2022 223.3 1, 353, 512 3, By | 204, 8
7| 404.2 917,700 | 2,211 | 240.9 | 1,011,309 | 4,187 | 219.0
8| 412.2 030,088 | 2,105 | 236.0 | 1,830,387 | 4,081 |  210.4
11 482, 7 954, 510 | 2,156 225.9 | 1,083 662 [ 3 048 184 O
10| 4838 978,932 | 2,336 | 2380 | 2025037 | 4,152 | 2047
15| 768.4| 1,003,354 | 2,207 | 220.0| 2,072,412 | 3,883 | 1804
9 3.5 1,027,776 | 2,127 0| ZLAL6, 75T | 5,852 )  1BRO
14| 730.2] 1,052,108 | 22621 214.0| 2,161,163 | 3,978 | 1841
14 | 6859 1,072 627 233 | 2082 | 2,199,045 | 3,887 176. &
20 | 1,088,2 | 1,008,068 | 2128 | 194.7| 2,230,027 | 3,713 16,0
oo 1,204.8 | 1,103,485 | I 220 100.3 | 2,274,808 | 3,670 16L3
o0 | 11203 | 1,133,814 | 275 200.6 | 2,312,001 | 3,718 1840, 7
13 TR | 1,154,343 | Z,201 190.7 | 4,450,571 | 3,088 157.1
23 | L250.0 | 1,174,772 | I,460 209, 4 | 2,388,453 | 3,008 167. 4
Lik B, O 1, 195, 200 | 2,500 200.2 | 2,426, 335 &, U 165, &
LT | R SR ol Il TR o e S Tascthi
14 483,01 | 3,280,032 | 9,371 285.7 | 6,822,074 | 18, 162 266, 2
40| 54L 4| 4,404,775 | 10,980 | 245.9 | 9,278 125 | 20, 857 224, 8
53 61G.2 | 4, 50,6060 | 11,021 2252 | 10,140,185 | 19, 016 196. 4
1] 054, 0 | 5 465,250 | 11, 108 2032 | 11, 184,835 | 18 168, &
191510181 .. ..... 7, 424 73! oxs.3 |33 524,306 37,181 ] 12092 [$7,165,350 11,777 | v 1844
I Exelusive of last three months of 1918, 1 1915-1917.
61928 —22—Hull, 293 3
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Table 12 shows the corresponding data for Maine and New Hamp-
shire and for the New England States combined.

TABRLE 12,—MORTALITY FROM PULMONARY TUBERCULOSIZ AMONG THE GRANITE

CUTTERS OF MAINE AND NEW HAMPSHIRE AND OF THE NEW ENGLAND ETATES

COMPARED WITH THAT OF THE GENERAL ADULT POPULATION CF THE SAME
STATES, 1586 TO 1918,

[Data for granite cutlers taken from exmricnf of _l.hell?mnite Cutters’ International Assoclation of
merics.

MAINE AND NEW HAMPSHIRE.

g General population (20 years of age

Granite cutters, P PN,& over).

Year or period. |
Number Death rate | Death rate
exposed. Dreaths. per 100,000, Pnpulutinn.: Dweaths, per 100,000,
1,03 5 10| eozave|  1mm 220, 4
1,058 3 2806 697,517 | 1,533 219. 8
970 4 4. 6 702, 656 1,273 185. 4
804 5 559, 2 707, T4 1,371 193.7
1,224 7 5719 712, 934 1,404 196.9
1,627 4 245. & 717, (51 1,414 197.2
1,587 8 423.9 721, 169 1,305 151.5
1, 556 9 578, 4 725, 287 1,220 165, 2
1,506 11 539, 2 729, 404 1,300 187.7
1, %64 13 BIT. 4 733, 521 1,236 188, 5
1,951 11 563.8 | 737,630 1,210 164, 0
1,718 7 407. 4 741, 757 1,210 163, 1
1,800 13 7IS.6 | 745 874 1,171 157.0
1,930 5 259. 1 | 749, 991 1,110 145.0
1, 98 15 762, 2 754, 110 1, 201 159.3
1, 798 1] 500.5 | 758 209 1,111 146, 5
1, 608 9 559.9 | 702,345 1,015 133.1
1,375 19 1,351, 6 T06, 42 1,023 133. 5
1,557 11 706, 5 770, 550 9499 129, 6
1,382 g 6512 TT4, 608 1,089 134, 1
{. gg; E 4 E%g 778, 815 1,005 129.0
; - ] 752,932 w7 123,
1157 17 Sl et En Coed ptlldg s i
' I
3, 960 17 420.3 | 2, 800,346 5,803 207. 2
B, 180 a9 | 476, 2 | 3,605,845 6,712 156, 1
g, 272 49 528.5 | 3, 708,782 5,937 160, 1
8 307 63 75%.4 | 3811725 5,330 140, 3
5, 143 51| L1053 22,33, 45 13,011 11239
NEW ENGLAND STATES.
|

1t e e S R S 3,747 10 268.9 | 3,337,474 8,373
bt R e e e e I 3,918 15 332.8 ) 3,397,254 | ﬁﬂ
L R A 4,046 17 420.2 | 3,457,056 8,139 95, 4
1 A L R L S e 4,029 26 645.3 | 3,516, 246 | 2941
100 4,758 20 420.3 | 3,576,635 §, 218 230.
U R R £ R 2 S 5, 300 20 377.4 | 3,628 786 §,121 299 8
1 N LA S 6, 166 30 480.5 | 3,830, 935 7,547 2030
T Ere G S T e 6, 261 31 495.9 | 3,733,083 7, %94 195. 4
DO <. oy e e 6, 542 32 167.7 | 3,785,232 7,751 204, 8
1 L 7,202 13 5971 | 3,837, 381 7,053 199, 4
1906. . £, 049 40 603.8 | 3,007,419 7,353 184, 2
| P A 7, 540 46 807.7 | 3,977,457 7,715 194. 0
b LR R R 7,316 56 T83.4 | 4,047, 494 7,329 181 1
Y R 7,708 38 487.3 | 4,117,530 7,198 174.7
1T S~ it % S T W AT 7,888 59 748.0 | 4,187,571 7,427 177 4
L WA S I 7.937 54 680.4 | 4,250,416 7,84 170,2
v L R TR ' 7,609 49 644.0 | 4,313 239 6, 792 157. 6
1913, ' 7,767 74 052.7 | 4,376, 102 6, 565 1509
AL . et e E e 7, 567 75 0011 | 4,438 947 6,048 156. 5
MG, ... 7,453 61 B18.5 | 4,501 759 6,925 153, &
e ......... LTI .0l s Lis| 4 364,631 7,307 161, 4
oy e eomalls |l ivag ol R -

1896-1509. . .. 15,740 65 432.0 | 13,708, 640 a2, 667
1900-1904. 29, 517 133 453.7 | 15, 404, 67 38, 051 R
1805= 1900 . 37, 934 pa] 611.6 | 19, 887, 251 37,243 157.3
1T L B 35, 768 311 BO2. 2 | 21, 566, 205 35, 266 162 5
L P e 27, 771 b F,041.3 [213, 693, 864 121 764 2154.0

1 Exclusive of last three months of 1915, 3 1915-1917.
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This table is self-explanatory and requires no extended considera-
tion, nor has it seemcE necessary to correlate similar tables for other
stone centers of the United States, but the facts as summarized in
Table 13, which gives the death rates of granite cutters for a 23-year
period, as based upon the experience of the Granite Cutters’ Inter-
national Association of America, show that, without exception, there
was a persistent increase in the rates during the entire period. The
districts which exhibit the highest prevailing rates at the present time
are Vinal Haven, Hurricane Islan , and Mount Waldo, Me.; Hallo-
well, North Jay, and Portland, Me.; Barre, Vt., and Montpelier, Vt.
Lower rates are shown for the granite-cutting districts of the Sou th-
ern, the Pacific Coast, and the Southwestern States, where, no doubt,
much, if not all, of the work of cutting and carving is done outside
or in open sheds,

Tapre 13.—MORTALITY FROM PULMONARY TUBERCULOSIS AMONG GHANITE CUT-
E%RYSE?iFI{érHE PRINCIPAL GRANKITE-CUTTING CENTERS, 188 TO 1018, BY PERIODS

[Experience of tha Granite Cutters’ International Association of America.]

I I
: Death || : | Death
¥ Nuniber | Number -
FPlace and period. : Deaths. | raie per FPlace and period. | o | Deaths. | rate per
Ly exposec. 100,00, : . | 00,000:
|
Vinal Haven, Hue- Boston, Woreester, |
ricane Island, and and Cape Anm, I
Mount Waldo, Me.: Mass.: |
1506=-1905. . ...... 2,15 15 705, TSBG-1008. .o v auu s 1, 3% i L1
19041910 . _....] 2842 25 870.7 1904-1001_ ... |3 a2 14 445, 7
IN12-101E88. .. ..., A 15 1, 6%, 8 1912-1918L ...... 2, 601 it b
Hallpwell, North | Providence  and
Jay,a.nd .'E"l::ﬂ."tla.;u.{l,4 | Westerly, R e
Me.: i and Stony Creek,
1506=-1903. ........ o b 2 44, 2 Conn.:
1904=10il. ....... i 2,356 26 1, LG & 1506=-1003. . . ... .. 2,538 17 oM. 0
1812-18181, . ... 1,624 25 1, 5 4 1904=-1000. oo 4,454 23 G0, 2
Concord and  Mil- | 1912-10181. ...... . 3,630 33 i, 1
ford, N. H.: | Albany and New
1896-1903........| 1,04 s g12.2 |~ York, N. Y.
1804-1911. ....... | 2, B05- | 12 277 1806-100%, . .. . ... 3,731 = 616, 4
1913-19082 ... 3,04 | bl R 1 180E=1000_ . ... 3,2l a1 T8
Barre, Vt.: ! i 1921818, ... 4,340 41 9427
18061008 ..., I 3 413.4 || Buffalo, Cleveland,
19041001 .- 1 123m 1% 28, 1 Detroit, and Chi-
1912-19181, . ... 1 1z 145 | 1,194.3 ||  cawo
l{nm%g_ller Vit.: 1506-1003. ... ..., Tld 1 140.1
1806-1903. . ......| 1,72 i 348.2 190d-1011 . .......| 1,378 12 75,9
904101, ....| 3% 21 643, % 1912-19181, ... .. 1,796 16 5309
H2=-T0181, . ,.... 2,8 30 1,025, 1 || Philadelphia, Fa.:
Quiney, and Waest 15061005, .. .uuus 1,620 7 4321
Quiney, Mass.: IM=1910. o a e 2,061 15 V2.8
1806-1903. . ... 4, 521 25 518, 6 IM2-10180. ...... { 1, 547 12 | Y157
To04=1911 . ... .. 6. 511 a7 ol = 4 |
1912-19181 ... .. 8,101 | 50 810.5 || !

1 Exelusive of influenza-epidemic poriod.

VALUE OF PROPORTIONATE MORTALITY FIGURES.

The proportionate mortality figures for tuberculosis have not
undergone a corresponding change. No satisfactory explanation
can be made of this phenomenon without an extended statistical
analysis, which for the present purﬁnse would seem not to be called
for. For all ages the percentage the deaths from pulmonary tuber-
culosis are of the mortality from all causes is 44.6 for the peried
1906-1918. The proportionate mortality figures are extraordinarily
‘high at ages 25 to 64, for which years nearly one-hall of the entire
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mortality is due fto
detail, are given in Ta

Eu]monmy tuberculosis alone.
le 14,for the entire United States and Canada,
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The facts, in

for the State of Vermont alone, and for other sections of the country.

TapLe 14.—PROPORTIONATE MORTALITY FROM FULMONARY TU’BERC’ULGS'!B AMONG
GRANITE CUTTERS, 1906 TO 1918, BY AGE GROUP AND PERIOD OF YEARS,

[Experience of Granite Cutters’ International Associntion of America.]
THITED STATES AND CANADA,

e S O 0 T

=1 R = e

1906-1012. 1813-1018,.1 1906=1918.1
Deaths from Deaths from Doaths from
l_mmm::gf; plﬂ.‘l!lﬂllt‘lr}" 1Jull:|.'mlmr}"
tuberculosis. tuberculosis. tuberculosis.
AEE QUK. Deaths D-&nth.sL \Deaths
from all Per |fromall Per  |from all Per
causes. | cent of | canses. cent of | causes. eent of
Num- | deaths Num- | deaths Num- | deaths
ber. from beér. from ber., from
all all all
eauses CAISES. canses,
b 7 [ B 1SR e i 35 7 0.0 11 2 18.2 46 9 10.8
250020 YOArs. coviiiinan T a0 52. 8 i 13 34583 b 45 47. 8
o3 yoars. . ... iloio.l. T2 34 47.2 (3] 31 40,4 135 5 482
35 Lo 39 vears. ShoEil 122 56 459 107 a2 45, 6 20 108 47.2
A0K0 4 FeaTS ... ... 152 i 404 152 M Gl. 8 aM 1649 i
A5 k0 49 PeATS . ... i..oieer.. 136 5 3.2 153 1103 5.3 a4 178 i
(IO T 149 78 52.4 154 02 47.4 343 170 40, 6
Shto b years, .. ...l 116 42 3.2 131 B4 45,9 7 104 42. 9
BOLo 6 FOoOTE, .o cevncnninnes i a3 H. 4 127 B5 43.3 b | B8 30, 5
B5 K000 Fears. ... ueeea o G4 15| 2.4 L 25| 26.3 140 A0 25.2
LT B T - R S S T 4 14.8 45 10 3.2 72 14 14, 4
P R L R v P et B E 17 1 5.8 a1 1 3.2
B0 years and Over............ | 10 Cran T S 11 O Sl i o
' .
2 15, (e e |6 o R T T 1,m‘ msl 46.3 | 2,221 w1 4.6
VERMOKRT.
i
L T o 12 4 3.3 ] | e | ........ 14 4 28
2RO TERTS. .. .- iiiandanan P 15 fifi. 2 16 11 G5, 8 a8 i 6.
BObo3d years. ... ... ... 21 & 3 20 12 il 0 41 o) 43,
85 to 3D yearsS. -cviv i innnnnns 45 25 55. 6 43 =3 5, b B8 45 .
dlitoddyears . . ... ....... Fd &1 27 50 63 0 635 114 67 A
A5 L0 A VRATS . ..o iinianans 11 24 58 5 Tl 5| TL8 112 5 G7.
S0ka 54 Yoars . ..o oo 41 30| 732 H0 29 680 ] 59 4.
o Lo S0 years. .. ..coiaeiin :| o4 11 45. K 39 230 5 %] a4 4.
T e 13 81 BL5 17 6| 323 ] 81 46,
G5 o 09 Years. couean.. . & | 1 20.0 10 3| a0 15 4 26,
0o T years. .......... e e e ] e bhn s il [ e e
THL0 T YOArS. oo cvainiicnan 1 ramafesasanin]s L VR | RS ] SR
Byears and OVor; favin i i R EETRe e S PSR ) e S
10 G pEES e R 209 | 158 | 58 | a3 198 | 53 613 351
MASSACHUSETTS, CONNECTICUT, AND RHODE ISLAND.
ke 2 pegrg ol ! 3 1 &5 3 R e 4 1 5.
2o B pehs . | 14 7 0.0 fi . a3 20 ! 45
Sbe B years o tEie et ] 11 [} M. 5 15 b 44, 4 24 14 4%,
RO A0 years_ C L IIUITIEL I L ] 13 34. 2 19 10 2.6 ar b 4l
Ml to dl years ... ioioi i 25 15 53. 6 2 17 7a. 9 b | 32 G2,
IR e 0 1 (A e a8 21 55. 3 42 23 54. 8 RO 4 1.
BotoStyears, ..o . il. a7 13| 351 53 24| 453 ) 37 41,
0o bo 50 years. ... 13 15 41. 9 41 a1 51,2 k4 30 46,
i VD B S R an 11 6. 7 42 18] ARE 72 20 41,
il TR R e & i 21. 2 40 10 2h0 T4 17 8
JULO T WeALS . aeeeeeso s 14 4 28. 5 22 b 2.7 a6 f 25,
poke ) Srears. .. LT i BREERE R P e L. [Py ) P R, W e waaai
80-years and over.......... .. L P e e Bl e b LI e et st
e B e S i 207 116 | 381 315 13% | 43,4 BL5 25k 41,3

1 Exelusive of last quarter of 1918,
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Tigle 14.—PROPORTIONATE MORTALITY FROM PULMONARY TUBERCULOSIZ AMONG
GRANITE CUTTERS, 194 TO 1018, BY AGE AND GROUP PERIOD OF YEARS—Con,

MAINE AND NEW HAMPEHIRE,

= = — T
THKG=1912 1913-1918 l 1G=1915
Deaths from Deaths from Deaths from
pulmonar pulmonary pulmonary
tubercilosis. tuberculosis. | tuberculoss.
ARSI, Deaths . Deaths | Deathe
from all Per |from allf FPer |from all Per
calses. cent of | causes. cent of | canses. cont of
Num- | deaths Num- | deaths Mum- | deaths
ber. | from ber. from ber. | from
| all all all
| causes. CALSES. CANSes.
| |
20toM yeArs. .. ciccciaaiaans 3 o P e 1| 1000 4 1 25.0
25 10 20 vears..... e IREREE T 4 5.1 Ly B TR 8 4 5.0
S0 bo Sdears. St E G 75.0 & 4 bt AL 13 Iy Th. 8
G510 30 PRArS. ..ot i 10 4 40. 0 # 5 BLE 18 2 5.0
OB TS, .. ans 149 10 2. 6 14 85| 5l 33 18 5 5
A5 E0 40 POOTS. oo aanaanaaats b | 13 GL. 9 17 | 529 38 22 5.9
BOto B4 years. . ........o.o.. 4 10 41. 7 33 151 545 57 24 4.1
B510 59 FOMSB. vuurennnnsnness ) 5| 25.0 20 10| 50.0 40 15 7.5
GOTOGE Wears. .. .o 14 8 42. 1 18 | 5546 ar 18 45. 6
65 to 69 years 12 4 3.3 12 6| B&H0LO 24 10 41.7
70 to 74 Years 6 1| 16.6| 5 3 | 3.5 14 4 28,6
75 to 79 yéars P [ ] SR | e i | et
B yearsand over............ e e T PR o e [ et [ | By [
Fotal...c.iboneaboan ]l aes | e8| a6 190 74 | faz| 2| 13| 4

On the whole there is a remarkable consistency, confirming the
mortality figures based on the exposure to risk and exhibiting the
highest proportionate death rates for the State of Vermont, where,
for the period 1906-1918, 57.3 per cent of the deaths from all causes
were due to pulmonary tuberculosis alone. The highest propor-
tionate mortality figures occurred at ages 45 to 49, being 67.0 per
cent of the deaths from all causes. For Massachusetts, Connecticut,
and Rhode Island the corresponding proportion—for ages 40 to 44
years—was 62.7, which would seem not to require additional evidence
to sustain the conclusion, previously advanced, that the present
mortality problems of the stone industry are such as to call most
urgently for qualified publiec consideration.

OCCUPATIONAL MORTALITY IN THE GRANITE INDUSTRY.

In the foregoing observations the mortality experience of the
Granite Cutters’ International Association of America has been
considered without reference to particular emplovments. In Table
15, however, an analysis is presented of the principal occupations,
and, while the facts for other employments than cutting are rela-
tively limited, they are entirely conclusive. Taking the period of
1905-1918 as a convenient basis of comparison, it is shown by
Table 15 that the death rate of granite cutters in the distriets of
Barre, Vt., and Quincy, Mass., combined was 949.6 per 100,000, in
contrast to a rate of 339.4 for tool sharpeners, 254.4 for lumpers,
boxers, and derrick men, and 187.6 for polishers. These resulis
strikingly confirm the conclusions, based upon general observations,
that the excess in the death rate bears primarily, if not exclusively,
upon the granite cutters and carvers, or those who make use of
pneumatic tools.
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MORTALITY FROM PULMONARY TUBERCULOGSIS AMONG THE GRANITE
TE%"'%TIEﬁIE‘{OFBBARRE ¥T., AND UING'% HASS.ﬁIﬂGMPARED WITH THAT OF TCOOL

SHARPENERS, LUMPERS, BOXERS, DERRICK MEN, AND GRANITE POLISHERS, 1596
to 1518,
I
ra ¥ - -
Ciramite cutters,? Ton] sharpeners.? I;ﬁﬂ%ff]}i;f;gﬁr | Giranite polishers
‘!i:e;'uimr N um- Dieath {Num- Death h‘tlm-i Death | Num-] Death
e ber | Deaths, ot ber | Deaths, — ber | Deaths| 18 | e |paypy) rate
nosod., 100, 000, {posed, 0,000, puﬂe:l.| 1 Jmu.ipm!, 1!!5,1‘1]0.
T P 1,339 e (e (! s i B | e e g [ g~
R 1,325 G 482.8 | 13 (.coo..-. R o o b e Rl -
s, ISP i 8 1 T 4458 4B )........ o Tl ety | BEEEIE | SRR SR A
1809. ... ......| 1,679 6| 357.4 | M7 ' SECTRES SR i b s s o] vk st
1006 ... .. o0 1,887 Tl ol wEl....... R R R SRR SRS RS B
190k: ;. ine2] 1,538 10| 54.7| 190 5 R e A [osinfirannatis s
1902, .........| 1,831 12| 621.4 | 180 )......:. S S e R G PR [
L7 A e 1, BiE Ot T e | T SR S R | ......... ST g T (B
i 1,032 11| 560.4 | 224 | At g Beere b i [zt frories et ey
111 1 TR | 2,202 19| Bd3.6 | 244 P R Bl I e L
T A .| 2,309 W T RS 248 § TR LT (e i
P i 2, 5 15} T02.8 | a0 | e B e £ il | s L= et
A 2, 487 24§ 065.0 | 292 1| 281 R ] Y| e ERls
.......... 2, 57 161 621.6 | 254 Lliz...4 2908 B TR e E
11 [ RS 2, 5 27 11,006.8 | 278 | [ 241 e el 194 A JE| o
1 -7 [ A o 2,713 LTt T R T T R | P 18 [ [ARREEEE My 250 Ty e e
' L S e 2, x| VL& | 230 7| R e | R S ol SRR Sl :
WSl & G ZEAL 0BT | BR il ol 314 (8 Bdenics 257 1o L e
) 2 SR I02E | UMb KRR s 273 Filsiars
MHE T, AR5 B0 |1, 0309 [ 153 12 [T STER x5 272 onit R i
1| | R 2. 87 T [ | M | | IR T | B8 7 [ g i
T 3,482 b ) e et O R [ (R 241 ! | o L | R e s R -
10184, .| 2, 36 26 |1,080.4 150 p P ol F 5L -0 [ R R v ¢ B (R S
1800-1809 ., ... 5,013 22 3721 | 525 1 | T (TR [l PR e B i
10EM-190H ... . ... 0, 544 | 5237 | =03 e R B S e e | e
19061908, . .. 113 185 M TV1.4 01, 384 1 e 1,315 [ +r b R
1910-1914.. ... 13, 106 196 | 961.4 1,193 1§ N T 4 1, 204 B iyt
lﬂli—lﬂlﬂ*,...:lﬂl,fﬁg 11910, 143, 2 | [t B P et 1, 167 L | 1, 149 1
IMB-IBIEL...FS-S, T 380 | 9.6 (3,240 11| 3%0.4 3, 53l 10| 2544 (3,195 L] 187.46
1 Barre, V., and Quiney, Mass, ¥ Barre, V.
Quiney, 3[:133., Westerly, R. L, Barre and Hardwick, Vt. 1 Exelusive of lagt three months of 1018,

Similar results have been observed elsewhere. In Table 16 the
mortality from pulmonary tuberculosis among the granite workers of
the Barre and Quincy districts is compared with the corresponding
mortality in the Derbyshire district of England, reported upon by
Dr. Sidney Barwise in a notable report on the Prevalence of Phthisis
Amon uarry Workers and Miners to the Derbyshire County
Council, February 6, 1913,

Taptk 16.—MORTALITY FROM PULMONARY TUBERCULOSIS AMONG THE GRANITE
WORKERS OF BARRE, VT, AND QUINCY, MASH., COMPARED WITH THAT AMONG

SPECIFIED STONE WORKERS, COAL MINERS, AND | ULTUR BY-
SHIRE COUNTY, ENGLAND. AND AGRICULTURISTE IN DER

BARRE, VT., AND QUINCY, MASS.—1905-1916.1

Occupation, De“ﬂlﬂ‘w per

Etandard pulmonary tuberculosis deathrate®...... ... _............... . . 178§
1y L 0 e e e TR s s A e 940,
Tool-ahappenerss L0000 s ik e TTITrES 3394
Lhmim. Kroxirmy sl cavrhok Wb ... ol R i) p e oo e T T TR 254.4
ceanibe polisligel: =20, o ST el e e e s e e e 187.6

DEREYSHEIRE COUNTY, ENGLAND —1901-1910.

Btanderd phthisls donBlizuted.. coe: ol SnEE . Do 7.0
T Ty P e e e ol I SR e S 1,370.0
he two Matlocks snd the two Darleys, stone workers (some in limestone)......._.... £ ' 700.0
Bakewell registration district, gritstone and limestone Works. ... 500.0
Persons employed in and about limestone quarrics and works. 171.0
LANRARMI ORI - . . i - v e P O S A =T e 1520
Persons employed (0 and abowt eoal Mnes. ....... . een oo 63,10
Persons employed in agriculture. ... 65,0

! Exclusive of influenza. t;'pirlcmiz: period.
1 General I:nrrulaunn of Vermont and Massachysotis (20 years of age and over),

* The phthisis rate for England and Wales is below the American rate because of the high mortalit
from acute snd chronic brmtlfhlt.is. which is eight Lo ten times more common than in this m}uluﬂ:-r. f
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MORTALITY FROM ALL CAUSES.

To facilitate a broader study of the subject, but without enlarging
unduly upon matters of detail, Table 17 is included to illustrate the
murts&it from various causes, limited to the granite eutters of New
11]‘11g113u111:1},7 as compared with the male population of Massachusetts,
20 to 69 years of age, inclusive.

TABLE 17.—MORTALITY FROM SPECIFIED CAUSES (ABRIDGED INTERNATIONAL
LIST) AMONG THE GRANITE CUTTERS OF NEW ENCGLAND COMPARED WITH
‘%:aﬂ_tmﬂibﬂ‘l;rHE MALE POPULATION OF MASSACHUSETTS, 20 TO 69 YEARS OF AGE,

13 .

e — o — e -

I
{ Males of Massa-
Opanligcutiorsof, chuseis, 3 to 9
Abridged : ol ] years of age.
tﬂrm]fi:;c Cause of deatl. —_— :
number.t Mum- | Death | Num- | Death
ber of | rate per | ber of | rate per
deaths. | 100,000, | deaths. | 100,000
1 e 1 B R b &b 541 | 0.8
8 gy e G T e B g e L e i e, SR | S
T T T R p T e R S e P R R B e (e 10 | -4
B T e a .2
T T L | e e e e PR R et S e e 1 2T 16 -4
G | Searlob feVer. .. .. coccmmmisiiiinnrsanassianananines sasers 1 27 da B
T | Wheopingeough_ ... .oooieiiiiiiin b ey
g | Tiphtheria and CEOUP .. csssmnrn-m=z2z=- - i L
A el L[S i SR e 4.3
10 | Asiatic cholerg.........-- B e It
11 | Cholera nostras.coeweesans-s e i e e o i e o D S S o el
12 | Other epidemic diseases. .. . ......n.a [ 7.4
13 | Tuberenlosis of tha IANES. ... .cccicciaranranssamsnnananss il | 208. 4
14 | Tuberculous meningitis. ... ccoceenscsciveaccasmnsansnnrans | 3 3.0
15 | Other forms of tubaretlosis. - cvime e cicaisciaessanranss 3 q 0.4
i6 | Cancer and other malignant TRIOIS. ..y v avecacaaniiaanns ( bt 63.0 | 4,875 | 841
17 | Simplameningitis. . il a sy 2 55 1 |
18 | Cerebral hemorrhage and softening. ... ...ovcciesssronans 15 41.1 | 4,220 Th. 4
19 | Organie diseasesof thehearl. .. ... oioiimnninmaeanaaa. fird 175.3 | 9,236 | 166, 7
o | Aente bronchitis ..o c s s ssssaan i na s 91 2.6 ET 1.6
o] HiCHeenic brooeBibla- ... oo i s e e e A 1 265 4.8
IO T0 1 41 IR e i e e o 59 | 1616 | 5,943 107, 8
23 | Other dizeazes of the respiratory systam (tuberculosis ex-
e R e R e R o3 B30 | 1,740 314
24 | Disenses of the stomach (eaneer excepted). ..o o..oooiiinifornaaass ezttt | Wi 13,0
26 | Appendicitisand typhlitis.. ... ococoiiiainiiini e i | 16. 4 | 688 | 12. 4
o7 | Hernfa, intestinal abstriotion . o ..o co.eieinimimree oo anrnra e acsaanaas | 488 | 5.8
25 | Clrrhosis of the Liver... ....coeieeeeeues ey - [ 871 15.7
ﬁ Acitte nephritis and Bright's disease. ... .....cociiiniaess ) | . 8 | 4, INE 1K, O
B R s e o i i m e MO 0 b .
35 'i-"'ﬂ].Eni deaths (suicide ¢xcepied). . ...cavienrrnerianacaans ol 2| 6877 1225
20 Suledde. .. e cicsnsmmarrar s i s E R E T X | 54. 8 1,628 0. 4
37 | Other defined dibangos. ... ... ..ol oLl 72| 197.3 | 13,470 243. 4
3% | Diseases ill defined or UnENOWI. - .. cooioiiaiaanmeaaan- 4| 11.0 e 4.9
T o o e o e e e LR | 70| 214 | 71,080 i 12.8

1 Manual of the International List of Causes of Death, United States Burean of the Census, Washing-

ton, 1. C., 1916,
3 Death rate per 1,000,

Table 18 illustrates the mortality changes in the accumulated
experience of the Granite Cutters’ International Association of Amer-
ica, but limited to the New England States, and the principal causes
of death, emphasizing an increasing death rate not only from pul-
monary tuberculosis but also from pneumonia, bronchitis, asthma,
heart disease, and eancer. It also shows the comparative death rate
for the Massachusetts adult population, indicating throughout for
tubercular and rvespiratory giseaserﬁ a diminishing mortality, in
contrast to an increasing death rate amonF the granite cutters of the
New England States. This table, clearly sustains the conclusion
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that the factors which make for a lower respirator am
ﬁanural Eﬂpulatiun are offset by the decidedly health-injurious
itions affecting the lives of persons employed in the granite-

the
conc s
cutting industry.

DUST PHTHISIS IN THE GRANITE-STONE INDUSTRY.

mortali ty among

TAnLE 18.—MORTALITY FROM SPECIFIED CATUSES AMONG THE GRANITE CUTTERS
OF NEW ENGLAND COMPARED WITH THAT OF THE MALE POPULATION OF MASSA-
CHUESETTS, 20 TO ¢ YEARS OF AGE, 1206 TO 1918, BY PERICD.

Granite cutters of
New England.

Male r.nllﬂtlﬂl': af Mas.
sachusetts, 20 to 69

years of age.
Period. . -

Number of | Death rate l Number of | Death rate

deaths, Ipﬂr 1040, 00, ’ deaths. | per 100,000,
Tuberculosis of the lungs., (2810
ST T e e A L e R o | Ty e l ____________
e L e e e e e i Do e ) 133 | 453. 7 10, 592 | 7.4
PO & R e e R e DR R ST R 232 Bl £ 10, 653 | 225,10
IR s i L L L s a1l £02.2 | 10,55 | 204. 5
L e e e R Pt By e e 200 1,044. 3 B, 9T i $207.0
Ppeumonia. -(32)
H |
AT o R SO Wy e R 12 Y iy e i
L L L B e s s 20 ag. 0 b, 5A8 | 130.1
L L ot 32 B4 4 8, ¥l | 117. 86
e e e M B e B e T 45 124, 4 5,870 111.1
b e A e L e S S e ] 201. G 3,505 11126
Bronchitis. (83, 80t

e b e L o e 3 [ Vg bl ok B RS (e e
e o e e D SR 3 102 T15 16,8
LT 1) e e i R e e e e LR T | 18, 5 570 120
1 b e e S S R s 13 ] 355 467 &8
SURGEIRaN o e L e e e 12| 43.2 187 25,5

|
Asthma. (BEH
M B s e L e 1 ] [ ! ............
PO G ot e R e T R e e [ T 332 | 7.8
L905-1909. . . g 3 7.9 o3 | 4.9
BRI o e R S T T 10 258 13 | 2.1
1015-19152, . 7 25,2 4 | #1.9
Organic dizseases of the heart. (790
L T R S e A R DT
L N e P T e oo 23 T8.6 5,979 139, 7
L L R L P A L e s s 14 147. 6 i, G L35 &
L e R e e o e F s R Bt 152, 2 7,128 134.9
L E S L RSt e = R s L6131 b e ke i) 148, 0 5, 504 4174, 4
Cancer and other malippant tumors. (39-45)
15061804, .
3 Tw 1 T e

LT s s o e L - [ T e
1905-1909. . SEZnRIae v o ﬁl 9.0 e %ﬁ“;
t%:t:ﬁi;‘; ............................................. 24 Gl | 4, 141 78.4
s i 17 6.2 | 3,057 00. 4

! The numbers in parentheses refor to the

L:i::l.ﬁ:ﬂ' {i‘hugﬁus of Death, United States
L XClinsw i ic

E 1915—"1];; ; Ee ol influenza-epidemic period.

international list numbers. See Manual of the International
Bureau of the Census, Washington, D. C., 1916.
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MORTALITY BY SINGLE YEARS OF LIFE.

To make the foregoing analysis as complete as possible Table 19
has been ineluded, w]zi]:‘,ﬁ exhibits the mortality among the granite
cutters by single years of life from pulmonary tuberculosis, from
nontuberculous respiratory diseases, from all other causes, and from all
causescombined. According to this table themaximum ageattainedin
a total of 2,221 deaths was 87 years. The average age at death from
pulmonary tuberculosis was 47.4 years, from nontuberculous respira-
tory diseases 51.9 years, from all other causes 50.9 years, and from all
causes combined, 49.5 years. The corresponding average ages at death
of the adult white male population of the United States registration
area were 41 vears for pu]ilmunury tuberculosis, 57.5 years for tubercu-
lous respiratory diseases, 58.9 years for all other causes, and 56.6 years
for all causes combined. 1t is therefore shown that death from pulmo-
nary tuberculosis among granite cutters occurs on the average about
six years later than among the normal male population, while from

all causes combined granite cutters die about seven vears earlier.
Tinte 19.—MORTALITY FROM PULMONARY TUBERCULOSIS, NONTURBERCULOUS

RESPIRATORY DISEASES, AND ALL CATUSES AMONG THE (:i-’tJLNI'[‘E CUTTERS OF
THE UNITED STATES AND CANADA, 1606 TO 10151 BY AGE AT DEATH.

[ Experience of the Granite Cutters’ International Association of America ]

————

Deaths

Deaths |
[rom | from nom- I’:’{_ﬂ:!"” Degtha
Areat death, pulmonary |Eubereulons all ot !: from-all
tubercu- | respiratory | S0 SUFT | causes.
1o=i=, disenses, i
2 2
7 0
11 14
3 0
10 12
8 13
9 21
10 21
(i 18
5 | 15
g | 23
11 | 23
4 12 25
2 0| 25
3 19 33
5 14 30
7 23 53
4 i 42
5 Il b2
L 15 43
ﬁl 22 gh‘
FA 1 12 it
i (1] 2 0
B g1 19 60
f 1n 2 70
a9 | 5| E!: 5
] 36 | b 2 (%1
Y R A N S B S S | 30 ¥ 27 4
d8yenrs - L il e RS RS ar | 5 5 67
1t e R e R e e R e e I | 36 4 20 i
o L TR S i o e B T (R S T e a5 3 37 78
R e, L N A P O e 25 5 A ] 54
e L e s i e ) 40 | g | 7 0
I e S R e T e | 25 1 25 A3
R e e e e 3:3' T e | V2
Ty - e el e s Pl LR 25 | T 1% 50
(L L e s &) 3 23 46
T R el P e R R S R R S B 7 A 19 1|
R e e e S TR e e B B e s e e T [£1] 0 20 48
15 i 34 52
14 i 1% 39
20 b 24 53
f!! T IE 48
20 4 17 41
12 b 25 432
7 fi 15 a0
11 L] | 31
G 10 23 42

1 Excluzive of last three months of 1918,
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Tante 19.—MORTALITY FROM PULMONARY TUBERCUL
RESPIRATORY DISEASES, AND ALL CAUSES AMONG THE

DUST PHTHISIS IN THE GRANITE-STONE INDUSTRY.

08I8, NONTUBERCULOUS
GRANITE CUTTERS OF

THE UNITED STATES AND CANADA, 1006 TO 1918, BY AGE AT DEATH—Concluded.
[Experience of the Granite Cutiers’ International Association of America.]

Dreaihs Deaths

{rom {rom non- ]‘;f:}ims Deatlhs

Aroat death. j:rimlnmmrr tuhercutlnus all other from all

uhercu- |res ory . callses,

| losis, diseasps, causes.
[iich o R T P e e e e | D E A e O [ 6 b 18 29
[i] g:mn. .......................................... i z i }g gi
R L S T L e e e sl

e 4 2 4 10
R P M e e e e s e e 4 3 11 17
ey DA e R G S TR T 1 2 18 | 14
T4 vonrs : 2 - .is i &
Ty |y Rt S L T T o i 3 3 [
o T R sy e 1 | i 8
i e R AT R L R B B S 5R,  T, Eal] 4 4
Ly E e L E e R e s s e e e 3 [ ¥
L e P e i [ T P e L] ]
O T e g G ElR R SR PR R e S T e 1 4 5
Bl AT o i hacins ooms m s o 9 SR i e 1 J i
o) I e S i e B I N B S PR e 1 3 4
P R AR e R L e e T LR s e i 1
B VBANS. coevveciiianananiauannanaassatasarasnsssssensassancnnnannanfonannnmssnsnfansososcssiufianinsananas
ﬁ T S e e T FE R e | PR 7| 5 7
]"Eﬂm ................. s e e O el oo e B FRPPIC R PR ] R | e R T O FEzssamas
i T [ PR R | s e e S e e S DR LR 1 1
o Wt e s e R i A e e d el R P e a1 | 264 e 2,21
- ————————— — -
Avarame sgeiat deatl.. ... civrasvt ronen st mme s n s ' 47.4 | 51.9 0.9 49.5
Proportionato mortality - oo cvoi v e i 44. 8 i 11.9 43.5 100.0

WHITE MALES, UNITED STATES REGISTRATION AREA (20 YEARS 0OF AGE

AND OVER).

Averageageat death. . .. connaar i ‘ 41.0 5i.8 | 53,40 S48

TUBERCULOUS AND NONTUBERCULOUS LUNG DISEASES.

The general death rate at all ages of granite cutters in the State
of Vermont during the period 1911-1917 was 20.11 per 1,000, but

from

ulmonary tuberculosis alone the rate was 11.84 and from

nontuberculous respiratory diseases 2.76. The excess in the pul-
monary tuberculosis mortality falls, however, with divergent degrees
of severity upon different age periods, as clearly shown in Table 20.

TAnLE 20.—MORTALITY FROM PULMONARY TUBERCULOSIS
RESPIRATORY DISEASES, AND ALL CAUSES AMONG THE G

BARRE, VT., BY AGE GROUPS, 1911 TO 1917

| Experience of the G

NONTUBERCULOUSB

RANITE CUTTERS OF

ranite Cotiers” International Association of America.]

| ¥ on tuberculons
| Pulmonary tulber- % e T
| Ty :‘ﬁi‘ilil atory  dis- All causes.
Number | Sl
{ death. :
Age exposed. Death Death Death
| Deaths. | rate per | Deaths. | rate per | Deaths, | roate
1,004, 1, (i1, 1,
| | |
Ihita 10 woars. o oo oidans ! < P | P S e T
L i T P e e Fe B W R I IR e s ) e | 2 1.67
ot M T R 1,45 10 iy | ISR | s SRR 12 505
ANt Sd yearss . TR 2,083 4 1.92 z R 1L 508
o v e Ly e 2,441 13 5. 32 5 2.05 b 9. 43
40to 44 Fears. ........ 1,007 an 15.02 5 20| = 44 22.08
daEoAgTeArS. .. (. .. . loolll) 1, G 30 149, 1G i} 3.83 &3 3584
[Tl 7l © o - e ST 918 | 20 31.59 5 5. 45 40 43, 57
LTl b et B 345 | 20 57,97 5 14. 40 3 1. 35
L P S AR 100 | 5 73,50 4 36, TO 17 155. 96
86 yearz and Over.. ... .0 L. 64 | 2 31.25 2 .25 10 154. 25
| Tt S S S 12,330 | 146 1. 54 T | 2. 76 Y .11
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The table emphasizes the comparatively late onset of tuberculosis
among granite cutters. The death rate does not assume serious
proportions until ages 40 years and over. The nontuberculous
respiratory diseases are of comparatively small importance for ages
under 55.

Comparing the mortality from nontuberculous respiratory diseases
among the granite cutters of Barre, Vt., with that of the male popula-
tion of Massachusetts for 1911 to 1917, it is shown in Table 21 that
the death rate per 100,000 for the granite cutters was 275.8, while for
the adult male population of Massachusetts it was only 179.5. The
death rate from these diseases for granite cutters over 60 vears of age
is exceedingly high—3468.2 per 100,000.

Tarie 20.—MORTALITY FROM NONTUBERCULOUS RESPIRATORY DISEASES AMONG
THE GRANITE CUTTERS OF BARRE, VT., COMPARED WITH THAT OF THE MALL
POPULATION OF MASSACHUSETTS, 1011-1917, BY AGE GROUPS.

[Drata for granite cutters taken from Eﬁperi?nn& of 1 hc] CGranite Cutters’ International Associztion
of America.

——-"

== =

| Granite cutters of Barre, | Male population of Massa-
! chsetts.
Age at death. = T “i I': -'l“ 1 Lk
= | Death | death

JJL"JEH Deaths.| rate per [Population. Deaths.| rate per

Apeasd. | 100, 000. | 100,000,
L gt TSR S SR 8 e T e o] 3,427,123 | 1,28 47.6
0T S IR e ORGSR 4. 524 7 154.7 | 2,007,688 | 1,794 )
I L T s T 8,563 i1 | BOR.7 | 1,600,792 | 2,458 | 153.5
T N e S i 1,23 10 | THL.E | 1.064, 755 | 2780 | 3.6
Lt T SR R 173 6| 3,468 2 M7, 713 | §.850 | 8534, 5
G g e e 12,330 | X1 o758 | 0,008, 009 | 16,160 | 179.5
Blandardized rates .. ...ccouveinnnrinnennn. I L e e 124.6

|

—acm——— =

1 Standardization based on the age t’:J.eribu.iiun of the granite eutters of Barre, Vi, l.Lil:Iulun.
COMPARATIVE OCCUPATIONAL MORTALITY.

When the mortality rates at all ages for granite cutters are com-
pared with other occupations involving a considerable health hazard
the contrast is quite striking. It will suffice for the present purpose
to utilize the standard oceupational mortality ficures 1[::1* England and
Wales for the period 1900-1902, no later data having been published.
The death rate for granite cutters at Barre, Vi., %‘rnm pulmonary
tuberculosis was 11.84 per 1,000 exposed, for English tin miners 7.80,
for tool and cutlery makers 3.76, and for potters 2.72. Yet all of
the three trades referred to for purposes of comparison are recog-
nized as distinetly injurious to ﬁﬂuﬁh, though none approach the
excessive death rates for granite cutters in the Barre district. This
excess is not maintained in a comparison of the mortality from non-
tuberculous respiratory diseases in the different occupations. In

eneral, for all n?th& three occupations the rates for these diseases are
igher than those for granite cutters. The nontuberculous death
rate for the granite cutters of Barre, Vt., was 2.76 per 1,000 exposed.
This compares with a rate of 8.22 for tin miners, 4.31 for potters,
and 3.61 for tool and cutlery makers. All crude death rates are,
however, in a measure misleading, and the true state of facts is only
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shown with accuracy by an analysis of the mortality for divisional
periods of life. The importance of this is particularly emphasized in
considering the crude death rate for all causes, for while the death
rate of granite cutters was 20.11 per 1,000 it was 25.25 for tin miners,
16.94 for tool and cutlery makers, and 14.50 for potters. The facts
in detail are shown in Table 22:

B 23. MORTALITY FROM PULMONARY TUBERCULOSIS, NONTUBERCULOUS
HRedoRy DREiSES ANR A, GBS ANONS 18 GhaSile CUELRAS OF
ARRE, VT., 1911 TO 1917, COM THA" N TI IR&
D T B0L INETRUMENT AND CUTLERY MAKERS IN ENGLAND AND WALES, 1
TO 1002, BY AGE GROUPS.

Death rate per 1,0040.

England and Wales.

Age at death. Granite
i ﬁ“tmﬁ\ of Tool, ins
ﬂfm! L. TIT'. nﬁll P tlt"L‘ Stmmﬂ“t..
(1911-1917). S| S OEE |and cutle
((1800-1802).. (1900-1802). syl
= | {1900-1902),
Pulmonary tuberculosis.
E?%ﬂyﬂm R e e i A L AT 3 illgg El.gg f:i;
i T T e TR Sl Aoy i Al e Bty [ER e & e ;
25 to 34 i'rears .......................................... .M 7.4 Z.00 2.04
T T e A R R S e T 4. i) 11. 84 3. 79 5,00
o g 1y e S o e T 23. Th 160 81 7.14 7.13
T Ty S e e | BT b e R U el Gl 67 17.11 437 5. 28
B e e e LTt 31, 25 18.21 -97 1.097
T Bl Jo ST Lt TR BT S0 e e < 11.84 7.80 2,72 3.76

Nontuberculous respiratory dizeases.

e e i i S e o e e 025 0. 4 023
T L | . 60 LB .56
P T Yo T D P R A R R e i e 0, 56 4. 52 -4 1,14
A A BTN A o w e e b A e T b ook, | 2,95 10, 6 3.2 2.0l
45 to 54 years...... rm el SNl e R e e T el 1 4,43 12,14 10, 78 b4
O R e e e ML E R 10, 82 26,04 25, 10 10,42
B e U O e S e e e L | 81. 20 T1.04 H0.04 25, 46

L b s S S S P S e A e e R ' 2. 76 8. 22 4.31 4.61

All causes.

D R R L e o e e b i ot R e e 1. 40 2. 02 2.09
o e T TP ¥ Sl SR S © R R 1.97 5. 53 3. 68 3.32
R WBEE + v & v mim 5.0 o Bl o o il o e G. 44 15, 41 b.26 G, 22
L PR T R b e e R e e T R A 15. 10 1. 15 14. 52 135, 65
- Ty T e LR B S R R e S a7. 4 35.75 31, 04 25,97
LR L et e b S o S S 116, 74 7217 515 42,05
B9 yearaaiilitemar - o R R e e s e 16, 25 e 115, 24 100, B

e e SRR L T il 5 1 E 2011 | 5::.251 14, 50) 16, 94

According to this table pulmonary tuberculosis does not assume
sertous proportions until about the age 35, but beginning with age 45
and to the end of life the rates for granite cutters are decidedly in
excess of those for other dusty trades, and, of course, very much
more so than those for occupations not involving health-injurious
dust exposure.

The foregoing observations would seem to justify the conclusion
that the cranite-cutters’ trade is not m:]g,r iljll]l,;,x.l-m_«;ﬂ:'r iIljuriﬂus to
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health, but decidedly more so, as regards its specific liability to pul-
monary tuberculosis, than the corresponding employmenis in tin
mining, potteries, and tool and cutlery making.

There is nothing in the climate of New Engﬁmxd or of the State of
Vermont which is suggestive of a predisposition to an excessive death
rate from pulmonary tuberculosis or from nontubereulous respiratory
diseases. An analysis of the mortality by months and seasons shows
that the death rate of granite cutters conforms in its fluctuations
to the standard for the male population of the State of Massachu-
setts. The season showing the highest death rates is January to
March, while the lowest death rates are experienced in July to Sep-
tember. The mortality by months and seasons is shown in Table 23.

TABLE 23 —MORTALITY FROM PULMONARY TUBERCULOSIS AMONG THE GRANITE
CUTTERS OF NEW ENGLAND COMPARED WITH THAT OF THE MALE POPULATION
OF MASSACHUSETTS, 1908-1918, BY MONTHS AND QUARTERS,

— o - B —_— =

Granite eutters of Now | Males of Masszachuzetts
England. {all ages).
Month or quarter. '
Annual Annnal

Deaths.! | deathrate | Deaths? | death rate
e 1O, (D0, | per LOO, (00,

|
JROUATY .. couss e e e LT T T W (i) 1,081 5 2,236 | 154.9
T T v L A Nt S T S 5% B87. 8 2205 150,10
e S e T R P e el G2 1, (M. 8 2,535 175.6
| o T Gl 65, 5 2,408 166, 8
| g b e S R S S S e T S R e i) G68. 5 2,35 162 4
B e i el s S i 404, 0 1,994 1381
AT oy g oas came (R IRl gt (T e i i R al H23.2 | 1,970 156. 5
L L i R L B 42 678, 0 1,927 | 153. %
o T R PR R s 42 78, 0 1, 7300 | 119.8
I T e R R S s e el 47 58,7 1,817 125.9
L e R R e e A TR i 53 #i5. 5 1,702 194 1
T R 46 T42. 5 2,071 | 143. 5
T R B i dh o bl . il 862.3 25,114 | 145.0

T e e e S i 154 G, 1 7, 066G 183

L T T e e e e A e e e ; 176 7.0 | 6, 747 | 155, 8
A SRS ] 7 et ST R S S e 135 V26 4 | 5, 621 1249, 5
GintoberiboDamemabeg. . .oook Lol Sonn s { 146 85,6 | 5, 680 | 131.1
LT E Y e S ey e PO e g gl s | LTh BG2.3 l 25,114 145.0

! Beptember, 1908, to August, 1918, * January, 1908, to Decomber, 1917,

EFFECT OF THE STONE INDUSTRY ON INFLUENZA MORTALITY.

In all of the general mortality caleulations the last three months of
1918, on account of the epidemic of influenza, have been omitted.
To make the present investigation as complete as possible, however,
Table 24, is included, which not only presents the influenza death
rate but also the case attack rate, as ascertained by personal inquiry
of every granite cutter in the Barre district. The table is for the
period from September, 1918, to April, 1919, inclusive, and shows an
annual attack rate from influenza and pneumonia combined of 672.6
per 1,000 exposed to risk at all ages (15 years and over). The attack
rate was highest in the age period 25 to 29 years, in which almost
every granite cutter was affected by the disease (979.8 per 1,000).
The annual death rate for all ages for the period under observation
(allowance being made for variations in the length of exposure) was
102.4 per 1,000. It may be questioned whether any other trade
suffered an equal mortality of over 10 per cent. The maximum mor-
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tality prevailed at ages 30 to 34, when the rate attained to the
almost incredible ficure of 197.2 fpcr 1,000 per annum, or nearly 20
per cent. In other words, out of 251 granite cutters, ages 30 to 34,
exposed to risk for a peried of eight months, 33, or 13.1 per cent
died during this interval. At all ages, out of 1,405 cutters ex ng.e(i
to risk 630, or 44.8 per cent, were attacked with the diseaze during
the eight months under observation. The number of deaths from
influenza was 33 and from pneumonia 63, and the combined mortality
96, or 6.8 per cent of the cutters exposed to risk. Of the 630 cases of
influenza and pneumonia 96 died, equivalent to a case-fatality rate
of 15.2 per cent. The highest fatality rate oceurred at ages 30 to 34
vears, at which 26 per cent died.

TanLE 24.—MORTALITY FROM INFLUENZA, PNEUMONIA? AND PULMONARY TUBER-

CULOSIS AMONG THE GRANITE CUTTERS OF BARRE, t"T., DURING THE EFIDENIC
FERIOD OF 1018-19.2 BY AGE.

[Experience of the Granite Catters’ International Assoclation of America.]
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LAl forms. :
* Including the months from September, 1918, to April, 1910, both inclusive.

The mortality from pulmonary tuberculosis during the period
under observation was normal. As may be seen from Table 25,
there were only 15 deaths during this period, compared with 14
deaths during the corresponding months of 1916-17 and 19 deaths
during the same eight months of 1915-16.

Tasik 25, —~DEATHS FROM SPECIFIED CATSES AMONG THE GRANITE CUTTERES OF
BARRE, VT, 15 YEARS OF AGE AND OVER, DURING NORMAL PERIODE.

— B e =
Number of deaths from—
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Table No. 26, showing the corm-;%ﬂndin figures for telephone
employees, while present.mél a somewhat di%erent age distribution,
1s yet sufficiently comparable for the present purpose to emphasize
the truly extraordinary incidence of influenza among granite cutters
in the year 1918. At all ages the attack rate for granite cutters was
410 per 1,000 exposed, which eompares with 155 for telephone em-
ployees. The death rate was 54.8 for granite cutters as against only
4.9 for the telephone industry, and the case fatality rate 13.4 per
cent for granite cutters as against only 3.2 per cent for telephone
employees,

TapLi 26, —MORTALITY FROM INFLUENZA, BRONCHITIS, AND PNEUMONIA! AMONG
THE GRANITECUTTERS OF BARREE, VT.,COMPARED WITH THAT AMONG THE MALE
E&!ﬁPLﬂ'}E EES OF THE EASTERN GROUP OF TELEPHONE COM PANTES, BELLEYSTEM,

[Data for teleghmm E‘m?lﬂﬂﬁ, from “Influenza in the eastern group of telephone companies, Bell system,”
1918, by Billings and Wynne, in Journal of Industrial Hyglene, vol. 1, No. 10.]

Case fatality rate
(deaths per 100
CHses].

Annual attack rate
{cases por 1000 ex-
posed ).

Annual death rate |
per 1,000 exposed. |

Age, ¥
” Granite | Tele- | Granite | Tele- | Granite | Tele-
cutiersof| phone |cuttersof] phone |cuttersofl phone
Barre, eim- Barre, eI~ Barre, e
b ployees, Vt. ployees, Vt. ployess.

it e A e R E O L 456 L e ] LA L Rt e 81
] T e 467 156 B0 i 0} 7 3.9
R R B, 0 = e o S R B T 5is 152 5.0 6. 6 15,3 aa
g S T R el B L R SR 42 153 4.4 3.3 11.0 .5
G R R R S - R 252 115 26,2 2.6 1, 4 2.3
e T e L LI 1M 119 16.1 - 8.3 1.3
L VN EETY R e i Ay S 77 || N RReiTen O

4 e AU A R S B e £ 111 155 LT 4.9 13.4 4.3

I Lobar and broncho pnegmonis.

An additional comparison is made in Table 27 with bituminous
coal miners and the mndustrial white male experience of the Metro-
politan Life Insurance Company for ages 15 to 65, inclusive. The
annual death rate from influenza and pneumonia combined was
213.6 for granite cutters, 50.1 for bituminous coal miners, and 22.3
for white males insured on the industrial plan.

TapLE 27, —MORTALITY FROM INFLUENZA AND PNEUMONIA AMONG THE GRANITE
CUTTERE OF BARRE, VT. COMPARED WITH THAT AMONG BITUMINOUS COAL
MINERS AND ALL OCCUPIED WHITE MALES, GROUFP INSURANCE EXPERIENCE,
METROFOLITAN LIFE INSURANCE COMPANY, OCTOBER TO DECEMBER, 1915

[Experience of the Granite Cotters’ International Association of America; Statistical Bualletin, Metro-
politan Life Insarance Company, vol, 1, Mo, 1.]

e ————— — E—
Annual death rate per 1,000,
Apgo. i e

Granite { Bituminous | Al industrial

euliers.! | coal miners.? | white males,
O IR AR © o s e e 164, 4 | 2.5 17.5
i T h i T S R el S S B R S R R 0.0 62,1 3.8
LT T T TV e SRR g R IOl (gt e CUR! - A 52,0 44,4 1.7
L T R EIE,BI m.1} 22,3

1 75 deaths. ¥4 deaths.
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The foregoing observations clearly indicate an extraordinary lack
of disease resistance on the part of an element of the population which
by occupational selection would suggest a comparative immunity.
It is regrettable that as far as lmown the subject should not have
attracted the attention of qualified observers. It is quite probable,
however, that the dust exposure in the industry, with the serious
damage done by the dust to the lungs of employees, was in a large
measure one of the causative factors explaining the relatively exces-
sive influenza mortality rate and case fatality.

EFFECT OF TRADE LIFE ON MORTALITY.

The epidemic of influenza illustrates an aspect of dust phthisis
which seems not to have heretofore received the requisite considera-
tion. In the Barre district the large majority of granite cutters have
been at work for many years, and therefore, at the time of the epi-
demie, they were in a physically damaged condition and peculiarly
lisble to attack from an essentially respiratory affection, or at least
to the resulting complications. It is probably true of dust phthisis, as
also of influenza, that long-continued dust exposure results in lung
damage, with a resulting liability to most serious consequences at a
period of life when, broadly speaking, the normal incidence of pul-
monary tuberculosis is of diminishing importance. This fact is
brought out by an analysis of the occurrence of tuberculosis amo
the granite cutters in the Barre, Vt., district according to the dura-
tion of trade life. This duration was ascertained by means of an
individual examination of the records of the Barre branch of the
Granite Cutters’ International Association of America, amplified
by personal inquiry, illustrated by the blank utilized in the present
investigation (see p.138). The occupational history of the workmen
included a statement of the time employed in each occupation and
the length of employment in the occupation now followed. As far
as the writer knows, a similar extended investigation has never been
made for mortality purposes in a single {lust_}; trade. The trade-life
inquiry of the New Jersey BDureau of Labor Statisties more than 20
years ago was merely with reference to the length of emg}uyment for
general purposes and not correlated to mortality. The present
investigation embraces the workmen still living, but also covers in
detail the years of trade life followed by 399 granite cutters who died
from pulmonary tuberculosis during the period 1886 to 1919.

The investigation is limited for the present purpose to pulmonary
tuberculosis. It shows, as may be seen from Table 28, that there
were no deaths from the disease during the first two years of trade
life as granite cutters, and comparatively few deaths during the first
eight years of trade experience. But beginning with the ninth year
the cases inerease until a maximum is reached at the twenty-first
vear of exposure, which would seem to conform to other observations
indicating that it requires about two decades of continuous dust
inhalation to produce conditions most favorable to death from pul-
monary fuberculosis. If this conjecture is correct, then the com-
paratively high average age at death from pulmonary tuberculosis
previously given as 47.4, or about six years later than in the normal

- e W

# More aceurately, dust plithizis or fibroid lung disease, generally cortified as pulmonary tuberculosis,
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white male population, would be explained in a satisfactory manner.
But there arises the further question as to whether the disease
diagnosed as pulmenary tuberculosis is not in very truth a non-
tuberculous ﬁgmid form of lung disease. Qualified observations
suggest a thorough and impartial medical inquiry conforming to the
methods followed by the Miners’ Phthisis Prevention Committee of
South Africa, but for present purposes it may be asserted without
fear of successful contradiction that the health-injurious conse-
quences of dust exposure in granite cutting and quartz mining under
normal conditions do not attain the most serious proportions until
the workman has been employed at his trade for about 21 years. A
new labor element recently introduced into the trade is therefore
not likely to show the effect of dust exposure common to the granite-
cutting industry when carried on under normal conditions, since the
length of injurious trade exposure is insuflicient for the purpose.

TisLE 28, ~MORTALITY FROM PULMONARY TUBERCULOSIE AMONG THE GRANITE
CUTTERS OF BARRE, VT., BY YEARS OF EXPOSURE TO GRANITE DUET AND AGE
AT DEATH, 1886 TO 1910,

[Where a dash (—) is used, age at death is not known. ]

|
Exposure to | Number |

granitedust. ofdeaths. Individualdeaths, by age of granite cutter at death.
Ly bR e [T
2 vears s
g years..... ——
4 vears..... 4| 40 36 — —
SYeArS. ... T|685 = = = == =
6 YeRrs. . ... 54128 ———
T Years. ... Bl ===
Byears..... 2| ——
O vears. ... 10 51 47 40 39 31 28 — — — —
10 years. .... L | 51 51 40 45 42 3933 — — —
11 years. ... 16 |61 5551 42423428 — — — — — — = = —
12 Years..... T 47 46 41 37 32 23 —
13 vears..... 11 | 54 48 48 40 40 37 37 36 — — —
14 years. . ... 13 | 64 5545 44 393939 383634 32 — —
15 years. .... 16 | 51 51 49 40 47 46 45 42 40 39 38 3830 25 — —
Lfi years..... 21 50 56 54 53 51 50 48 47 44 43 4338 37 37 ST 86 36 — — — —
i years..... 19 B8 62 57 46 46 45 45 43 4242353027 24 — — — — —

Yeurs..... 17 | 64 63 60 57 57 56 53 51 51 49 46 45 43 43 42 40 25
14 years..... 23 | 65 62 62 61 55 5¢ 53 53 51 49 48 47 44 43 41 41 40 40 30 38 37 33 29

Years. . ... 23 | 72 68 65 62 G1 57 56 55 54 49D 48 46 45 45 44 42 41 41 40 36 34 30 30
21 years..... 27 | 67 62 61 60 58 56 56 52 50 50 49 40 4B 47 46 43 42 42 41 40 40 40 3T 36 33 30 —
22 years..... 23 | 65 64 63 58 56 53 55 54 D4 52 DO 49 49 49 48 47 406 45 44 42 42 40 —
3 years. ... 25 | 41 59 58 57 56 53 52 51 50 48 48 47 46 45 44 44 44 44 43 43 41 38 34 33 —
24 years..... 23 65 63 81 58 55 55 B4 53 53 53 52 52 52 52 50 50 50 46 46 43 42 40 35
25 ¥ears-. ... 16 | 72 68 56 56 54 52 51 50 49 47 47 47 47 45 44 42
26 years..... 21 62 A2 62 61 61 58 50 53 53 52 52 51 48 48 48 47 46 37 36 — —
27 Years..... 17 | 64 63 58 58 67 56 55 53 52 51 50 50 48 46 42 41 40
28 Years. ... 11 | 62 60 59 58 57 56 52 51 50 48 45
20 YoATS. .. .- 12 | 74 67 67 66 55 54 54 54 50 43 41 —
20 Years..... 7 | 87 67 54 52 50 42 —
31 Years. ... 4 | 5T 5T 50 42
92 years.....| 3 60 54 52
33 Years..... | 164
by )Y o ) SR

Total... 309

61928°—22—Bull. 203——4
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The foregoing observations are further confirmed by a comparison
of the experience of the Bendigo quartz miners of Victoria, Australia.*
Reduced to the same basis, it is shown in Table 29 that during five
%uinquennial periods the pulmonary tuberculosis death rate of

endigo miners increased from 485.0 to 1,024.0 per 100,000 exposed
to risk. The corresponding increase in the pulmonary tuberculosis
death rate of New England granite cutters was from 432.0 to 1,044.3
E&r 100,000 exposed, showing a strikingly similar change. It would

e difficult to find a more conclusive comparison showing clearly
that the conditions affecting granite cutters of New England are
even more detrimental to life than those affecting the Bendigo
miners, who have for many years attracted world-wide attention
as a body most liable to health-injurious conditions of work.

Tapre 20.—MORTALITY FROM PULMONARY TUBERCULORIZE AMONG THE GRANITE
CUTTERY OF THE NEW ENGLAND STATES, 188 to 1918, COMPARED WITH THAT OF
BEKDIGO QUARTZ MINERS, VICTORIA, 1875 TO 190

[Rates for granite cutters based on experience of Granite Cutters' International Assoclation of America.]

————e

Chronological comparizon. I Comparizon based on trade life.

||
Death rate per 100,000, | Death rate per 100,000
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ters of New | miners. [ e miners.
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- I -
1y oy il T R R LU B IR R S 32,0 | ;
LT I e R B e 7| 59,0
i et B e bR L | S TP T oo ';u.:-.;s EE?I%.H
B R R R R e T e i 02, 2 840, 0
RS8O0, a 3210 1,024, 0 | PR b1, 44, 10240
iﬁ‘lﬂﬂ ;1.\}3 o080 1M s et e S e 1,008 0
it bl e e e e . 0 R R A e e o e Sl i
AT 8023 |....... i o i
IPI5-1818. ... vvnenis 5 s b e “
o 1R06- 1804,

b Excluzive of influenza-epidemiec period.
© 1905=1906 {3ix menths).

The foregoing information is amplified by Table No. 30, showing
the mortality from all causes according to the duration of trade life,
and there is further included a correlation table (No. 31), showing
the ages and years of dust exposure of living granite eutters in the
Barre, Vt., district, numbering 1,137, as ascertained by personal
mmquiry. According to this table there were no granite cutters at
work at an age higher than 74 years, the majority being arcund the
age period 35 to 39 years, the major portion of whom had been at
work as granite cutters from 10 to 24 years. In other words, without
a material introduction of new labor the workmen at present em-
ployed will within a few years reach the period of trade life most
fatal as T{‘{_’;t!,]'l'is pulmonary tuberculosis, although even at the present
time the death rate from this disease is more than 50 per cent of the

mortality from all causes (pulmonary tuberculosis 11.84 and all
causes 20.11 per 1,000).

18 See Report on the Ventilation of the Bendi i 3
it ! ndigo Mines, by Walter Sum 5, M. D.
of ?&[ lligt!-*:,_-"r}I'-I_lrmsrm'. 1500; and Report of an Investigation {;L 'E-cudig.u; in ET;:." E‘E‘n\n

an revention of Miner's Phthisis, by Walter Summons, M. D, Melbourne, 1907,

Vietorin Departmoent
nee, Nature, Causes,
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TARLE 30 ~MORTALITY FROM ALL CAUSES AMONG THE GRANITE CUTTERS OF THE
UKITED STATES AND CANADA, 1853 TO 1917, COMPARED WITH THAT OF BENDIGO
QUARTZ MINERS, VICTORIA, 1575 TO 1909,

[Ratesfor granite cutters basedon experience of the Granite Cotters” Tnternaiional Association of America,]

Chronological comparizon, | Comparison based on frade [ifo,
Death rate per 1,000, | Death rate por 1,000,
: Granite cnt- | . T gy Hrani:a:uta
Period. ters of the | Bendigo min- Trade life by periods. ters of the | Bendigo min-
United Staies s, [ United States BrE,
and Canada, | and Canada,
LT T Sl gl e S e 15.0
Lot hin) Somnt AEEEEESoT SRR BRI shein i | Fetie e B i e L o S 14. 3 19.0
L b RE P e SR G| DYt S FREBI B & o, St s, 11.4 252
I800-T604 .. ........ 1143 O | 14.0 284
BOO=T800. ..ol 14.3 e L | e B 210 31.8
1900-1904. .. ..ovvvnvnns 114 256 116 T S L 2.9 25,6
19052909, .. .....oveaens 14. 8 i L | et e S R M B i T S s 137.0
10H0=1914 .. ... ..ocue L P P
1915-1917. .. et v T R
1 13891384, T 1005-1908 (six months).

Taste 31.—~DISTRIBUTION OF LIVING GRANITE CUTTERS OF BARRE, V1., BY AGE
AND YEARS OF EXPOSURE TO GRANITE DUST, AUGUST, 1919,

== ==mr — rw = —

Number of granite catters exposed each classified number of years to
granite dnst.

Age. . —
|1t 13tol 200! 25 to 3010l 3510 40 te! 45 10| 5010| 3510

P | 3 .
Ltod 8105 ya | 1o |28 | ‘200 | 34, | 30, Ry Total,
1560 10 yoars. . ............... ik B B T (e ) R e R RV P IO 7%
b LT B T ] R PG R o ) US| [Ree (IS g | (TP [ (oSEe [SSI a g5
002 FORTE. enemeenerenvans e | BT SRR i SRR SRS [ R G B 138
Bl B PRlTE. . L ik I &) 20| ‘i‘ll mf | - EEFTE R e TEEEN R B 193
BB L0 B0 FORIE- - nvrssennnasass] T R T R BT T O M RS i i |l Ry 233
i toasyency. 000U ] g ek | ose | sa s ERCEIEITIIOTICTEN Vet
WO EOodD FRATS . covneviiovaasad-avall B O 3L 20| Ab | 40| 25| L b R |..c|iee : 143
T e e e 2 sr e B 3 1 Bl i T
el BT Y| E— [ B P 1 3 i 4 0 I ) [ ) R 32
BOEO G FOATS. cun s innnn s RIERE, TOEVR P o) (B B DT (S S R A R (R 10
50000 Years. ... ............ Fiuy Pyl RES e Eibe ronee (] | SRR RS D) (BRE 1 3
?Ulu?i}rum..u...,-,,_._.,,,,,,,,'_.._.“...=.....'...........,....:_......__.l 1 L R 2

PO saeserrsniunvereennce| 02| 100|104 206|170 | 13| @@ | 44| 17| 8| «| 1| 1,13

OCCUPATIONAL DISTRIBUTION IN THE GRANITE INDUSTRY.

The following analysis, by occupation, makes clear the complex
nature of the industry and the importance of segregating employees
working under widely varying health-injurious conditions of em-
ployment:

Analysis by oceupations of the granite-cutting industry of Barre, Vi., August, 1919.

Orecupation. No. Oecupation. Kao.
Granite cuffera: Polishers:
THET | RS e S e 1 v r s rrvres v nidres e 15
Pneumatictools. . .. _.....__. 964 o | PR RN o R e S e S 117
Surfacing machines, in sheds.. 100 IS e L o 5
Surfacing machines, outside. . o6 | Bed setters. ... Cal PRt e 48
LARROR. oo o i P T PR e e B 14
L e S et IS T T S T, | 14
Sandeblamt. . ... il B e s s o 1357 P20 T il 1
e e SRt 1
Lumpers: 17 PR s VT e T g s S T
Lo G RPN | S 1K o I Rk T e R . 6 73
Ry b S L P 16 - Paalinaretars. .. i 82 s i
Hook followers. . . ........ A Eeltemen o ce s B 40
A e e T e = Ly Rt (L 38
Derrick men: Manufacturers. ... .............. 111
T T e el S el S 17
Traveling crane.............. 32 17 1 e o . R 1, 869
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The relatively small number of some oceupations unfortunately
prevents a conclusive statistical analysis, but as far as possible the
principal occupational distinetions are maintained in the present
discussion, and particularly is this true for manufacturers and fore-
men, who, though representing a group supposed to be relatively
free from health-injurious conditions, nevertheless vary to a measur-
able degree in the health hazard of the employment.

PHYSIQUE OF GRANITE WORKERS.

Aside from the occupation as such, the disease incidence is affected
by physical selection and by external conditions, which require to be
taken into account. The opinion generally prevails that stone
workers are a physically selected elass who beeause of superior health
should be less liable to pulmonary tuberculosis than other workers
if conditions favorable to disease development did not arise out of
the industrial problems dealt with, It was therefore thought best
to determine in each and every case the height and weight, as well
as the relative weight, of the men employed as granite cutters in the
Barre district. This important information was secured by personal
interview and with the hearty cooperation of the wage earners
themselves. The results of this important investigation are for the
present given only in general outline, but sufficiently for the purpose
of emphasizing the clearly superior physical characteristics of granite
cutters employed in the Barre district in August, 1919. It is im-
portant to keep this point in mind, for conditions were undoubt-
edly better when the occupation was first taken up, there having
no doubt, been some impairment during the intervening years of
trade life.

Table 32 shows the proportionate age distribution of the granite
cutters of Barre, Vt., as compared with male employees in specified
dusty trades, by occupations, while Table 33 gives the number and
per cent of the granite cutters in each occupational group.

Tapre 32.—PROPORTIONATE AGE DISTRIBUTION OF LIVING MALES IN THE
GRANITE-CUTTING INDUSTRY OF BARRE, VT. COMPARED WITH THAT OF MALE
EMPLOYEES IN SPECIFIED DUSTY TRADES, BY OCCUPATION GROUP.

GRANITE-CUTTING INDUSTRY.!

———

Per cent in each specified age group.

Ocecupation group, I :
100 13| 14 to 15| 16:t0 20/ 21 to 44| 43804
Engineers, firemen, eloctricians, and machinists. . .. ..., &
Tioe) shatyanes L Ho.and I e | Lt o s MG e B
Polishets, bodsatlors; and sawsors,  eniea i et wor e S T 10.05 | 49.25| 40.70
M nadacburers AR TOTOIION. . . cu e vous e snnsanmnnssdanmnciociloimoiiei i 67| @2 36. 91
t!.:um]u'mj boxars, and derdekmen . o D TiEITIETL Lo ST 0.49 | 12.32 | 59.60 27. 50
ABERADE s oo v o mm e A e e e ity . ‘ 3. 5 3 ;
']l;r.-r.ﬂn;:r:imlms A ol AR 2L S SRR e 6.33 | 16 Eg fu; :ir‘f 'ﬁ :Jl.:i; E'gfﬂ
L ILSTINeT .,
........ R T T e TR e ) (RO [ 1o o 1. 00
DOMEC v o o imsiims s s e s e o iy o ] | . B0 T.33 | 64.21 27.39

I August, 1919,
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TABLE 32.—PROFORTIONATE AGE DISTRIBUTION OF LIVING MALEE IN THE
GRANITE-CUTTING INDUSTRY OF BARRE, VT., COMPARED WITH THAT OF MALE
EMPLOYEES IN SPECIFIED DUSTY TRADES, BY OCCUPATION GROUFP—Concluded.

OCCUPATIONS WITH EXPOSURE TD MINERAL DUST.!

= —m——

Per cont in each specified age group.

Coeupation group. e

F 5 an

10to13 | 14 to15 | 16020 | 21 to44 | "0
I BT R R e S e B ek Ly L s S g B 0. (i 0. 24 3.0L | 41.56 63, o
LT P i s e s s R Rt L R R e SR L2 6.RX) o040 32
Marblaand stone yards. .. .. . c i oo o ociiiiiiiiaailian W4 .52 7.84| 63.88| 2173
S mLEats fRobpalind ) v i et e L75 ) 13.20) 5067 25,20
Papor hangers, apprentleesand helpers. ... ... o....oo.... .05 1.00 09.24 | 6500 24. 62
R OB e e s e o e LR 1.92 | 15.44 | 63.60 1%, 87
L [ e S s R e s e et o et e L P .03 .18 T 18. 79
Lacquerers, japanners, onamelirs . .....ccciemesrnsssnssasanmnns ssamsasa]  LBE| 1420 ) D621 17. 71
Li AR SR B e e o R e B Ve itaunsa SI4 ) 16.96 ) 6525 17. 62
e | TR iR L RO e A Bl P S e T n S LR PR SR LS R R ; 21 2.31 | 16.91 | a3 31 17. 26
Crass blowers....... B et sl e R rssaawarEEess e r i ansarnnnny e o | 6.15 | 7681 16, 0
Brigk, tleand terra-cottalactoriog. ... ooo oot iiiiaiiaias.] .61 .28 1580 | 64, 48 16, &3
1ime, cement, and gypsum faclories . .ocveerrisaraiiiannianss A S LB 1LBR | TiLOO 15. 08
D TR T o o e e o o il i i AT 1.25 ] 1011 | T4 44 14. 013
Mirror-mibees o - L e s e s L L T LB 1.16 14.56| 70,17 13. 07
Glassfactories (excluding blowers). .. cccoevrnniiiamaaicicnana. 4 6.70 | 2352 ) 55 68 l:'l».:lﬁ
B TR s, s D, S et e R e 02 2.49| 24.57 | 64 56 5. 36
TR s R e i e ] B { &3.70 | 87.04| 5185 741
Tma.l_,......_..........."......""".,,,,,",,....,.___-i -Eﬂi 1. 64 12. 43 | 66.00 19.71

1 Compiled from Report of Bureau of the Census on Occupation Statistics, 1910,

Tinle 23.—AGE DISTRIBUTION OF LIVING EMPLOYEES AND MANUFACTURERS IN
THE GRANITE-CUTTING INDUEBTRY OF BARRE, VT., AUGUST, 1919, BY OCCUPATION

GROTES.
NUMBER.
I! - Fnli},:; Engi-
_ | Lump- | ers, 1eers, :
| Tool |, 0TS, |setters, firemen, g-?lﬁ:-]i }";:ﬁ::_
Ase. Critters.) =harp- Ihg;grs ;;:g 'ﬁ%ﬁ?‘ ars and DI;':;[IES' ersand | Total.
| aners. | qarreg| vers. o pe| tool * | fore-
sz yors. chin. [carriers. men.
! ists.
| - o [
| 20 16 1 ¥EPTE R 1 131
| [ | 23 22 £ ! 2 150
135 3 31 2 1 3 1 ] 218
192 T | 34 17 dilcaciois 5 20 279
v 224 i 26 22 | [ 4 26 313
d0toddyears... . ........... 134 | i 13 15 | e i [ et 36 257
4oto 4D years. . ... eaaaan. 143 | 11 14 21 | | 1| ] 220
StoSdyenrs................ 88 | ] 15 28 i K] 2 21 LES
B L0 FERES. « v v raanna a1 | 1 15 19 1 | R | 4 T2
BOED B FeOrS. . oeercrcmanas 1 | 1 4 T R [ ] [EE e { 2 33
G5 yearsand over......ceue.- i 5 P ! b 1] 2 18
LU e B il 1,127 a0 | 203| 109 23 79 ) -lLII 149 | 1,869
i
PER CENT
| Tid R B +
B P T T P T 1 [P 0, 85 8. 04 485 | T2.04 | 20000 | 0.67 7.01
Wtold years. ...............| S36|...... | ass| wmoes | | 1012 22.50| 134| 851
Sio 0 years. .. il 1214 V.60 1527 157 4, 35 3.80 [ 2500 . 04 11, 64
Jtodd years.......cc.caa.. .| 1688 | 17.95 | 16,75 T I R L (S 12,50 | 12.42 14. 93
Bhtod0yenrs. . .o ._......] MRTO) L7.06 | 12 Bl ] 1 . ) [ L0 O § 17, 46 14.7
C LA T S 16,15 | 10.26 6. 40 0, D5 ) et PR L) 24. 17 13.7
4510 40 Oars. . ooonineeeinss 12,56 | 29.20 | 6.90| 10.55 | 1789 [.o.io 57507 1745| 1178
S0L0 54 AT, . e aanaa 7.00 [ 13.82 | BBT| 14.06) 26,08 | &BO| 5000 1409 9. 4
Soto B FearS. . .cvaiainiainas 2.74 | 2. 56 7.39 0. 55 4. 35 LolTa ot sidl ' 712, 68 353
GOtofd years. . ..o.aninaaas B3| 2,56 1.97 i T o e (WA oo L (R Ser Rl R e TS 1. 76
65 years and over.......cceeef o5 e a6 1,00 ... 53 50 1.34 o
TOtak. .. oevssrnnomenmanas| 100000 Lm.m 100. 00 | 100.00 | 100.00 | 100,00 | 100.00 | 100,00 | 100.00
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Table 34 presents the age, height, weight, and relative weight, by
which is meant pounds per unit of height. These fizures for granite
cutters, coal miners, ﬂ!‘l(‘F all oecupied males in the ordinary mortalit
experience of the Prudential Insurance Company are compared wit
the medico-actuarial standards. Aeccording to this table the average
height of granite cutters was below the accepted normal for the
different groups used for purposes of comparison, including the
medico-actuarial standard, which is representative chiefly of the
more prosperous professional or mercantile elements. Leaving out
of consideration the different age groups, it appears that the average
height of granite cutters was 66.6 inches, of coal miners 67.8 inches,
of ]sﬁl oceupied males 68.1 inches, and of the medico-actuarial standard
68.5 inches. In contrast to this difference in height is the marked
superiority in weight. The average weight of granite cutters was
160.8 pounds, of coal miners 155.1 pounds, of all occupied males
157.0 pounds, and of the medico-actuarial standard 156.2 pounds.
These differences, reduced to a basis of relative weight, show that

ranite-cutters’ weight on the average was 2.41 pounds per inch of

eight, coal miners’ 2.29 pounds, and all oceupied males’ 2.30 pounds,
while aceording to the medico-actuarial sta.ngard the expected aver-
age would be 2.28 pounds. These differences are so striking and so
uniform as to require most careful consideration. They clearly
emphasize the physieal superiority of granite eutters in comparison
with other labor ﬁl{tmﬂnts of our general population. The comparison
18 even more impressive when it is considered that the averages for
insurance applicants are based on measurements at the time of appli-
cation, while the averages for granite cutters were obtained after many
years of trade life and inclusive of all elements, whether or not
eligible for life insurance.

TARLE 34—~AVERAGE HETGHT AND WEIGHT OF THE GRANITE CUTTERS OF BARRE
VT. COMPARED WITH THOSE OF COAL MINERS, ALL OCCUPIED MALES, AND THE
MEDICO-ACTUARIAL STANDARD.

[ Data for conl miners (1586-1915) and all scecupled males (1808-1914) from Prodential ordinary experienca.)

1 i :
| Average height (inches). | Average weight (pounds). ]m““v;;?tﬁm}{mma
i_- .F [ ] B o s e |' R =1 T _l_' Sl
| | | Med- | Med- { M
Age. | Giran- Coal | All | ico- | Gran- Coal | A | lco- |Gran- Caal Al ll:eng.
ite | o, | Geous | metu- | ite | -ER | ocou- | actu- | ite | 92| ocew- | actu-
ewl- | o pied | aria 1| eut- em' | picd | arial} cot- | min- pied | arial
ters. | 7% | nmles.| stand-| ters, | ™ | males.| stand-{ ters. | ¥ | males.| stande
| ard. ' | ard | ard.
Wto2iyears...... 66,4 | 67.8| 6.1 683 [147.5| 167 | 150 14n0l 23| 218| 212| 213
25 to34 years...... G6.8| 684 | 68.3| 655 |157.6 | 157.6 | 155.0 | 154.6 | 2.30 | 2.30| 22| 228
.$._:Eﬂ«}-l years...... Gh.4! 67.5| 68.1) 68,5 16L& | 1551 | 160.0| 160.0 | 247 | 230 Z 35 2,33
d5to54 vears...... Ghd | GT. 5| G7.0| G5 (165 6| 157.1 | 163. 0 | 164 8 | 2. 40| 2321 2 .40 .41
sdtoGivears ... | 67.6| 67.0| 67.8| 6. 4166.7 | 15L 4| 18301653247 22| @] 2@
G years and over .| 67.2 | 67.0| 67.9| 66.5 (1647 | 165 0| 162.0 | 186.0] 245 246 | 23R 2.5
Fokady. .. i | 00.6 | 675 68.1| 69.5160.8 [ 155 1 | 157.0 | 156.2 | 2. 41 I L] 30| S

The writer is not aware of more conclusive evidence concerning
the [}h}fsu-nl status of granite cutters in its relation to an excessive
mncidence of pulmonary tuberculosis. Normally, tubercular disease
and deficiency in weight go together, whereas this disease is cenerally
less common among those who are overweight. Regardless of this
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point of view, granite cutters are shown to have experienced the
greatest liability to pulmonary tuberculosis of all those engaged in
the representative dusty trades.

PHYSIQUE IN RELATION TO RACE.

A factor of importance in this connection is the nativity of the
workmen, for a large proportion of the granite eutters in the Barre
district are from the south of Europe, especially Italy and Spain.
Since these southern Europeans are of lower stature than the natives
of Scotland and the United States, the subject has been made one of
g e]f]ia] inquiry, and the facts are set forth in the required detail in

able 35.

TeLE 35.~C0MPARATIVE ANTHROPOMETEY OF GRANITE CUTTERS OF BARRE, VT,
AUGUET, 1919, BY BIRTHPLACE OF WOREMAN'SE MOTHER.

e ————————— 2 ——— . —_———————— = = - —p
e —— -~ — — ————— ——

Average height (inches). | Average weight (pounds). ltﬂjﬂ'iv;:;:{g:‘;hl.:'jfpm'1ds

’ Med-: Med- Med-

Age. I ieo- i fen- ieo-

. | Beat- o | actu- Beof- | actn- | Beot- | . acti-

Italy. japg. | SPain ora) Ttaly. land. | Spaln.| arial Italy. land, | SPain. arial
| atand- stand- atand-

| ard. ard. ard.

|
15to 24 vears...... GE.B | G6.2| 65,8 ( BRI 430 | 140.7 | 150.8 | 147.0 ( 2,22 | .12 | 2.3 215
251034 years......| 6.5 | 67.3 ! 06,5 | BAS [IS5.0 | 1529 | 1587 | 1540 [ 238 | 2.27| 2.31 2.0
33 to 44 ¥ears...... | 65.8 | 67.2( 652 | GRS (1655 | 10V.7 | 16L.9 | 1600 [ 251 | 2.856| 2.4% 2.35
4510 54 FOATScuan| G0 G7.5 | 665 GRS (I6R. 6 | 1657 | 1750 | 164, 8 | 2.64 2.45 | 263 o 431
85 to 64 yoars...... .7 659 | 64.0 | G8.4 (1651 ( 1649 | 170.0 | 163,35 | 2.48 | 2.43 | 2.66 2142
65 yearsand over .| 65.0 | 68.0 |.......] 665 14L0 | 180.0 |....... 1660 | 217§ 2685 1.. ... 2. 50
STotal........] 867 ﬁT.ﬂi ﬂ}.ﬂi 68 5 1624 l-.'bh::u| 134, 1 156.2;‘.!.'17 23 | X35 2,28
] |

Workmen of Italian, Scotch, and Spanish descent constitute 74.6
er cent of the granite cutters of the Barre distriet. The average
eight was 65.7 inches for natives of Italy, 67.3 inches for natives of
Seotland, and 66 inches for natives of Spain, as compared with the
medico-actuarial standard of 68.5 inches. The average weight was
162.4 pounds for natives of Italy, 158.5 pounds for natives of Scot-
land, 155.1 pounds for natives of Spain, and 156.2 pounds according
to the medico-actuarial standard. Reducing these figures to a com-
mon basis, the relative weight of natives of Italy was 2.47 pounds

er inch of height, of natives of Scotland 2.36 pounds, of natives of
g ain 2.35 pounds, as compared with the medico-actuarial standard
of only 2.2§pﬂllﬂ(13. Thus the general physical superiority of gran-
ite cutters at present at work in the Barre district indicates clearly a
superior degree of physical resistance to a disease normally associated
with deficiency in weight.

This aspect of the problem is of such importance that it has seemed
advisable to add Table 36, showing in detail the distribution of
weights above and below the standard, with a due regard to ages
attained. This table shows that for persons of Italian descent 80.7

er cent are overweight, of Scotch descent 54.6 per cent, and of

anish descent 74.5 per cent. For the remaining granite cutters of

the Barre district, largely native Americans, the percentage of over-
weight was 64.0.
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Tipre 368, —DISTRIBUTION OF GRANITE CUTTERS OF BARRE

VT,

DUST PHTHISIS IN THE GRANITE-STONE INDUSTRY.

FOREIGN

DESCENT, ACCORDING TO OVERWEIGHT AND UNDERWEIGHT, ;Li:GI:ET 1919, BY

AGE GROUP.
NUMRER OF CUTTERS OF ITALIAN DESCENT.
Ape. ' $oar
Pounds . I i les VEArs | cent
g 15 to24 | 25 to 34 | 35 to 44 |45 to 54 | 55 to 64 snd | Total of to-
years. | years. | years. | years. | years. | “OO “| tal,
Above standard weight:
LT Ry A e ) L | 4 14 4 1 23 4.0
PO T R 3 1 3 T e 13| 25
M boA e e R e e 3 G G s gl g
T M A R e R 2 10 Hime e 15| %
T N RS T e ] e 7 15 o i i o 51
L et PR ORI s M TR e R R A 8 ¥ 11 5% Lt Y L 20
ST e e e LR 6 15 24 11 g &7 10, 0
) HTH £ LR e e el 2 i 20 3 LI I (SR 5] 1.0
Tl P o n ki R i) & 25 10 v FE R T 15.2
L3 2t e e S ey S MR e 5 26 b [ Y et o LT 1.7
Lk o e P et 9 20 19 [ R R it 0.4
I ey e H 140y 1895 85 d 1. 481 1 ... .. -
Biandard-walght. .. il G o T e R 14 25
Below standard weight: z
R e e o 5 15 L] ;| [pL= S Ny Ty e a2 58
T e e s S 2 13 12 T 3 1 a5 6. 6
] el B A e S S s e S 1 a q i [t (e i 12 =1
i e | e S e e e e 1 2 3 | R | B B 1.5
i ] T R B PO Y [ [ R 2 | 1 e 4 T
il o s R e D DR e . R §o e 11 il e L ] e 1 1
e[ T T RN S e S L) ERERSTE SRERER P b T R e ) e e B a g oeale [
o e s PPty S P i | | s = nnTe s e
S T RSN TN E SN PR eEane s i it PRl 5 st s i R
TR e e RGN ) NSO Sa ) HENCRTE ok BEGE | e ae) RERTEAT e | TR
Ve [ A T R D R TR SO SR PR
T et A 9 33 31 18 4 1 o
—— _ mmm———
Per b, | Per of. | Perct. | Perct. | Perct. | Percf. | Percf
G A S SR e e T 1 78.2 bt B, 2 A | BT Ll
Btandard.............. PRt apon it R R Tk sl 3 b e ST 1._:2,.
nderwesipht. oo e s 20, 9 is. 4 13,2 17. 0 60.0 | 100.0| 1681
*I:'ﬂ:tﬂl ............................ | RO @ | 104N D 104D, (¥ 1k i | 100, 0 | 10, li.‘LLU 1 100, @
NUMBER OF CUTTERS OF SCOTCH DESCENT.
Above standard “w;_.:ht il I |'. : | el
30 and over 1| 1 | 2 1.1
Ch e e e e e (B e 1 1] =
40 to 44, 3 T eETad s i ARy s 1 ik
351039...... 1 b b R T 2 1.1
o vt e o R o T e O P i ! | B, 3 | B Pt [t = 4 2.1
o Tl PR R o 3 e e 1 2 Y e ) bt R 7 &t
Ef,;ltﬂﬁl ............... e e R e [ 2 3 1 i 2.2
i o U i S R e 3 210 b ] et LA 13 7.0
| o S e g 5 B 1 el e 1 15 0.6
i R R ARSI i 4 5 | i i) 19 | 10.2
TR MR S e g 3 10 ] | RS 27| 1.5
L B [ S B 19 5 30 9 2 025
Btandard weight * 1 IHE b PR FaiET
,IFI-e'lt:n-:r stm:.-:lnr:luewhl | = 3 ___|_.i | I
L B e 3 1 i 8 ! A R T 0
5 to 9 .................. 1 9 0 @ g 23 }%g
10 to 1 ;P al 10 g ! T T
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RGBT R e R e 21 TTH " | 4 3
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30 Lo 34. . Za gl i Fo ) e | I
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TABLE 36.—DISTRIBUTION OF GRANITE CUTTERS OF BARRE, VT. OF FOREIGN
DESCENT, ACCORDING TO OVERWEIGHT AND UNDERWEIGHT, AUGUST, 1919, BY
AGE GROUP—Concluded.

HNUMBER OF CUTTERS OF SPANISH DESCENT.

Age. Por

i ' ] ] cent
Pounds. [ 15to 24 | 25 1034 | 34 to 14'451::54 55 to 64 555“"&'“ Total. | Of to-
Foars. | Years. | years. | yiears, | years. *| tal.

e =

Above standurd weight; L |
LT e A S S bt ] e e et e e s ma Rt e e | e I 1
R AR ST s | !

40 Lo 44,
35 Fo 30,
30 to 34,
25 to 29,
20 to 24,
15 to 19,
10 to 14,

o .
S

=
NG
0 et G Tt B et et

b

Standard welght. ... .cicniiiaaniiaia i 1

Below standard weight: |
b U Bl e e e | ]

T s s ke BB S s s |TURe SRR L

lPrrcf, Peret, | Perct. Perct. | Percl. | Perct. | Per d.

VR T | R e e T P { 3 G, 4 B9 luu.u| ARG o s S i (S 3
T T e o 1 3.6 e e e ] e
. 3.7 111 Ry b o R | [ e 2
0

“”‘“. Im.u| mu.ui 1-nu ....... . l00.0 | 100.0

—_ = T I ST LS

RUMEER OF CUTTERS OF OTHER DESCENT.

Above standard weight:

I TR R R e T ——— 1 1 | P P e [ 3 L0
TR i St e e T B 1 ri 1 e S 7 2.4
b e e e R R e | e H 1 1 ) ol e B R e 4 1.4
s 1S SR S e R b R ke s s m e 3 L e T 2.4
A A LR D e e 1 a i Al e e 12 4.2
Fo g e B R e ks b 3 3 & o e e e 13 4.5
e e b e B e A A S S R 7 i 7 1 S 14| pacty 15 6. 2
1atold....... et S o R ] b 5 R e e A e p [
L0 50 SRR R B T BRI 5 i 0 7 3 1 35 2.1
el fail TSR S R e T 12 ‘:‘i & Tk ey o a2 11.1
T B e e 3 1] 6 | 13 2 1 1 1.8
) T [ e e 25 | at 4% o 3w | I4 & 1.*15__ _______
Btandard weight . ... ....ociviiieiaann T | I -7 AR BRI [N F

Below standard weight; l | | |
L e i 5 | 18 LA | i | e ad 1.8
i - oy FE e L e 4 & | 2 7 |4 s 15 6.2
7] ol et R pe e el S e e 1 | 5 14 | 1] 23 50
i 2 | e e e e Tl | SR - | & 5 1) PR 13 4.5
e L o S i S SRR e R T F [ e g 1 1 4 G 21
ok Sty B S TR Bt L Sn S| STy e ] i 5 its| L o s e A e P
L e £ e s e S el | | E R SR O | ) e o e | e | 2 7
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Sband over........ e e ) S R SR | e e e PR S B e [ SRR
107 1 P e e R L 10 T [T 35 B lazces. . .
Per of. | Per cf. | Per cf. | Percf. | Per of. | Per ot, | Per et |
Dverwelght. ....cocvvnvemmmnecansans is. 3 5.3 57.1 52T T8.7.| 100.0 | GLOl.......
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SANITARY CONDITIONS.

The foregoing observations emphasize the important conclusion
that granite cutters represent physically a superior class of risk.
Practically the same conclusion applies to the %enerlﬂ environment,
as determined by a housing survey, with particular reference to both
outside and inside sanitary conditions. This survey was made in
conformity to the usual methods of inquiry as shown by the general
blank used (see p. 138). The report on outside sanitary conditions in
this part of the investigation was made by a trained sanitary engi-
neer, and each house was personally visited, the results of the investi-

ation being made & matter of record at the time of the inspection.

hese outside sanitary conditions represent general observations
corresponding to the method followed in the tenement-house survey
of the Bureau of Labor Statistics of Massachusetts.? The inside
sanitary conditions are with reference to light and air and general
cleanliness, while the room accommodation is with reference to the .
total number of rooms and persons in the household. The results
of this investigation do not seem to require extended consideration,

The tabular analysis shown in Table 37 differentiates houses of
(1) manufacturers and foremen, (2) draftsmen, (3) engineers, fire-
men, electricians, and machinists, (4) tool grinders and tool carriers,
(5) polishers, bed setters, and sawyers, (6) lumpers, boxers, and der-
rick men, (7) tool sharpeners, and (8) granite cutters. .

TABLE 37.—~PROPORTIONATE DISTRIBUTION OF MANUFACTURERS AND EMPLOYEES
IN THE GRANITE-CUTTING INDUSTRY OF BARRE "L’T.,_ ACCORDING TO HOME HY-
GIENIC CONDITIONS AND TUBERCULOSIS H[ST'DF{Y IM FAMILY, AUGUSET, 1M8, BY
PERSONS PELR ROOM,

MANUFACTURERS AND FOREMERN.

Inside sanitary conditions, Ouisids sanitary

aonditions,
Trulber-
Iﬁum-_ - closLs
Persons per room. |y Cleanliness. Light and air. *J;;,*m
ot -~ : Good. | Fair, | Bad, | amily.
Goml. | Fair. | Bad. | Good.| Fair. | Bad.

; Perct.| Perct. | Peret. | Perel.| Peret.| Peret. Perci.| Pevel.| Perel.| Percl.
0.1t005: . ...uuenenans| 38| 744! 25.6| 0.0] 7.9} 31| 00 6.9 B1| 00} B.1
BEto L0l e 92 B3| 207 A0 ST 48T 0| B5.4| 448 .0 27.2
BOt0 1.5, ...k 15| B3| eRT 0| 4.0 0.0 0] 33.8] 66.7 LA 20,0
| e R I A 66T 333 .0 | 000 100.0 A .0
Soand over ... ... T e 5 | [y 1T s | PR G SRS SRR | :

£1pr 1] 5 | 1-m| 57.0 | 43.0 0 5u.1| 40,9 0| 57.7| 423 0 24.8

DRAFTSMEN.

ﬂ.gmn..—’.,, 6| 83.3 16,7 {0 | 1000 [ i 0.0 | 100.0 i, (18] 53.3

05101.0.. 30 ) 54.3| 43.3| 34| 53.3) 46.7 0] 5.7 43.3 -0 30.0

LiLol.5.. 4| 230 750 A S0 800 Bl ¥5.0| 250 A 25.4
Lato2.0....... o |G, (e S| s '

2.0 and over. ... IR e ks S e R A

| | v aETaEEE|EEERREER -

e | .m| ﬁ.-},l}l 25| 25 mul 4i). 0 o| e5.0| 350 o 30.0

il C —— ey

a Twenty-third daonoal report of the Massachusetfs Burean of Labor Statistics, Boston, 1393,



MORTALITY AMONG GRANITE-STONE WORKERS. 53

TarLE 37.—PROPORTIONATE DISTRIBUTION OF MANUFACTURERS AND EMPLOYEES
IN THE GRANITE-CUTTING INDUSTRY OF BARRE, VT., ACCORDING TO HOME HY-
GIENIC CONDITIONS AND TUBERCULOSIS HISTORY IN FAMILY, AUGUST, 1919, BY
FPERBSONS MPER ROOM—Concluded.

ENGINEERS, FIREMEN, ELECTRICIANS, AND MACHINISTS.

Onutside saniiary
Inside sanitary conditions. sonditions, -
‘I‘ulhfg-
Belbiae L .I‘-‘._'li'm
Persons per room. 5y Cleanliness, Light and air. e
'G-Ead. Fair. | Bad. | family.
Good.| Fair. | Bad. | Good.| Fair. | Bad.

Per ol Peret. | Perct. | Perel. | Perel.| Perct. | Percl. | Perct. | Perct.| Per el
3| 3.3 6.7 00| 333) 6.7 00| 647 33| 0.0 (T |
2 250 528 16.7 ) -83.3| 554| &3 25.0| 667 | &3 8.3
71 o8| BrL| 143 288 7L & 0 Z86] 7L4 .0 57.1
1 0| 1000 [ L) 1060, 0 L] L) 100, 0 0 LA
1T R e i 231' 2.1 00,9 13.0| 30.4| 65.2| 44| 30.4] 65.2| 4.4 30. 4

TOOL GRINDERS AND TOOL CARRIERS.
L bl e ] 4.4 4.4 1.2 556 4. 4 oo 6.7 | 3.3 0.0 22.2
0.5t01.0.. J 40| 2251 7.0 75| 2xs] 7m0l 25 wme| 25l 2B 5.0
L.otal.b.. 23| 43| BG9| RS 43 957 O 43| ey ) 4.3
1.5te 0., ... 2 4| 250 50.0( 250 L0 | 100 0 A 20| 50 ] 0
2080d O%er. . cuieunn. 3 00 66.7| 33.8| .0 100.0 0 1000 0 .0 33.3
Total......oveeeel 70 1000 70.81 101 I 190 70.7 L3¢ 228 759 I.3 7.0

FOLIEHEERS, BED SETTERS, AND SAWYERS.

WL cacniiinadd 27| =al 70,4 7.4 185 77.8| 37| s0o| es0] 50 o, 8
TR 1 R e T S 9 me | 72| 52| 19.6) TR4| 20| 24| TR2| 2.4 17.5
LT Fo i B e -Eﬁ[ 6.1 e 158.1 [ | &0, 4 4.5 5| BG4 5.1 a8
T T B S g1 0| 8.3| 107 .0 53| 187 .0 80.0] 2000 a1.3
TN OVET. el 3 00| 100.0 R .0 | 100.0 N L0 | 100.0 .0 at.3
Tofal . ieeeecveneaa) 199 | 15.1 0 7489 1000 4.1 | 52.4 35| 18.3| TS 4.2 25.68

LUMPERS, BOXERS, AND DERRICK MEN,
01008 carenseneennes] 27| M| 7| 1| 1o sio| sl ms| ma| 2| 74
T s e A R S %) 13.3) TS k2] 1.2 BL 8 L.O} 146 | 843 1.1 154
1 L 1 R ] 3.1 79.7 17.2 3.0 O7.0 0 3.2 O6.8 A 23.4
U i 19 88| 583 | 554 g3 | se4| B3| 168| 834 . 250
20and over. . ......... 2| .0 1000 0| B B0 N 0 1000 .0 A
Total... il iong | 4| 7o4| Eaz| g0 smrl L4 to8| BE3| L] 187

- I'JI—--’ I
TOOL SHARPENERS
8| ocoflwoo| ool oolwoeo| wo| ooliwone| aol 20
o | 0.0 50| 0| 350 650 | 0| 30| T0.0 0 £
; pratadde by 1 273 | 5.5 IR2 23,31 727 o z T i 6. 4
’;'Etﬂarﬂviiliiiiqdq-ﬁi-ti --------------------------- mxrmerafrmensen| e e nnnnfrannmnun|nsasnssfesssncelincnnnn -
Enmld ur{“r"-l'l'!--i-i-‘-i R R I R RN ERCRE N tararndflreasnnnalcess maas R e RIS e -
' o | R R 4 | WL BLS 15 4 256 TH4 JFE Bl rLi%s AL 5.0
GRANITE CUTTERS.
BELEGOE it evnnias), T3] 20.8| S0.7) ams| 2nsl 722) 7o) onn| Thol mol Lsas
A i SRR s m 13. 2| T2. 8| 140 131 LG 2.3 I3.0 |} 8343 TE 1'31.2
1T e e 63| 061 | 27.6 G.5 0 AT [ .5 2.0 5.0 1301
T T . | 29| 26| 6L5| 359 770 821f w2l 51| sisl| 103 1zia
T0and ovVer-.......... 13 0 733 MW7 S| 1000 T i T I
T R A N t.ls?i 0.5 69.0)| 20.5) 10.6 | 85.4 40| 10.6| 850 4.4 13Lg
|

¥ Exclusive of those of Tialian and Spanish descent.



b4 DUST PHTHISIS IN THE GRANITE-STONE INDUSTRY.

Briefly summarized, the analysis shows that the inside sanitary
conditions as o cleanliness were unsatisfactory or bad, as follows:

Hﬂl]seﬂ (|.1‘— Peor ¢ont.
Manufacturersand foremen. . ... .. .icicin cassciasiaseaans 0.0
Preattatnen: oo Sttt L e o SR e e 2.0
Engineers, firemen, electricians, and machinists. . .. ......... 13.0
Tool grinders and tool carriers. . . . ... cauiiomeicannanann. 10. 1
Polishers, bed setters, and sawyers. .. . .....ouunnanaveonaans 10,0
Lumpers, boxers, and derrick men..........coiiiimninnn.n. 14,2
Pocliaharpemard: . - oo s e s e L e HiioE 15. 4
CE e rhrb o0 ] 177ty DO L T (e ey ek i LN g s (0 11y L LRONE, 8 20. 5

The corresponding figures as to inside sanitary conditions with
reference to light and air were bad as follows:

Housges of— Per cent.
Manufacturers and foremen. - - fooci e e i 0.0
I Tt v Pl D Qo R Des gL Ot i s ) CRPUREE SR L MU, ) 0
Engineers, firemen, electricians, and machinists. . ............ 4.4
Tool grinders and tool carriers. .. ... ..o . o iiaaiiiaiinats 1.3
Polishers, bed setters, and sawyers. . ..o iviiniiiesinienss 3.5
Lumpers, hoxers, and derneckmen. .. . ...ccooiienininnnnan... 1.4
{0 I T 0T o (R P P (8 ey o S s S oo ts h .0

R R o oo s o e o i b o T Tl e g e S B 4.0

With reference to tuberculosis, the inside conditions as to light
and air are obviously of most importance, and the results of the
investication indicate that on the whole these conditions, with the
exception of a small fraction of the houses, were sufficiently satisfac-
tory to justify the assumpiion that the inside environment was above
the normal for average wage earners in other sections or industrial
districts.

The outside sanitary conditions were unsatisfactory or bad, as
follows:

Honses of— Por cent.
Manufacturers and IOFeIIAN . - - oo e imnesssas s somasinen shams i 0.0
[T [ o T MG s oy SN SN (ISl IS oo el £ |
Engineers, firemen, electricians, and machinists. . ............ 4.4
Tool grimdars and ToOLCRBTEIR.. .« o oo n o e m o i i b 1.3
Polishers, bed setters, and 88WYEIB. . ccvnrirnnccscniosonnsras 4 2
Lumpers, boxers, and dernckmen. ... ....ciivniiiinnnians. i |
ToalmharDenerd. . s st s ik ol B30 it L L Bl S s s L0
e TN A E b L | L S o e e A e b e A 4.4

These statisties fully support the previous conclusion and justify
the statement as regards both inside and outside sanitary conditions
that the environment of persons employed in the Barre district is
unquestionably above the normal average of wage earners generally.
In connection with this survey an effort was made to ascertain the
tuberculosis history of the family, and, on the whole, no difficulty was
met with in securing an accurate and complete statement of the
facts. The record as it appears on the original blank (see p. 138)
shows the relation of the person affected with tuberculosis to the head
of the family, the sex, age, disease condition, or whether formerly a
patient. For present purposes it will be sufficient to indicate the
{:{:rt:eptagt} of homes with tuberculosis in the family, but it must be

cept 1n mind that the record shows that granite eutters are suffering
from an extremely high death rate from the disease. The proportion
of homes with tuberculosis history in the family was as I]:E:-llnws:
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Per cent,
with &
hiztory of
tuby e ron-
Homes of— Number, logis.
Manufacturers and foremen........coociiuanaaaa.. 149 24, 8
Thealbeammanees . oo il e e T 40  30.0
Engineers, firemen, electricians, and machinists. . _. 23 304
Tool grinders and tool carriers. . .. .. .............. 79 7.6
Polishers, bed setters, and sawyers................. 199 25. 6
Lumpers. boxers, and derrickmen . . .. ............ 203 18.7
Al B R T i ) S e et 39 3859
SArTRONDE CUEERIB . Lot Vs s D i S st s s 1, 137 3.9

In the case of some of the occupations referred to the numbers, of
course, are too small for an entirely safe conelusion, but the facts as to
the inside and outside sanitary conditions are summarized in Table
38, arranged according to the percentage of tuberculosis history in
the family for the different occupational groups. This table does not
seem to suggest that there is a very definite ascertainable relation
of a tuberculosis history to the inside or outside sanitary conditions
of the premises.

TABLE 28.—FROFORTIONATE DISTRIBUTION OF MANUFACTURERS AND EMPLOYEES
IN THE GRANITE-CUTTING INDUSTRY OF BARRE, VT., ACCORDING TO HOME HY-
GIENIC CONDITIONS AND TUBERCULOSIS HISTORY IN FAMILY, AUGUST, 1919, BY
OCCUPATION GROUPS.

Inside sanitary conditions. Outside sanitary

conditions. :
Tiiber-
| Num- =R, [ culosis
Cecupation group. |“per Cleanliness. Light and air. Listory

in
Good. | Fair. | Bad. |[amily,

Good. | Falr. | Bad. | Good. | Fair, I Bad. |
1 | |
Perol.| Perct. Perct.| Percl. | Perel. | Percl. | Perct. | Perct.| Perct.| Perct.
Taol sharpeners. ...... 3 Wil 6L5] 154 256 T44| 00| 251 769 0.0 35.9
Catiers. . e eaaea.a. |1, 157 10, 5 g0 | 20.5 16 8.4 4.0 L & Bal] 4.4 39
Engineers, firemen, |

electricians, and ma-

CRITRLS. o e s 2] 2.1 i, 15.0 | 30.4 ] 65.2 4| 34| 652 4.4 30. 4
Draftsmen. ....ooeee...| 40| 55,0 425 25) 60.0| 40.0 0| BROY 350 .0 0.0
FPolishers, bed setters,

and sawyers. ........ 160 | 151 | 749 | 19| 141 82.4 501 183 | T7.5 4.2 25. 6
Manufacturers and fore-

IOAIL,. oo ecccimnnnsess] A48 7.0 43,0 L0 801 0.9 L1 BT.T | 428 .0 4.5
Lumpers, boxerz, and

derrick men......... 003 6.4 | TO.4| 14.2 9| 8.7 L4 1G] 583 1.1 18.7
Tool grinders and tool

mrﬁm....,”....... ] 19.0| 7o.9| Inil)| 19.0| 7T L.3) 2258]| 750 1.3 7.6

ABSENCE OF OVERCROWDING.

Table 39 shows the actual and proportionate distribution of work-
men according to occupational groups and room density, with com-
parative data as to overcrowding, on the basis of the English standard
of more than two persons in a room, correlated with the mortality
rate from pulmonary tuberculosis for the four principal oceupational
groups sufliciently numerous to yield a satisfactory basis for arrivin
at safe conclusions. This table also indicates no such pronouncec
differences in room congestion as would seem to have a direct bearing
upon wide variations in the tuberculosis death rate, being indicative
rather, of an environment on the whole favorable to a low tubercu-
losis death rate, although as a matter of fact an excessive death rate
prevails in the case of at least two of the principal occupations in the
granite industry.
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DOM ACCOMMODATION IN HOMES OF MANUFACTURERS AND EMPLOYEES
T A RO TING TNDUSTRY OF BARRE, VI., AUGUST, 1919, BY OCCUPATION
GROUPS,

| B ‘ Polish- | L
TS olis 1=
Manulac- .|  Tool 5 | ers, box-| Tool
turors | Draits- [Lm'ﬁfigﬂndcrs Eﬁiéﬁ el St 0 Granlte | mpoeoq
and fore- | mon. e ““d.t”‘_'l-mgd-snw- detrick Py outters.
Persons per | IHET. and ma- | COTINS. | wape, men. |
TOOT - C i | |
[ |
!Pnr Per i -xrl Per |5 |I—'er I iPer: 11’&1‘ IPEr IPizar
No. ':!m.'il!. No. cent No. ir:r:ul.!h"‘ e, No. rent. o 1L'£*l'.||!. No. e LIl Neo. 1@&:“ No. :rs_-nl:..
|
o pv matal i iiad, i —]
ga0to0d...] 1) ®Tl 1| T SRS | CTRRE T0R9 (Frere| B [ % - 30E PPe .'!n| 04l M 05
0.25t00.50...| 38 25.5 6 150 2 &7 o 1.4 27| 13.6 24 L& 8 mﬁ 67| 5.9 181 %7
050t00.35....| 60 4430 18 45,0 10/ 43.6) 19 24.1| 5% 20,2 04 3.6 11] W2 FE 6.6 540 20.4
076t0 1.00....| 26 17.4) 12(80.00 2 %7 21| W.6| 9 106 M 167 9 VL W3 3.1 406 2.7
1.00 to 125 4 o 3 7s 7ianal o1 woel 54l o] S 2501 100 254 87D 327 530 £ 4
festodie0. ) ST A el g “2.5 12| 60| 13 &4 1 el 73 6.4 103 5B
1.50 to 1.75. . - S T e e e | I T O S R R T
L RTINS [ EEE 1 % IR - G S A R W | SR |
200 10225 e v nnfonsas PP cofeananl B HB 3 LB B LBleiiones 2 Ly 19 Lo
L T N e (i | e e DS i ] a2 i el ftis | aa Rees | e | s
25010275 ... .. A R TS e s e Rl e g e et s i ey o)
SRt R0 ik (BT AR P P B e |Eaae nat i AR R e e e e
3.00 Lo 3.25.. Ir ..... S LT CET T TP FEPER PP - - | l! eBliaaeleais & T ik
Total..... ug'fimni 4nim1u| mllm.n ?El-illl.'ll'b.ﬂ mmn.ﬂ zmimturi w;lmrﬂj__m'lm.mmdlmn
| | | | 1

Engi- |
TI0rs, felhs
JFH anu- fire- T.E_ﬂ' Eél'fi!d Lu_tlnp- o
actiar- | men, | grind- | 0.0t ers box- 1
Item. ersand | PrA0S- | osivi [ ers ana E‘Lifci’*r ers. and| sharp- ﬁ:‘#&? Total.
fore- | T | gjans, [toolear- j:.:?r__ derrick | eners. i
e and CIErA || e TEIER -
| machin- ik
| i=t=,
5 ' -
Average number of persons | |
PRL RO, s wemresrensasas] ILBT (L 5 0 76 (o =7 0, =3 (b =2 0721 ILET 0,53
Qvercrowding t (per cont). . . ] .0 O B 1.5 1.0 o 1.8 | ]
th rate from pslmonary |
fiberculosls per H00L. . uleesrenns|onmonnnilnerennn|sesnnns { 87,0 | 2544 | 304 [0 |....... .
L ] |

¥ the basgizof English standard of more Lhan 2 personz per room.

The amount of overcrowding on the basis of the English standard
of more than two persons in a room was most pronounced in the case
of tool grinders and carriers and of granite cutters, and was relatively
high in the case of polishers, bed setters, and sawyers, although this
group shows a tuberculosis death rate very much lower than the
corresponding rates for tool sharpeners and granite cutters. In fact,
the investigation seems to justify the conclusion that on the whole
the housing conditions are not greatly at variance for different wage-
earning groups, and when compared with other housing surveys for
industrial sections the results are decidedly in favor of men employed
in the granite industry.

Comparing, for illustration, the room aecommodation of granite
cutters in Barre, Vt., with the housing conditions of workmen in
Brooklyn and in the Chicago Stock Yards district, with a due regard
to racial elements, the results as shown in Table 40 are as follows:
The average number of persons to a room was 0.87 for the granite
cutters of Barre, against 1.49 for Brooklyn workingmen’s families,
1.12 for the Slovaks and 1.30 for the Lathuaniars of the Chica
Stock Yards district, and 1.29 for the Greeks and Italians in tﬁg
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vicinity of Hull House. The overcrowding on the basis of the Eng-
lish standard of more than two persons in a room was 1.3 per cent
for granite cutters, 24.2 per cent for Brooklyn workinemen's
families, 14.6 per cent for the Slovaks, and 12.9 per cent for the
Lithuanians of the Chicago Stock Yards district, and 16.6 per cent
for Greeks and Italians in the vicinity of Hull House.

Tantz 40.—ROOM ACCOMMODATION IN HOMES OF THE GRANITE CUTTERS OF
BARRE, VT, COMPARED WITH THAT OF SELECTED GROUPS OF WORKINGMEN
IN BROOKLYN AND CHICAGO.

[Housing Slandards in Brooklyn, by John C. Gebhart, 1915; Chicago housing conditions, VIIL IX, and X,
by Wilson, Smith, Hughes, and Walker, in the Ameriean Journal of Sociology, Vols, XX and XX1.)

Cldeago housing districls.
aemitte - | WO | Ay
Perdons per room, Tamite - | workifig: Vicinity of
outters. | men's famil- 4th ward
fies. ?ﬂﬂvﬂw (Lithua- [ILi‘ﬂhl{:;Elm
*| nians). o
Italianz).
FPer cent. Per cent. Per cenl. Per cent, Per cent.
L LR e e R N P e e 0.4 1 i, G 0.2 0.3
e D D e e s W Tl i 59 B 22 I. R 35
0 HE T T L d R R L R s 25, 6 6.7 1.6 1. 1 128
1 1 S e e S e R e i 23.1 &5 .0 4 X5
VL W e B TG D e i e e e ST A2 5.3 1.2 7
L T . .4 0.7 1. 0 154 19 1
e R R B L5 17. 2 17. 3 150 1.0
s A 1.0 o5 &5 .0 5.3
ML R R R R 11 11.1 5.6 B2 B0
ke L R e R e e o’ 52 22 24 3.3
2500 275w nes ot e e RN g 4.1 1 15 2.3
TR A 2500 o Sl e S RSt e el e ¢ ) (S b .2
© i e ORI B S PR RN -k 1.8 1.4 4 | 1.4
- T R R R e PR RF R e P | S TR | il
et el L] SRR T A PP Wl |5 A oward P .2
o R e | o= e o T SR L [ e T Lo zdciaaiaiy S
RN e S| vad ke nuun s ! - | a1 o R
e e L T T e e s R e - o DR bisbineugh a7t
i e S ey S e A et § 0 18 bun i o e i R e | SR de e ¢l
B S e s s ain ety cikiedlrezisess Fmia|aae e | b s SR s W T T TRy i
S0 and OVer. . ...l tmod it Al el s |
1| RS o s £ 8 I S ¢ 1000 | 100.0 | 101, 1) 100. 0 | 100, 0
3#‘&1‘:‘:;;{-. number of persons per room. . ... 0 8T i. 49 1. 12 130 | 1. 29
FErCTOwaing L (Jor Cent). . coccvwavaremens 1.3 24. 2 14. 6 129 I 16, 6

L On the basis of English standard of mora than 2 persons per room.

The foregoing observations are amplified by Table 41, illustrating
the conditions of overcrowding in the prineipal cities of representative
sections of England and Wales, according to the census of 1911,
This table presents a really extraordinary contrast in that the range
of room density, as measured by the percentage of total population
living more than two persons in a room, was from 39.8 per cent in
the Finsbury metropolitan borough of London to 12.8 per cent in
the Darlington metropolitan borough of Durham, against only 1.3
per cent for the granite cutters of Barre, Vt.



58 DUST PHTHISIS IN THE GRANITE-STONE INDUSTRY.

TARLE 41.~0OVERCROWDING IN HOMES OF GRANITE CUTTERS AT BARRE, VT, COM-
PARED WITH THOSE OF “PRIVATE FAMILIES” OCCUPYING TENEM ENTS IN THE
MORE CONGESTED METROPOLITAN BOROUGHSE, COUNTY BOROUGHS, AND URBAN
DISTRICTS OF MORE THAN 50,000 INHABITANTS OF ENGLAND AND W ALES.

ENGLAND AND WALES, 1411

Number of
i tred Per cont of
Boroughs o distrits Jssliving | ot

ina e poepulation.
Finsbury metropalitan hnrmlgh{l.nndun}.,..,...,.,.,....,,..,-,__-....! ) a8
shoreditch metropoiitan borough (London). .o ..eeneeiiaan. s T a8, 127 358
Stepney metropolitan huruu%luﬁlﬂndﬂuj..“““.........".....,-...... 02, 305 ann
Gateshead county borough (Durham). . ...ccovcerenrcrnmnnnennenccacea. 38, Tt 337
Bathnal Green metropolitan Borough (London)....oceeeeiicirirranaasan 41, 152 33.2
Zoath Shiclds connty borough (Durham}.. . ...oviianinranciasacenn. 34, D88 3.9
Ennderland county borough (Durbaim). ... cvee i iiiiaasanan 48, 125 32.6
Neweastle-upon-Tyne, city of, county borough (Northumberland)..... ... 81, 141 3G
Tynemouth county borough (Northumberland). .......o.eeeaunnsas e 17, 167 3.7
Eouthwark metropoliian borough ( London). oo v v ceeneiceeciaaeaeas 46, =00 25.8
Holborn metropolitan borough (London). ....o.cveercaiceiacirsnmaraaas 8, 716 25.8
8t. Pancras metropolitan borough (London).. . cascceraeacciacaiaaniaan . 51, 214 25.5
Bermondsey metropolitan borough {London). . ..oveevemiaiiaiians.s | 28 o0l o84
St. Marylebone metropolitan b-wm:s e e e e e 21, 175 207
Poplar metropolitan T T L T ) R S e S PR R 32,240 20.8
Talington metropolitan bmm';f D O e 62, 739 0.0
Plymouth county borough {Devonshire) . oooooenimnmiimm oo | 18, 565 17.5
Kensington metropolitan borough ( London). . ....c..... b KR et 26, 681 17.1
St. Helens couniy Drnu%h { Lancashire) .. . .co-u.- 16, D18 17.0
West Hartlepool county borough ( Durham)_ ... 10, 537 16. 7
Dawsbury metropolitan borough { Y orkshire, West B, Gdfi 16. 6
Devonport county borough (Devonshire) .. o..oiimiiiiiinreies 11, 055 6.2
Faddington metropolitan borough (London). ce. e ceenninnnincrencna: 20, BR5 16,2
Wast l-I:a.m county borough (ESSex).....eeeeecnccccazaaes R T 43, 714 15.3
Dudley county borough { Worcestershire).. . ...o.ccavaiaaan L 7, b8l 15.0
Chalgen metropolitan borongh ( Lomdom).....eeeeeeseee i raiinannnnanan &, 532 14. 9
Fulham metropolitan bor T [ S A e e RS R s ST 21, TRE 14. 8
Hammersmith metropolitan borough (London). oo iiiniinaana.. 16, 212 1.2
Willesden urban district (Middlesex). . .oooinmenaoaeoaens 21, 175 13.49
Lambeth metropolitan borongh ( London)........... . a8, 816 13. 6
Camberwell metropolitan bumufh { Lomdon) 34, 174 135
Middlesbrongh eounty borough (Y orkshire, - 13, 514 18. 4
Battersea metropolitan borough (London).. o ..ooonniieaaeiaaaiii.. 21, 814 13.3
Wigan county borovgh { Lancashiee) . . ..ooeooooiiiiiiinnnnnnenesaacaa.. 11, 207 19
Westminster, city of, metropalitan borough (London) . ....oovienenean.. 16, 5496 12.9
Darlington metropoliten borough (Durham) . . oo oiiiaeiaooa 6, ;2 12,8

GRANITE-CUTTING INDUSTEY, BARRE, VT,

R R O R e e b e o ey i e 15 1.3

The available data would seem to leave no other conclusion than
that, aside from a more favorable physical condition, the granite
cutters of the Barre district live under home conditions decidedly
superior to those of wage-earners’ families in the more congested cen-
ters of population. It would therefore seem to follow as a self-
evident conclusion that the conditions predisposing to ill health and
shortness of life, particularly to the excessiveincidence of tuberculous
or nontuberculous respiratory diseases, must be traceable to the in-
dustry in which the men are employed.

ABSENCE OF FAMILY INFECTION.

The relative frequency occurrence of tuberculosis in the families
of granite cutters naturally raises the important question of the danger
of infection. So much is included in what is still a serious matter
of controversy that it would not serve a practical purpose to enlarge
upon this subject at this time. The information collected during the
present inquiry is, however, of such exceptional value that all the
essential facts are presented in tabular form in Tables 42 to 45.
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The practical value of this information will be better realized when at-
tention is directed to the theoretical nssumﬁ?tiﬂn according to which
the extraordinary amount of pulmonary tuberculosis among granite
cutters should have proved a fertile source of disease dissernination
among other members of their families. As a matter of fact, no
such dissemination has taken place, and particularly not in the case
of granite-cutters’ wives, for the relative frequency of pulmonary
tuberculosis ameng them is considerably less than that which would
be theoretically assumed to oceur.

MORTALITY AMONG FAMILIES OF GRANITE CUTTERS,
FAMILY MORTALITY RECORDS OF GRANITE CUTTERS.

It has seemed advisable to consider very briefly in this connection
the occurrence of pulmonary tuberculosis among the families of
granite cutters, to determine, as far as this may be possible, the
extent to which the disease as met with in the granite industry is
unquestionably of an infectious character, or, conversely, the practical
certainty that the prevailing lung diseases are of a nontubercular
fibroid type erroneously diagnosed as tuberculous or of bacillary
origin. Theoretically, the disease should be met with in practically
the same proportions among the different members of granite-cutters’
families as among the granite cutters themselves, on the assumption
that through infection the disease is spread from one diseased adult
to another. The evidence available, }]m\'.'uvur, would seem to prove
a relative infrequeney of pulmonary tuberculosis, especially among
granite-cutters’ wives, who of all the members of the family are most
exposed to the risk of direct contact infection. It is not implied, of
course, that in many cases the diseases met with are not strictly
tuberculous or a type of superinduced tuberculosis upon a preexistin
pneumoconiosis. It is recognized that adult contact infection is o
itself less common than is generally assumed to be the case, but the
present investigation clearly emphasizes that the excessive frequency
of lung diseases among granite cutters is not shared among other
members of the families most exposed to the risk of contact infection.
The data upon which these conclusions are based represent a special
analysis of 18,406 deaths in the counties of Caledonia and Washington.
The names on these certificates were carefully checked one against
another and amplified, as far as practicable, by personal inquiry and
the local cemetery records. Itisrealized that while such an investiga-
tion has inherent limitations and thatit, of course, can not be extended
to the entire family history of the persons concerned, it is the only
method available by which a fair approximation of the truth can be
arrived at. The data collected are presented in Tables 42 to 48,
showing the causes of death among different members of granite-
cutters’ families both prior and subsequent to the granite cutter’s
death from tuberculosis. In the tables the deaths of sisters are
exclnded because of the fact that the names are too often lost sight of
through marriage. Table 42 clearly indicates that deaths from tuber-
culosis are comparatively rare among granite-cutters’ wives, but rela-
tively excessively common among granife-cutters’ brothers, who.
it may be assumed, also represent employments in the granite-cutting

61928°—22—Bull, 293——5
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industry. The number of families for which it was possible to work
up a family mortality record and in which the head of the family died
from pulmonary tuberculosis during the period 1893-1919 was 162.
The total number of persons represented by these 162 fainilies was 232,
Of this number, 20 wives died previous to the death of the granite
cutter from pulmonary tuberculosis, while 24 died subsequently.
Of the 20 prior deaths only 3 were from pulmonary tuberculosis,
while among the 24 subsequent deaths, 5 were from pulmonary
tuberculosis.  Without attempting a refinement in analysis, it would
seem entirely safe to conclude that, considering the relatively large
exposure, the occurrence of death from tuberculosis among granite-
cutters’ wives is unquestionably below what would be expected on
the probable degree of infectiousness in adult life. Similar conclu-
sions apply to daughters and mothers. The larger number of deaths
among sons, fathers, and brothers is in all probability directly attrib-
utable to their employment in the stone industry.

TarIE42.—~FAMILY MORTALITY ! OF GRANITECUTTERS OF WASHINGTON ANDCALE-
DONIA COUNTIES, VT., WHO DIED FROM PELMUN;’LHT TUBERCU L'Dﬁ!.s. 1563 TO 199
CLASSIFIED ACCORDING TO RELATIONSHIP, CAUSE OF DEATH, AND WHETHEE
DEATH WAS PRIOR OR EUBSEQUENT TO THAT OF DECEASED CUTTER.

[Bazed on records of families of 162 deceased cuttors. Abbreviations: B.=brother; F.=father; 8.=szon;
Al.=moither; B.=dagghter; W.=1wile.]

— - = == =k I T T e
Abridged Prior deaths, | Bubseguent deaths,
inter- !
pational Caunse of death. ‘ | |
AN B.|F.|5 |M.|D. w.:w.gn. M.| 8 | F.| DB
x | l
Bt e _I_ ____il__'_'__ [
I 7 el s L1 R S e 1R R () Y - 1) Y (e gl )
e et e Rt Wl B e (A ML B 5 P g e
12|} Other epidemie diseases. . oooiivrnnrnns LR BT e ol IR TR M iR ol | [E T
13 | Tuboreulosis ofthelungs. ... ... ... .... o7 6] D :,'.l n 1 ] - el ﬁi 23
14 | Tubarculous memingitis ., . ........... s T R e PR IR ] e P L LT
15 | Other forms.of tubereulosis,, .. .......- AR (R ek, B R Defia] e nepte B [
16 | Cancer and other malignant tumors. .. 1 (Bl s '-}ll 1| 4 I s, s
17| Blmple meningitis . ... ..cooanenennan.. LB (B BT Bt R oL | fis st b
15 | Cerebral hemorrhage and softening. . ... ... 1 ...t 2f....0 11 111 o
19 | Organic diseases of the heart............ T T R ENEE SRR B2 1R SRR 1) PR T R 1T TN
20 | Aeute bronchills. .........cococnicnanaan s 1 el 1 | jit] HIRE, B
2| Chrondebromelitis, ... Lo i aaalt A et (RRa RO s e IR e a Lo e ! [Eaakl BRI
ook T T T N et RN N T (o S R RN OB [T T s EE 7
23 | Oiher diseazes of the respirslory sys- | | |
tem (tubercpleslsexcapted). ... __ 1 21 3| ¥ |-...d.... 1 o 3 A 3
24 | Discases ofthestomach(cancerexeepted)l....l._ .|| oo oo cloan e calnndenns —
26 | Appendieitis and typhlitis............ ik S [R A e (T R el bl Do el [
27 | Hernin, intestinal obstruetion. . .. ...... B PR | SAROT ENEE (RSOR hRi T e [ CR (B | D
B R T TR T R e T i W W el s v G e Bt Bl (R R [
29 | Acute nephritisand Bright’sdizease.. | L. .| 2| 2. .0 3| 20 .. ©I.__| 1 2
30 | Noncancerans Lumors aiud other dizeases H |
of thelomale genitalorgans. ......... iy |l ol et Py g el o R e B
81 | Puerperal septicemia {puerperal fever, | [
10 LU T e e o B | || e i e ik By, Pl || e L i b
32 | Other puerperal aecidents of pregnancy | |
TR e P R e egees oo [T R 1S5 B (N 1 REEES (B () PSR S | BN S
33 Cmﬁcnlmldshijityand malformetlons ) 0 ool e e sy L |2 B
:]'1 Hlu“ it'j' -------------------- Brd s e Sy EEER] 'H Em ----:r---:--.. wpwinr el e Il""" el e e it
35 | Violent deaths (snicide sxcopted).......[ L|....0 ..o Lo E L, 8 (AL e
g o[ CRAEE GRTS e e S et M SR e TR SRR G IR T SR R REE S £E [l T
T L T e e L ] (I (N A (S NS TR S SRR T T |
% | Undonown or ill-defined diseases. .. ... .. cH o R R e et B (R e 1 J ?
LT o St S| 191141 Gl2oj24]| v 7 ol1z| 50

1 Adulis 10 years of age and over.

D’.I g-h:nll:m!n“ the International List of Causes of Death, United States Bureau of the Census, Washington, :
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Family records were also obtained for 133 deceased stonecutters
who died from causes other than pulmonary tuberculosis durin
the period 1893-1919 (Table 43). Among this group the tota
number of deaths of other members of the family recorded was 151.
There were 20 prior deaths of wives and 18 subsequent deaths of
wives from all canses, and 3 deaths from pulmonary tuberculosis
among the former and 1 death among the latter. It would serve
no purpose to i;f%}y refined methods of sfatistieal analysis to so
small a statistical basis of information, but, again, it is a safe infer-
ence that pulmonary tuberculosis is comparatively of about the
same degree of occurrence among the wives of granite cutters dying
from tuberculosis as among those who died from other causes.
tf_’ruglt.icully the same conclusions apply to other members of the
amily.

TABLE 43.—FAMILY MORTALITY! OF GRANITE CUTTERS OF WASHINGTON AND
CALEDONIA COUNTIES, VT, WHO DIED FROM CAUSER OTHER THAN PULMONARY
TUBERCULOSIS, 1803 TO 1618, CLASSIFIED ACCORDING TO RELATIONSHIP, CAUSE OF
DEATH, AND WHETHER DEATH WAS PRIOR OR SUBSEQUENT TO THAT OF
DECEASED CUTTER.

[Based on records of families of 133 deceased cutters. Abbreviations: B.=brother; F.=[ather; 8. =son;
M. =mother; D.—dosughter; W.=wife]

g:_l--__- — —_— = ————mer =
Abridgzed Prior deaths, Subsequent deaths,
tl?]}::nl;-t Canse of death. i —I' — | -
number.2 H,[P ‘a IM D. W, W, | D |M.' s |7 |
L e e P T T e ! lI .................... i el e ISR et S
b T R e e e S [ T e R | s [ 8 el ) S5 ) [ S
12 | ‘Cither epidemic dissases. ............... S T Pl || BT e e | il o 1
13 | “Tubercutosis of the lungs.. ............. ol e § R ) i 2| 13
14| Tuberenlonsmeningitis... . c.......... b ..l... [ e ey s e s Bl e B S
15 | Other forms of tubercnlosis. ........ ... ok P e R i bt o |¢ L, CRE T
16| Cancerand other malipnant twmers ___ | 1 |....0...) 1]....|.. | o B L) | e 18
17 Sim%!:lmeninglﬂs ...................... EE| RN PRl b, e e (| (et !..,,| L5 i o
18 | Cerebral hemorrhageand softening. . ...| 2| 1'|....| 200711 B ¢ [Tl S A
19| Organic digeases of the heart............ . 1o I [ DR foi | 3 | 1|..,.: Y R
L B ST T T R R TR R b M Tl | B Sl R I i) (R ) =iy
2 Chmonbe Bremahitis. oL oL i s e e lae i e B e s S
i bt BB B ot | I e e e R e e T ] (Nl U [ o i i [T T el 3
23 | Other discases of the rﬂn?imtor}' gysiom | | | | |
(i berculosis EXCePEBA) - csuceeecasn]onnsfans SN |y S MR ) e R S -] Sope s
24 | Diseazes of the stomach (cancer ex- | S S| | |
e kTR MR SRR e B RS Fuled | e Wl et | itafar Pl || e IS
26 .tgmudir:-.iliamult;-rp'hlitis.............. 7 B s it T i) O B TR TS GO i
27 ia, intestinal obstroetion. . ..o..... | r b PR [t L) I el R LS 1
e BT () T2 I TR T P B el (. ) i B (R Rk s A e -
20| Acutenephritis and Bright's disease. .| ...l ..o 1].... 'il_ - ) e e
80 | Noncancarows tumors and other diseases [ [ | | |
e TSt S YR T R [SR) PP [t SIS (PN v Ao et Wt ot R s
ar Puerpernlltgn}plimm:ia {puerperal fover, | [ [
PR L R e e e s s el | agh, ot IO, R Mt ol g (=i e | -
32| Other puerperal accidents of pregnancy ! ; | | .
T e e R e e fion el R EICER el kI k] sy (o) ot (RS
31 | Congenitaldebility and malformations..|.... ... b oo bt U IRne Babe (e i3 (s
Ll Tr e e e S i || A | e M 1o ] e B S (M) RS DL
35 | Vielent deaths (suicide excepted)....... ksl v o 1| T RS e [ (TR L
L T I R R e R R (1 ) ] T (RO [ (o | DT e R T |
47 | Other diseases...... ssssnsensarnnneranns| 1| 2 Lo 20 ) 4| Bl 1l 2| 12
28 | Unknown or ill-defined diseases. . ......] 1 ). ]--ocf--uulendenn ool Lol 150 | 2L
|| e S 34 | 7! 6 11: 3] 20| mi....li ?| 9| 10| 2

1 Adulis 15 years of age and over.
* Manual of the Internationsl List of Causes of Death, United States Buresy of the Consus, Washingion,

E T )
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FAMILY MORTALITY RECORDS OF FARMERS.

It was found possible to ascertain in a similar manner the family
mortality record of 77 farmers, including 108 deaths of other mem-
bers of the family (Table 44). All these farmers died from tubercu-
losis, there having been 8 prior deaths of wives from all causes, and
15 subsequent deaths, W‘itﬁ 1 death each from pulmonary tuber-
culosis. The data are insufficient for the purpose of a strictly
scientifie conelusion, but it is safe conjecture that ipulmonar!y tuber-
culosis is relatively not more common among the families of granite
cutters, who are excessively subject to the disease, than among
farmers, who are subject only to a normal rate of incidence.

Tante 44.—FAMILY MORTALITY! OF FARMERS OF WASHINGTON AND CALEDONIA
COUNTIES, VT., WHO DIED FROM PULMONARY TUBERCULOSIS, 1583 TO 1919, CLASSI-

FIED ACCORDING TO RELATIONSHIP, CAUSE OF DEATH, AND WHETHER DEATH
WAS PRIOR OR SUBSEQUENT TO THAT OF DECEASED FARMER.

[Based on records of families of 77 deceased farmers, Abbreviations: B.=—brother; F.=[lather; 8.=s0n;
M.=mother; D.=daughter; W.=wile.]

—

Abridged Prior deaths. Bubsequent deaths,
interna- ey e ——
tional list Canse of death,
Ji,u:-llhq‘:r.ffi B. F.1p. M D.'W. W.|D.|M| B8 | F.|B.
: | | i
| B 0 T b e T R s S e e FEors S | S s e B o e e e
T e e e e AR Frem | R R PR [ ) O IR S e 2
12| ‘Other epidemic diseases ... ... .ooncoafooc]oaa ool
13 | Tuberculosis ofthelungs............... 31 3| 8| By &) 1) 1] 2| 1) 4] 3
14 ’I‘ubd:mu!m,lﬂmn'rmlgi[iﬂ..-,...-,--..................:......._..--.--.-_..--..i_ Trcszaliess
15 | Other forms of tuberculosia. . ........... e | T s T gy SR e IR R [T R
16 | Cancer and other malignantinmors._ ... . . ... S (Ran BN e ] e i | { ] e [T
17 Simglamcuingiti!- ,,,,,,,,, e A e Rt (B L SR I (50 T8 ) e et ciilleaat
1% | Cerebral hemorrhage and softening...... [ ... /... s 2 [ccan] 1| 1 [ceaa] 2 B A
10 | Organie disepses olthoheart. - ... L. | T/..] 2/ 3 I 2l....] 2| 3
| e R e s s e L e e e e e o
21 | Chronde bromchibis, . ... . oo aii
O PO o e T e e e EREd (B il b S e i - b A (| 1] 1]
23 | Other diseases of the respiratory system | | | [ 1 | |
{mbarcu]misampmh...............1............_,,..,,...,... il oo Bem e
24 | Diseasesofthastomach (cancerexceptedi | ..l oo foaaiiandeiailenns S L T R
24 1 Appendicitis and typhHts. . .. ... .. EF e OoN| (el s el RO P iy [l Bl | B
b crnia!iut-:;.ﬂii:mlu gtrasetion. .. .ceeeee SE | el e | :
25| Oirchoalsofthaliver. ... . .o oo e s chnaa e i L G S 1
29 | Acute nephritis and Bright's disease. _.[....0 3’| LUl b o e 1
80| Monecaneerous tumorsand other diseases | | | ] | {
of thalamale genltal DCgRNS .. cnin|ssnalernn|ranaleanatzztaleenalensoleanslomns e A .
81 | Puerperal septicemia (puerperal fever, | |G i |
b raied |12y e e S e e S e e | B (RS e ek b | | el [Miped T Iy |
82 | Other puerperal accidents of pregnancy P () || | |
i T R e S S e RS T R e e R o e N e P T A e e | b
23 | Congonitaldebility and malformations. .\....|.... Il:' e (R Bl il (et
R R e T s s cendd TR L === 4 | 1| | 111
35 | Violont deaths (suleide excepled)....... B L e T 11 : P TR [ |
36 | Sulcide....... D e T [y |t ot (TR (RS AR, i '“‘I"“I 1 1
BT 1 Othar oleeams o s e R RO T e ol || L] & 1| 1| 3| 3
3% | Unknown or ill-dofned Ai8easgns. ... coolocealeevafones| 1 lasiafesas]aans g vt e o | R
0 (111 R TR ORI Ee P 4|10 -1|u: | 5|1.‘» 2'10| 7 13|~

b Adults 15 years of age and over,
_“9 ihﬂtl:!lll‘.l] of the Internstional List of Causes of Death, United States Bureau of the Census, Washington,
.0, 191G.

Finally, there is included the mortality record of 904 deceased farm-
ers who died from causes other than pulmonary tuberculosis. The
number of deaths of other members ntPthe family among this group
was 1,204, 1t is shown in Table 45 that there were 212 prior deaths
of wives, with 11 deaths from pulmonary tubereulosis, and 285 sub-
sequent deaths of wives, with 4 deaths from pulmonary tuberculosis.
It is significant that the number of deaths from this disease among
brothers and fathers, both prior and subsequent, should have been
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so much less proportionately than observed among deaths of male
relatives of granite cutters dying both from pulmenary tuberculosis
and from other causes. This disparity can only be explained on the
ground of occupational exposure. [t may, ol course, be objected
that the data for granite cutters are insufficient, especially when con-
trasted with the much larger exposure of nontuberculous farmers’
families, and the question may be raised that 5 subsequent deaths
of wives of tuberculous granite cutters from pulmonary tuberculosis,
among 24 deaths from all eauses is a much higher proportion than the
4 deaths from this disease among the 285 subsequent deaths of wives
of nontuberculous farmers. It is not, of course, argued that deaths
from infection do not occur in adult life among wives whose hus-
bands have died of the disease, but if the risk of adult infection were
at all a serious phenomenon it is a practical certainty that the pro-
ortion of infected wives dying from pulmonary tuberculosis would
ave been much greater than has actually been the case. It is not
intended that any of the foregoing observations and conclusions
should be carried too far, but the material seemed too valuable to
be omitted from the present discussion, The method certainly
suggests practically infinite possibilities for the future, being indica-
tive of reasonably trustworthy results provided the analysis is made
with the requisite impartiality.
TARLE 45,—FAMILY MORTALITY ! OF FARMERS OF WASHINGTON AND CALEDONIA
COUNTIES, VT., WHO DIED FROM CAUSES OTHER THAN PULMONARY TUBERCU-
LOSIE, 1503 TO lE‘Iﬂb{:LAESIFIED ACCORDING TO RELATIONSHIP, CAUSE OF DEATH

ﬂ I?H?EHETHEH EATH WAS PRIOR OR SUBSEQUENT TO THAT OF DECEASED
ARMER.

[Based on records of families of 94 decensed farmers. Abbreviations: B.=Ibrother; F=[uther; 8. =son;
M =—mother; D =daunsghter; W.—wife.]
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17| Simplemendngitis. ... cvocinrcracnns- ey P (=Sl L (R TR Fon] s, e Y| e i |t
18 | Caerebral hemorrhage and softening . . | 230 Bl T d)l.-lzrieey &) 3| 4 T
19 | Organle diseases ol theheart............ 33| T| 2| 5| 43529} 1| 7| 5] 3| B
2| Acatebromebils.. . oo cciinainimaanas R || I e et S Wt 8 I R (R ) (S 1 | 4
T [ T S P e D] s il B el B (R SO I T S e e
] R BRI caiiis oo e v s s aim 26| 4] 9|10 2|33 1| S| 4| 3| 13
23 | Other dizeazes of the respiraterysystem
{tuberculosis excepted) .. .. ... .... T (O [ L8] 1 S (R () e B (5 b ' R ERRE) e [ | 5
24 UIH:};IH-I"'_‘“-EQfl]‘tuﬂb(!inuﬂ!lil‘nnﬂﬂf[“-K{!ﬂptmi] | [y N ) [ i (e R B T | B e [
26 | Appendicitis and typhlitis _.._......... e [T A et e Ui |25 31 1 T T [l |
7 | Hernia, intestinal obstruction...........| 1| 1 | o 5 G R N R
28| Cirrhosigoftheliver....cocceuvnraans. ) e Lol (SRR () ot | Lt s Mo L e | e
29 | Acutenephritisand Bright’'sdisense_ .| 13| 2| 4| 1) {10012 1| 1| &| %] 14
30 | Noneaneerous tumors and other dis- 1
eazedofthelemale genitalorgans. .. .. | ool faoe] 1 B el e o e | e
31 | Puerperal septicemia (puerperal fever, |
e [ ) B e SR S R P (SR AR BRI SRS SR RES ORI R
32 | Other puerpera]accidents of pregnancy |
andlabor....occecians Epa s N L g L B e o | e it e, | i | St e e e M
33 | Conpenitaldebilityand mallormations. .| 1 |... e oleaoafoasa]oaaa| 1 fiaaidan SHEE el
] BT e 55 E00 (R0 0 I T I e v O 3| 19
25 | Viglent deaths(suicide excepted).__....| 5] 3| 3 |....l-...] &) 2| §f....] 2| 1 (]
A6 ] Budelde. .. iieararasassrmnimrrra e, 8] 1 1k .. 1., Bl 1 1
27 | Dther diseases. ..... R R A e 0112 5| 6) 3126147| 2| 6)12 T 4
38 | Unlmown orill-defined diSeases. ......... 5 [-.-dou.. 8 e (1 ol Bl B e e
PRI e Lo 185 | 53 | 41| 45 | 34 212|285 | 21 | 30| 66 | 87 | 193

1 Adults 15 vears of age and over, : ; N .
2 Ma:tlml of tF.he Intargaliunal List of Causes of Death, United States Burean of the Census.  Washington,

D.C., 1916,
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EVIDENCE CONCLUSIVE AS TO AN EXCESSIVE MORTALITY FROM DUST
PHTHISIS.

The general conclusions derived from these data would therefore
seem to support the theory that granite cutters in the State of
Vermont are subject to an excessive frequency of death from pul-
monary tuberculosis, not becanse of an exceptional risk of contaet
infection, or because of inferior physique, or bhecause of unfavorable
housing eonditions or other sanitary deficiencies, but primarily
beeause of the oceupational exposure, which in its final analysis 1s
reduced to the dust ﬂazurd resulting from the execessive use of pneu-
matic tools. '

EVIDENCE INCONCLUSIVE AS TO CONTACT INFECTION.

To make the foregoing observations as useful as possible, three
additional tables are ineluded, illustrating the family mortality of
granite manufacturers and cutters from principal eauses, elassified
according to the frec}uenc:,r of deaths from given causes during the
period 1893-1919. Table 46 shows the distribution of deaths by
eauses, based on the records of 227 families of granite cutters and
manufacturers. These 227 families are represented by 543 deaths,
in 404 of which a given cause of death oecurred once in a family, in
112 twice, and in 27 three or more times. Tuberculosis is the only
disease which shows a well-defined tendency to recurrence in the
same family. Considering the universal distribution of this disease,
its relative occurrence among granite-cutters’ families can not be
looked upon as abnormal, for against 93 families with only one death
from tuberculosis there were 42 with two deaths and only 7 with
three or more deaths.®

e In this canneetion the following statement by Dr. Harry Le Barnes of the Vollum Lake Sanatorinm,
R. L. on theincidence of tuberculosis of husbands and wives is of interesi ;

“_'l‘i‘m histories of 224 consecutive widowed patients admitted to the Rhode Island State Sanatoriom,
1905-1021, showed that 2, or 40 per cent, Tost their consorts by death from tuberenlosis, the tuberculosis
mertality being over three times that of the married people of the community.’’

Lhis statoment \anhliu.ﬂify the copclusion that the Lype of lung disease ealled pulmenary tubercnlosis
in the Barre district 23 it concerns _é?nm.m workers is in all probability a nontaberculons form of dust
{ﬂ%ﬁ:gmﬂqumlly complicated in ils terminal stage by a superinduced but less infectious Lype of trig
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TABLE 46.—FAMILY MORTALITY! OF GRANITE MANUFACTURERS AND CUTTERS OF

WASH

1019, CLASSIFIED ACCORDING TO FRE

[Based on the records of 227 families.]

INGTON AND CALEDONIA COUNTIER, VT., FROM PRINCIPAL CAUSES, 1863 TO
UVENCY OF DEATHS FROM GIVEN CAUSE.

|
Families with one | Families with two | Families withthree
deathfromgiven | deaths from giv- | of more deaths
e couse. 811 CIIED, from giveln cause,
ber of | — P p—rs i
U | Deaths Deaths Deaths
Cause of death. Heathe] of of | _of
f?‘ﬂu,:-m | granite i granite | Eranite
given No. Deaths.| 7" |No.|Deaths.| 070 Nu.ll:laal.hs.! i
cause . turers | turers . | turers
| and [ and | | and
citbters, cutters., cutters,
Tuberculosis ofthelungs........| P | mlazl ss| S| 7| 24 15
i 1=y P a1 e e SRR 171 | 52 52 an| 3 [i] 21 1 a 1
Organie dizenses ol the heart. ... 194 | 31 31 gy 2 & | FEFR PRVIREGRAGS Py i .
Bright’s disease. . ..cueeeeu. e, 198 | 25 25 11| 4 8| | R TR T (e -
Cerebral hemorrhage and ap- | [ |
R e 207 | 20 20 e e o s e e L
T e O e Lo 207 18 18 24 2 4 k| R | R AR [ R
Lancer of the stormach and liver. 218 7 7 34 2 4 - B R (17 S -2
Twpholdfaver-... ... ..coceieanud| 2207 & T B e e e e e e .
T R AT S R R SR EEIREHRE RUSR| S ARETIRE ST -
Furulent infection and septi- [ | |
Lne;}nia......i......._.......... g‘é: E E B B e o L e L LY PR g
N packoris. . 4 = e 1| R
Chronic bronehitis.. ... ......... 28 | 6 B Rl el e e faee e A
Cancer of the peritonenm ,intes- | | | {
tines, and PectiiMt. ... oveuenn.. 202 | b B 4l [T P (R R LR el ooatad i &
Lancer of the lfemale genital | |
BRI =5 b o ot e otk e S ate ] L] T B s e A T i e S e T L e
rof other organs............ 22| § b i
Tranmatism by other erushing
(eahicles, 8bcd). . ..ooon . 221 b6 &
Aleoholiam {aeute or chronic). . 25 4 4
Diseases of the arteriez, athe-
roms, eke...... LSRR gl 23| 4 4
Broncho-pneamonis. . . .oonenn..y 22| 4 4
Pulmonary congestion and pul-
IMGUAry apoplexy .. .. ... 22| 4 4
Hernia and intestinal ohstruc-
R T 223 | 4 4
Clerhosis of the ver. cne . veuianas 23 4 4
Buicide by Arearms. . . ...ccoeeaee 2H| 4 4
O R e 224 | 2 a
Acute endocarditis. ......... M| 2 3
iﬂ:ule grorr;phitiﬁd.ﬁ!.f_ﬁ ....... E?I g g
ndicitiz an alitis . .... 2
@i her disessos oftholivar. .. .1 | 224| 3| 3
Apvtenaphritls. ... .. o.o.... v 2M | 3 3
Accidental drowning............ 2M| 3 @
Homicide by firearms. . .c.o.ae..| 224 | 3 3
P | 1]l T 2 L RS = | M
1 S NPT P SR TR 404

1 Adualts 15 years of aze and over.

In Table 47 it is shown that among ] i
occupations other than granite cutters in Caledonia and Washington

Counties, Vt.

2.040 families representing

there occurred 4,608 deaths, of which 4,034 were in

families in which 1 death from each given cause oceurred, 534 in
families having 2 deaths from each.given eause, and 40 in families
having 3 or more deaths from each given cause.
occurring in families having 2 deaths from a given cause 116 were
from pulmonary tuberculosis, and in 40 families having 3 or more
deaths from a given eause there were 18 from pulmonary tuberculosis,
Here again an inference might seem justified that pulmonary tuber-
culosis is somewhat more common among granite-cutters’ families

Of the 534 deaths
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as the result of direct contact infection; but, taking all the facts into
consideration, the writer is inclined to think that the data do nof

justify such a g¢onelusion,

Tapie 47 —~MORTALITY ! FROM PRINCIPAL CAUSES IN FAMILIES OF WASHINGTON

AND CALEDONIA COUNTIES, VT
MANUFACTURERS AND CU
DEATHE FROM GIVEN CAUSE.

[Based on records of 2,040 families. ]

., 1893 TO 1919, OTHER THAN THOSE OF GRANITE
TTERS, CLASSIFIED ACCORDING TO FREQUENCY OF

Number | Families wLI.h1FamI.JBes with | Famil.es with
of fami- | ona death two deaths |{hree or more
lies with | from given | from given | deaths from
Canszo of death. | no deaths Cilise. Cause. EIVen eause,
from |
ELVEn | | 1
cause. | No. .]lmths.i No. |Doarhs. | No. [Deaths
Tubarculozis of the Jungs. - - coeeeceinnnes r 1,609 | 277 277 55 116 L] 18
T e e S e R e R S 1,475 | 407 407 b 112 2 T
Organte dizenzes of thaheart. .. .coceoceicencanan. 1,617 | 471 471 a0 1040 2 &
T et e e R SR R S e e R 1,756 | 266 2 15 Al
Cergbralhemorrhageand apopleXy.cociceccinnnas 1,65 | 375 375 3| GR 2 i)
I e e e n e e e e L e 1,941 45 495 4 | o EORENH E IV
Cancor of the stomachand liver................ 1,920 | 104 104 7| L ) R
rphaidemar . e s aaas e e 1,006 4l 4l ) 7 ) e
] | s R e R e AR B 1,808 | 23] a1 11 o 2 ES | T
Purnlentimiectionand septicemin. . - cvoveeeneeea. 2,022 17 e 1
T A R e o e e e 1,973 | GS i 2 et b e i
Chrome bronehats. ....... AR hn = i il o 1, 88T o2 i 1 Sl s R -
Canecer of the peritonenm, intesdnes, and recoum. . 2,014 246 Bl Lo aiich it | s tilhL il S
Cancer of the female genital organs. .. ...coccvesses 2006 34 N B e | s
Cancerofotherorgans. . .. .o........... e 1,961 Firi T 2 A p e b e
Traumatism by other croshung (vehicles, ete). ... 2,000 | 28 28 el Bl e B P
Alecholista (acute of chronie).. ooiiiiiiieniaa. asl 2028 12 I AR fesroatanliasis '
Diiseaszes of the arteries, atheroma, ete_. ... ...... Lo | 12 126 3| B o] e
Broneho poelmenin. .. cieieiiiaicarninisiossnss I 1,968 i1 il 1] i S s =
Pulmonary congestion and pulmonary apoplexy. 1,987 a2 &2 1| B e ik
Hernia and intestinalobstruetion. . . ............. {2,005 it Al Jes b 12 : Leds o BT
Cirrhsis ol thediver. . ..o 2,002 17 17 1| e e
Enfelda by firearme. . oo oll oliiloiaiiioiianaa) B0DE 19 i I (R e e | R
B e o e e e 2, (L a8 a8 2 i e sl P e
F T T e T R R S D T 11 o [ 1) | (BT T [T T
T b PR T R e R e o | 2,004 an 35 i 18 R
Appendicitisand tyrphlitis. .. .. ccooiciiiianiaaa. | 2018 21 F | O e e oL P 2
Other diseases of thaliver, <. . . il .o, 2,m7 23 2 H (RSO s
BB T 3t o PR M S D e e 2,019 21 L R R Jh it e il
Apnidental dronmiBE. . - vcvernancas s snnaanann. 20128 11 11 1] IR R TE EE
Homiekda DY Arearms. . ... oooouooiiienioinncnnn | 2@ 1 1 St e | e R i
AT o T e e e e e EEE R Rt PR 954 1 R Rk
| i
iy e e AN e N S IR S R | ...... 4
P Adults 15 vears of ape and over.
Table 46 includes the additional information of the deaths of granite

cutters and manufacturers, extracted from the family mortality so
as to make [‘.--L}::'-':.-Lihlﬁ a more strict comparison with deaths of members
of the family without reference to the heads of such families. The
importance of this is more clearly indicated in Table 48, which gives
the proportionate distribution of deaths. Possibly more extended
consideration should have been given to this point, for of course the
influence of the heavy mortality of granite eutters themselves on the
aggregate family mortality is véry serious.
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TArLE 48.—FAMILY MORTALITY! OF GRANITE MANUFACTURERS AND CUTTERS
FROM PRINCIPAL CAUSES COMPARED WITH TIHAT OF ALL OTHER FAMILIES OF
WASHINGTON AND CALEDONIA COUNTIES, VT., 1803 TO 1910,

[Based on records of 227 families of granile manufacturers and cuiters and 2,040 families of othiers.]

No deaths from given | One death from given | Two or more deaths
cause. CaLsn. from given cause.
Familics of Families of Families of
granite man- granite man- granite man-
nfacturers ufacturers ufacturers
Cause of death. and cutters. and cutters. and cutters,
All All All
other ] other other
In- Ex- | fami- In- Ex- | fami- In- Ex- | fami-
feludingeluding] lies. feludingjeluding| les. ‘eludingeluding| lies.
mand=- | man- TIRATNIE- | INRARILLE= THnsEILE- | FELANL-
factiar- | factur- factur- | Mfetur- factur- | factur-
ersand |ersaml ersand | ers and ersand | ersand
cult{-rs.luutmrﬁq cutters. cutters. cutters., culmrs.l
| |
. Fercl. | Peret. | Perel. | Perict. | Per cl. | Peret. | Per cl. | Percl. | Per ol
Tubereulosis of the lungs. ... 7.4 B0 6 8.3 4.0 15. 1 13. 6 21.6 1.3 31
Fneumonia. . ..cccccevceneens 0.3 =0 Tia & 2.9 Lk 1 20,0 L8 28
Organic disenses of the heart.] 85,5 | 903 | 743| 136 BT [ 231 Al e 2.6
Bright'sdisease. .....oceeu-nn B7.2 92,1 8, 1 11.0 7.0 13,0 1.8 L8 | ]
Cerebral hemorthage and

apoplexy. .. it 01.2 3. 0 70.9 5B 7.0 Bk ] e i | 32 M 1.7
Inaenen. . ccsssriiasaa Al | Ed 6. 5 5.1 -9 35 +7 0 .l
Cancer of the stomach and

| SRR e b e (BT ] 9.8 .6 a1 =2 A1 1 [ (o 3
Typhold fever........... e 069 0B.2]| 97.0 3.1 1.8 T (R | .1
L e L1 6. 9 BR.7 3.1 3.1 10, 8 15 e e =B
Purulentinfection and zepti-

T 11 - S R R e SR T (R T | B8 2 20,1 26 1.8 | o [ s b e i i
Angina Tk P W a7. 4 06, 7 2.6 2.6 T R s [ ! Fii |
Chronie bronehitls. .......... 08,7 087 97.4 2.6 Ve e il R D O e = |
Cancer of the peritoneum,

intestines, and rectum. ... .8 Og. 7 LS 2.2 1.3 U R | PR o
Cancer of the female genital |

R e T st i 8 97.8 95,3 22 2.2 1 g | P s
Cancer of other organs. ......] 9.8 95 7 0. 1 28 1 T T S i R 1
Traumatism by other erush- | | [

ing (veliclas, ete.)......... 7.5 9l 98, 5 2.2 -0 A | e e e (e e 1
Aleoholism (acute or chronic)| 98,2 1 0, 4 1.8 .0 1. (R e ey B e £
Disenses of thearteries, athe- |

Lt T R e 08,2 0a 1 3.7 1.8 9 || e e, .1
Broncho-pnenmonia......... 08,21 O&8T| M5 1.8 L3 i ) e S .1
Pulmonary congeztion and

pilmonary apoplexy ......|| 98.2 9. 6 7. 4 1.8 -4 5 1

riia  amn ntestinal ob-

kT | i S R e 982 032 95,3 1.8 L& 1.7
Cirrhosis of theliver......... 0E.2 | G2 Rl 1.8, 1.8 :

Suicide by firearms____.._._. 0.2 | 100.0] 941 18 [t
1o 0T R e R 8.7 i 7 HE, 0 1.3 ] 1.3 1.
Acute endocarditis. ......... 98, 7 T 1 0, 4 1.3 .0 g
Acute bronchilis. .. ... ... 987 | 887 | 982 Le| 1.3 1.
Appendicitizand typhilitis..] 957 0. 6 99,10 1.3 | .4 L.
Cther diseases of the liver....| 857 4.1 95, 9 1.2 | -] 1.
Sentemephetiz. .. ... ooi 05, 7 40,1 9. 0 1.3 | B 1.
Accidental drowning........] 957 006 . 4 1.3 | o | :
Homicide by fircarms........ o8 7 g1 .9 1.3 | |

|

1 Adultz 15 years pf age and over,

Excluding manufacturers and cutters, it is shown that amon
granite-cutters’ families no tuberculosis occurred in 80.6 per cent o
all the families considered, against 83.3 per cent for nongranite-
cutters’ families, as dealt with in greater detail in Table 47. The
disease occurred once among 18.1 per cent of granite-cutters’ families
as against 13.6 per cent for all other families, and it occurred twice or
more in the proportion of 1.3 per cent for granite-cutters’ families
to 3.1 per cent for all other families. This really sustains the con-
clusion, previously advanced, that the frequency of pulmonary tuber-
culosis among immediate relatives of granite cutters, but particu-
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larly wives, daughters, and mothers, is much less than as a mere
matter of probability would be assumed to be the case. ]
Inquiry was made as to the mortality from pulmonary tuberculosis
among the families of living granite workers and it was found that
of a total of 1,869 granite workers interviewed, 312 gave positive
tuberculosis histories in their families. The distribution of the mem-
bers of the families who had died from the disease was as follows:

TABLE 49.—~MORTALITY FROM PULMONARY TUBERCULOSIS IN THE FAMILIES OF
LIVING GRANITE WORKERS OF BARRE, VT., AUGUST, 1919, CLASEIFIED ACCORD-
ING TO AGE AT DEATH, AND RELATIONSHIP TO THE GRANITE WORKERS, OF
THE DECEASED MALES.

—_—

Deceased males.
Age at death. Broth- | Fath- | Grand-
Broth-| e FA" | orein. ?‘;’:;9' ars-in- | fath- | Soms. | Total
e i law. g law. e
A0to 10 BANS. oo v et Bt A s L QNI e Tl i 14
o] et B 1 o e i 2 1 o R S O S B 40
Bl Lo 50 VRArs. .... 17 i Z Bl e e e e 28
4y bo 49 years. ... £ A0 17 21 5 o] R o ]
Bt 50 YRars. .. c.oecesaann £2 14 31 it | | AR 3 FEEEEY 5] SORENEETE F]
BOEG G0 FRATE - car - uvunsnasnas 3 7 20 i -1 e d 3
LT Bt T v R s E A i U e e o R 1 ]| R &
80 £ BY FOETB. ceeveannannansi | RS T e RET T R beanamnas e et 2
Mgl “105| 47| 78 1 10 1 15 278
BT L T ane| 480| 8.3 { 0.2 | 425 6| 0.5 240 #4.5
‘ Doveasad females.
Ageat death. | ; }_ [gizad
P . i 2 N e [ Cramd- £
Aunts, | Sisters, Eﬁ:ﬂs Mﬁ':g:' {:‘f:;*' ;‘:ﬁ'::_ Wives. | moti- D&'gh | Total
| Law. ors.
10 to 19 years k| 1 3] R 1| [ 1 8
M io 20 vears. .. 26 4 2 R S | B 1 a8
30vto 39 vears. .. 5 1 10 ErEE, e 2 L A, 23
i Lo 4% vears. . fi | 3 pande SesEtEE L (PRl 20
5 to 50 vears sl e | 1 |FEGCRER] B + 1 (ST T 12
B 009 years. . .....| [ EE SR (e s Bl &
TOED TO vears. . ... | ........ R | R | A | [Efoe S e 4 IS 3
e i Mt bt imie | e A e b e =lat Smt : L IR 1
gy ot DRI (NN e 3 5 o| 10 AET
A.ramgengc..._.““i 45.1| 283 =G| #0.8| 17.0| 40.8 3-1..7| 8.6 | 220 306.2

&

The occupations which had been followed by the deceased males
were as follows:

TagLE SO.—DISTRIBUTION OF DECEASED MALES BY OCCUPATION.

|1

: T——— —

: Broth- | . 9 Broth-| e lE’a.mus- Girand-
Uecupations. ers, | Uncles. [Fathers. Bhrgi;t'l.l- ins. lin-law. |fathers.| So0S- Taotal.

SR P

Granite entlors. ... .ooiveees A i

HLHT g 117 T 4 Eg i ? ...... 2 " % . Jﬁ

Al other occupations, ., . 47 ) 17 G o ST 1 T i) 108
I e e Rl 105 47 i) 15 4 10 4 15 276

-
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TRADE LIFE AND OCCUPATIONAL CHANGES,

OCCUPATION THE PRIMARY CAUSATIVE FACTOR OF EXCESSIVE
TUBERCULOSIS MORTALITY.

Evidently the principal underlying conditions responsible for the
excessive amount of mortality from lung disease in granite cutting
are occupational. It is therefore necessary to inquire with excep-
tional thoroughness into matters concerning trade life and oeccupa-
tional changes, as to which the available information for other
trades is extremely limited. In the present investication it has
been found possible to ascertain facts of the first importance, em-
phasizing circumstances which unquestionably bear upon the larger

uestion of disease predisposition and relative frequency. With
these data of comparable value there are included some correspond-
ing statisties for limestone workers in southern Indiana as repre-
senting a branch of the stone industry subject unquestionably to
quite a different occupational hazard. The first question which
requires consideration is the extent to which previous employments
may possibly modify the risk inherent in the granite-cutting industry.
Information as to such previous employments has been 0% tained by
personal inquiry for many occupations, but for practical reasons the
tabular analysis is limited to 50 of the most 1111({1{}11;1111;. The details
of the investigation are given in Table 51, according to which the pre-
vious occupation of ﬁmmte cutters was chiefly nj.ﬂrl?le cutting or farm-
mg. This s followed by tool grinding and drilling in granite quarries.
None of the other occupations are of sufficient numerical importance
to bear directly upon the question at issue. The average length of

revious employment in marble cutting was nine years and in
arming eight years. This is reduced to only two years in tool
grinding and 3.4 years in drilling.

TapLE 51.—DISTRIBUTION OF WORKERS IN GRANITE-CUTTING INDUSTRY IN

BARRE, 1 T., AUGUST, 1018, ACCORDING TO THE 50 MOST IMPORTANT PREVIOUS
OCCUPATIONS,
2 Workers other than
Granite ewtters. granite cutters,

FPrevious cccupatlons, Average Average

period of | period of

Per cent. | employ- | Percent. | employ-

mend ment

(years). | {¥yoars),
F L AT T S s N S 3.6 9.0 7.5 9.5
Ly i A e e R L R RS R B R e i 20, 0 &1 a5 1 10.5
Tool grinders, granite indesery .. ... .. 0.9 2.0 12 4 0
T s o (el PSS 153 15 4
BEllars, ranibe QUAFTIBS. ... ... ol beiieioe o, a8 3.4 A .8
T i s e 20 RS L3 L5
EHERERTT OFSREEa IT Myl ee S rnt ey & 21 | L7 24
i her e b I T L S YRS BT BN L7 3.4 1.8 56
Masons and DEHCKIAYErs. oonuns e s aiaaanaeias 1.7 | .7 i 2.5 9.4
Lpmpors, srapite Wsdusbry. ...l ol L7 | 1.5 6.1 6.2
Tool :.-amm-:s,grunlm 11 1E] o R R L s 1.4 2.0 Lb a0
Mechanics and machiiisls. .. . ueeeeueueenienenannnscians i.3 3.2 .6 4,9
DT e e L L R R R R e 1.2 5.0 1.2 6 |
Blacksmiths, general........ 1.2 4.1 2.5 BT
] L As 1.1 p 55 d
e L e e .8 38 1.1 50
b T v e L T SR SR e SR R R e + T b7 23 5.2
Derrick men, pranitainduostey. ... .. . ... i 14 A 4.0
T R e R i . 4.7 L 6. 4
- L e R e R S i e e S .6 51 L 8. 4
JI:“a'l't'""m-s‘""*-'HM-'-1|llllrrrll'|r||||||||l|-llr|vl|||||||-v|r|nqm-1-l-1lllii‘ "'"r’l 28 ok B4




T0 DUST PHTHISIS IN THE GRANITE-STONE INDUSTRY.

wpLe 51—DISTRIBUTION OF WORKERS IN GRANITE-CUTTING INDUSTRY IN
q'iﬂiﬁn“ﬁ?‘rr. AUGUST, 019, ACCORDING TO THE 50 MOST IMPORTANT PREVIOUS
OCCUPATIONS—Concluded.

Previous occupations, Average Average

: period of period of

Per eent. | employ- | Per eént. | employ-

ment men

(years). {years).
Spinners, woolen mills. .. D e s e e e 0.4 4.6 0.4 3.8
E'E‘.llll.":]"llll.’:i ....................................... .4 3.0 1.4 2.4
Wenvers, woblanmills . oo i .4 33 T 34
Grouters, granile QUATTIES .. cccvcnresssisssriassssnssman .4 Wl 1.4 20
B ] T e g S e 1 é:ﬁ ! 2.0
Ropemakers.. .. cviircmrrasannmsmssrrsrnssensesssssannn | . R
Soction men, Tall Way. ... iea e i e csa s maaaa .4 1.8 36 4.8
BROEIAKETS. o oee e s -4 o e e
Weavers, cotfon Imills. .. cpeecmen e ince s en s i .4 | 0 L S Ry
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1L Exclusive of granite cutling. ;
2 These percenlages are less than the sums of the percentages in the columns immediately above, for
the reason that multiple employments are involved,

Workers other than granite cutters in the granite industry lead
in farming as the previous occupation, followed, however, by granite
cutting and tool grinding in the granite industry, while marble cut-
ting is the fourth most important previous occupation. Amon
granite cutters 31.6 per cent of the men had previously been cmp]o}'cﬁ
in marble cutting, with an average duration of employment of nine
yvears. ‘The proportion for other workers in the granite industry was
only 7.5 per cent, with an average duration of employment of 9.5
years.
~ In the case of granite cutters the previous employment at farming
1s represented by 20 per cent of the workers, with an average duration
of eight years. Farming is represented by 35.1 per cent for

other workers in the granite industry with an average duration of
10.5 years,
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ABSENCE OF PREVIOUS OCCUPATIONAL PREDISPOSITION.

In view of the facts that marble cutting, as a matter of practical
certainty, involves a much lesser degree of predisposition to lung
disease than granite cutting and that farming, broadly speaking, is
one of the healthiest of outdoor employments, it is clear that the
previous occupational conditions were not such as to predispose
exceptionally to pulmonary tuberculosis. In the case of granite
cutters 73.3 per cent had followed some previous occupation and for
an average period of six years. In the case of other employees in the
granite-cutting industry 82.9 per cent had followed some previous
employment, of an average duration of 7.1 years. Thus the fore-
Eoing analysis (given in more detail in Table 52 for the different

ranches of the granite-cutting industry), illustrating wide variations
in previous oecupational conditions, would certainly seem deserving
of extended consideration in arriving at definite conclusions con-
cerning other dangerous trades.

TABLE 52,—0CCUPATIONAL HISTORY OF WORKERS 1IN GRANITE-CUTTING INDUS-
TRY IN BARRE, ¥T., AUGUST, 1919.

== - E ———— e

Frevions cceupation. Present acoupation.
I'er cent of workers pre- | Average period of em-
3 viously emploved as— ployment (vears).
Fresent cccupation. | Average
— |mrml-:l of | Averaga
All an | employ- | present
5;,?:1“ Farm- | other 3@‘;‘;’&“ Farm- | other ( mnglr.-.t i o
ors.3 | oS- [oeeupa- (UL, | ers. joccupa-| (Years)
tions. * tions. 2
bR 112 ) 111 T e | 15. 4 fid, 2 13. 7 0 5.3 1.0 41.8
Granite catbars.. . o Tl 2320 2. 0 43.0 | *59 &0 3.1 17.7 37.4
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s, T T e i S e s 16. 8 49, G . 5 10. 4 11. 3 &0 10. 7 s 1
PR e s e R k0 37.2 4. 0 853 11.5 4.9 7.0 6. 2
RN o e s v e e T.h =D 47. 5 11. 5 7.0 T 7.4 98 5
Foremen. ... : 0.0 12.5| 925 7.4 e | 5.0 71 37.2
BAWYOrS..... seaaaa) GF) BR8] 158 4.9 B. B 36,0
Derrick men 2] 25| 939 6. 2 10, 1 2.4 6. G 30. 4
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T T T R fenmaznes DT | e o .9 2.8
4y T TR SR gy R | 20. 5 2509 5.0 |' 11.2 93 | 3.9 15.2 37.2

L Granite, limestone, marble, sandstone, slate, and tale,

2 Exclusive of present oconpation.

¥ FExelusive of granile cutting.

A Inclusive of engineers, firemen, electricians, and machinists.

For all granite workers the average duration of employment in the
occupation now followed was 15.2 years, while the attained average age
was 37.2 years, but for the granite cutters alone the average period of
employment in the present occupation was 17. 7 years, while the aver-

e attained age was 37.4 years. These figures, combined with those

iven in Table 51, give a %ull account of prececupational conditions

e wide variations of which elearly illustrate the doubtful nature o
conclusions based on general statistics, disregarding previous employ-
ments. To facilitate the study of this important aspect of trade life
in its relation to mortality, Table 53 is included, which gives in detail
the years of employment in the specific occupation followed for all
the essential branches of the granite-cutting industry and the number
of men employed in a stated number of previous occupations.
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TABLE 53 ~DISTRIBUTION OF

ITE-CUTTING INDUSTRY OF BARRE’b

MENT IN PRESENT OCCUPATION AN
GRANITE CUTTERS.

DUST PHTHISIS IN THE GRANITE-STONE INDUSTRY.
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VT., AUGUST, 1919, BY 2
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TaBLE 63, -DISTRIBUTION OF MANUFACTURERS AND EMPLOYEES IN THE GRANITE-

CUTTING INDUSTRY OF BARRE, VT,  ATG l'.'EuTi__L 1919

IN PREEENT OCOUPATION AND NI

TMEER OF

. BY YEARS OF EMPLOYMENT
REVIOUS OCCUPATIONS—Continued.

MANUTFACTUREES AND FOREMEN.
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TABLE 53.—DISTRIBUTION OF MANUFACTURE}
CUTTING INDUSTRY OF BARRE, VT. AUGUS
IN PRESENT OCCUPATION AND NUMBER OF

DRAFTEMEN.
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TABLE 53 ~DISTRIBUTION OF MANUFACTURERS AND EMPLOYEES IN THE GRANITE-

CUTTING INDUSTRY OF BARRE, VT., AUGUS
IN PRESENT OCCUPATION AND NUMBER OF
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~DISTRT N OF MANUFACTURERS AND EMPLOYEES IN THE GRANITE-
TN G INDUSTRY OF BARRE, VT, AUGUST, 1910, BY YBARS OF EMPLOYMENT
IN PRESENT OCCUPATION AND NUMBER OF PREVIOUS 0COUPATIONS—Concluded.

LUMPERS, BOXERS, AND DERRICE MEHN.

Number of previous oeeupations,
Present employment. Total.
None.| One. | Two. "I"IIIM'.‘ Four. | Five, | Bix.
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This table, for the first time, as far as is known, in occupational-
disease investigation, presents in a eonvenient form the essential facts,
which unquestionably have a direet bearing upon the observed mor-
tality rate from a certain specified cause of death. Limiting the
consideration for the time being to granite cutters only, it is shown
that of 1,137 men thus,employed, 304, or 26.7 per cent, had followed
no previous occupation; 638, or 56.1 per cent, had followed one pre-
vious employment; 140, or 12.3 per cent, had followed two employ-
ments; 45, or 4 per cent, had followed three or more employments.
For all occupations the average length of employment in granite cut-
ting had been 17.7 years, but of those who had followed no previous
employment it was 21.6 years; of those who had had one previous
occupation, 16.4 years; of those who had two previous occupations,
i%i years; and of those who had three or more previous cccupations,

3.4 years. 3

That these figures are trustworthy is clearly indicated by the corre-
sponding figures for granite polishers, which give an average previous
trade life of 17.3 years, but for these who had followed no other
occupation 21.6 years. Important variations are disclosed by other
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occupations, which, however, do not seem to require extended dis-
[ CUSS10IL.

The facts are conveniently summarized in Table 54, which con-
tains the requisite data as well as the prn]imrt.iﬂna-te distribution for
1,872 persons employed in the granite industry at Barre, Vt. For
all such employees the average attained age was 37.2 years, or for
granite eutters 37.4 vears, for granite polishers and sawyers 40.4
yvears, and for manufacturers and foremen 41.8 years. Certain oceu-
pations are subjeet to selection, so that the age factor is of much

_Importance, but in the ease of granite eutters, polishers, and sawyers
it may safely be assumed that once selected as a voeation the em-
ployment is generally followed throughout adult life. In all cecupa-
tions employment changes at ages over 45 are few and far between.
Ocecupational elimination in advaneed adult life is therefore more
probably the result of an excessive death rate than because of a
choice of other employments for reasons of better earning power or
better conditions of work.

TABLE 54.—DISTRIBUTION OF MANUFACTURERS AND EMPLOYEES IN THE GRANITE-

CUTTING INDUSTRY OF BARRE, VT., AUGUST, 1919, BY OCCUPATION AND YEARS
OF EMPLOYMENT IN PRESENT OCCUFPATION.
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COMPARATIVE MORTALITY OF LIMESTONE WORKERS.

To emphasize this point to greater practical advantage, attention is
directed to Table 55, which gives a comparison of the ages of livi
granite and limestone workers as determined by means of a s Eégﬁ

ersonal inquiry, and at the same time the distribution of deaths, as
Ensed on trade-union data, especially for granite cutters, limestone
and sandstone cutters, and glass-bottle blowers. In the case of
living granite cutters the proportion 50 years of age and ever was
11.69 per cent as against 19.18 per cent for sandstone and limestone
cutters, the latter subject unquestionably as a group to a much lesser
occupational-disease hability than the former. Conversely, the
deaths at early years of life form 7.64 per cent in the experience of
granite cutters as against 4.05 per cent in the experience of sandstone
and limestone cutters. The glass-bottle blowers are hardly com-
parable with the other two groups in that among them proportion-
ately a much larger number of young persons are employed, which
accounts for the fact that of the deaths of these workers 15.74 per
cent occurred in ages under 30.

TABLE §5.—~PROPORTIONATE AGE DISTRIBUTION OF GRANITE CUTTERS AT BARRE
VT., AND OF DEATHS FROM ALL CAUSES AMONG THE GRANITE CUTTERS OF THE
UNITED STATES AND CANADA, COMPARED WITH THAT OF SANDSTONE AND LIME-
STONE CUTTERS AND GLASS-BOTTLE BLOWERS.

e —— Y
—_—
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LIneludes planer mon.

After all the most significant fact is the length of trade expo-
sure to dust-producing conditions and as shown by Table 56 gran-
ite workers throughout the entire comparative experience show
a larger proportionate distribution with the longer periods of dust
exposure. This table should be considered in conjunction with
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Table 28, which emphasizes the fact that most of the deaths from
ulmonary tuberculosis occurred ameng granite workers who had
een from 19 to 24 years exposed to the continuous and considerable

inhalation of granite dust. It is brought out by Table 56 that some

of the granite workers had suffered over 50 years of dust exposure
and yet were still alive and able to follow their occupation. Lime-
stone workers apparently represent a more recent trade develop-
ment, for comparing this group with granite workers it is shown that
in all the longer periods of dust exposure the proportion is considerably
higher among the latter than among the former, as, for illusération, at

20 to 24 years of exposure the percentage for granite cutters is 15.74,

as against only 7.16 for limestone workers, and at 25 to 29 years the

comparative proportion was 11.61 per cent for granife cutters, as
against 4.09 per cent for limestone workers.

Tainik 5G.~FPROPORTIONATE DISTRIBUTION OF LIVING GRANITE CUTTERS AT
‘BARRE, VT..BY AGE AND YEARS OF EXPOEURE TO GRANITE DUST, COMPARED
WITH THAT OF LIMESTONE CUTTERS AND PLANER MEN IN LAWRENCE COUNTY,
IND,, 1919-1920.

[Heavy black squares show where the proportionate distribution of granite eutters equals or execods that

of limestone cutlers. Figures in first ling opposite age group are for granite cutiers; in second line, for
limestone cutiers and planer men.|
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It is not an easy matter to disentangle evidence more or less con-
flicting and contradietory. It might easily be assumed that because

anite workers show on an average a longer trade exposure than
imestone workers they are less liable to an excessive death rate from
lung disease at older ages, but, as clearly brought out by the mor-
tality analysis, the very opposite is the case. It will remain for those
who are gualified to do so to pass upon the guestion whether the
proeesses of lung fibrosis are not in their initial stages the cause of a
deferred mortality, while at the same time the certainty of ultimate
death from this disease is a foregone conclusion. If it were possible
to work out tables of mortality by duration of trade life in particular
occupations, much might be learned as to the direct consequences of
continuous dust inhalation, The nearest approach to this is Table 57,
in which granite and limestone eutters are compared with gold miners
in the Transvaal as to the years of employment at the occupation
now followed. Thelatter oceupation is unquestionably, or was before
preventive measures were adopted, the most life-destructive em-
ployment known. Nowhere has the question of miner's phthisis,
which 1s essentially s process of lung fibrosis, attracted more atten-
tion than in South Africa. But the table shows that continued em-
ployment for a considerable length of time is very rare especially as
compared with granite cutting, which, as said before, is one of the
oldest of trades and includes a large proportion of men who have
been employed at stonework in some eapacity or other for more than
a generation. Thesuggestion may be placed onrecord that a thorough
examination of the survivors of long-continued trade exposure
would make a most useful practical contribution to the dust pathol-
u%y of the granite industry. It is certainly as important to know
why men survive or do not succumb to health-injurious conditions
as why they fall vietims to factors injurious to life and health more
or less accurately understood.

DUST PHTHISIS IN THE GRANITE-STONE

TARLE 57.—PROPORTIONATE DISTRIBUTION OF THE GRANITE CUTTERS OF BARRE
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The details of this analysis for the three groups of employments by
single years of trade life are given in Table 58. According to this
table recent employments among granite eutters in the State of Ver-
mont represented only 3.77 per cent for men having been employed
one year compared with 10.48 per cent for limestone workers and
10.12 per cent for the Transvaal gold miners. It is suggestive that
among the granite cutters the oldest employee now living should have
been 56 years at work.

Tante 58.~PROPORTIONATE DISTRIBUTION OF GRANITE CUTTERS OF BARRE, VT,
BY YEARS OF EMPLOYMENT IN FRESENT OCCUPATION, COMPARED WITH THAT

OF THE LIMESTONE CUTTERS OF BEDFORD, IND., AND THE TRANSVAAL GOLD
MINERS OF THE UNION OF EOUTH AFRICA,

1
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1 Inclusive of limestone cutters, planer men., and milling-mechine uggemlnrs.
2 Annual Reports of the Miners’ Phthizis Board and Miners' Phthisis Medical Bureau, July 31, 1919.
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SUPPLEMENTARY CONSIDERATIONS.

AVERAGE AGE AT DEATH.

The foregoing discussion has been made to include certain sup-
plementary considerations which will be found of both interest and
value in the interpretation of the major portion of the information
considered. Table 59 gives the details of the mortality from all
causes and the aggregate years of life lived during the period
1906-1918, with the average age at death.

TapLe 59—AVERAGE AGE AT DEATHOF THE GRANITE CUTTERS OF THE UNITED
SBTATES AND CANADA, 1906 TO 1918, BY TEARS.

[Data from experience of the Granite Cutters’ Internationnl Associstion of Ameriea.]
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There is probably no more misleading figure in mortality statistics
than the average age at death unless used with extreme caution as
an indication of a possible im})rm’emﬂnt in longevity.* The average
EL%E at death is of course profoundly influenced by the average age
of the living, which varies in practically every trade, industry, and
locality. In the experience of the Granite Cutters’ International
Association of America, embracing men employed throughout the
United States and Canada, the average age at death has slowly
increased from 46.2 years during 1906-1909 to 50.7 years during
1915-1918. The indicated increase of 4.5 vears reflects, broadly
speaking, the health progress of the country at large, obscuring the
detrimental tendencies elsewhere shown to have resulted from a
larger exposure to health-injurious dust. Taking the period under
observation by single years, it appears that during 1906-1918,
excluding the last thre¢ months of that year, the average age at
death was increased 6.2 years. According to Table 60, in comparison
with sandstone and limestone cutters and glass-bottle blowers, this
increase is in fair conformity to the general health progress of the
country. p

a Bee observation on the “ average age™ question on p. 15,
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TaAsLE B80,—AVERAGE AGE AT DEATH OF GRANITE CUTTERS, COMPARED WITH
THAT OF SANDESTONE AND LIMESTONE CUTTERS AND GLASS-BOTTLE BLOWERS,
OF UNITED STATES AND CANADA, 1859 TO 1920, BY YEARS.
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Comparing the period 1915-1918 with 1905-1909, against an in-
crease of 4.5 years in the average age at death of granite cutters the
increase for sand and limestone cutters has been 4.3 vears, but for
glass-bottle blowers the increase was 5.7 years. In the latter case
there are reasons for believing that health improvements in the trade
itself account, in part at least, for the longer average duration of life
or the hiﬁher average age at death.

Since the present investigation is chiefly concerned with pulmonary
tuberculosis, Table 61 has been included, showing the proportionate
mortality from tuberculosis in the experience of the Granite Cutters’
International Association of America for the period 1906 to 1918 and
of the industrial experience of the Prudential Insurance Co. of America
for the period 1914 to 1917, including under the term ““stonework-
ers,”’ however, marbleworkers and others engaged in. stoneworking
processes. This table emphasizes the fallacy of using insurance
experience data for comparative purposes without a due considera-
tion of all the facts involved, particularly the element of selection,
which though not very stringent in the case of industrial insurance
1s nevertheless reflected in the more favorable proportionate mortality
particularly at the older age. Comparing all ages, the percentage that
deaths from pulmonary tuberculosis were of the mortality from all
causes was 57.3 per cent for the granite-cutters union as against 33.8

er cent for marble and stone workers in the Prudential experience.
here is, however, no question but that marble workers particularly
are subject to a more favorable experience than granite cutters. The
same conclusion applies to limestone workers and possibly to other
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important branches of the stone industry. Particularly suggestive
is the high proportionate mortality figure from tuberculosis among
granite cutters at ages 45 and over.

TiaLy 61.—PROPORTIONATE MORTALITY FROM PULMONARY TURERCTLOSIS AMONG

THE GRANITE CUTTERS OF VERMONT, 1806 TO 1913 COMPARED WITH THAT OF
MARBLE AND STONE WORKERS, 1914 TO 1917, BY AGE GROUP.

[Data from experience of the Granite Cutters' Internntional Assoeiation of America, and !ndustrial ex-
perience of Prudential Insurance Co.]
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It has not been feasible to ealculate extended mortality tables
by single years of life, but as a contribution toward possible further
investigation in this direction Table 62 is included, giving by single
years all deaths in the experience of the Gramite Cutters’ Inter-
national Association for the period 1906 to 1919, and including 2,723
deaths. This table illustrates the need of a large and extended
exposure to permit of the caleulation of normal frequency curves
without the use of mathematics. The table on the whole, however,
fairly indicates the normal age distribution among granite cutters
and the concentration of deaths at a relatively later period of adult
life than normally met with, but falling far short at the older ages,
particularly at ages 80 and over. This can only be explained by the
excess mortality from pulmonary tuberculosis, or more acurately
dust phthisis, at ages 40 and over.

a Bee, however, in this connection the diseussion on pp. 55 and 36 and Table 16,
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TABLE 82.—MORTALITY FROM ALL CAUSES AMONG THE GRANITE CUTTERS OF THE
UNITED STATES AND CANADA, 1906 TO 1919, BY AGE.

[Data from exporience of the Granite Cutters’ International Assoclation of America.]

| Deaths, Dleaths,

Ko at death, | Ageat death. T
Number.| Per cond. Number.] Per cent,
I | B
i L i e Pl o 4 L g L A SRS PR A 51 1.95
g TR LS T e o ; 4 P L B s R e R R e | &7 2.63
L ; 14 LT | S R kS e ' 50 1. &4
2T o e S R R 16 g A R R R | fiis 2. 08
P LT S O R 19 o B T R &0 2.17
Tio sy e S S ' 23 B | R R R 49 1. 80
SByoars........ 31 DB | B o R N 44 1.47
21 yoars....... a0 T | B e af 1.3
o R e TR a2 e | p R e i a7 1, 34
Hyears....... 31 EETR B e A e ! 45 .45
s mwh i o e 45 TR | B e e e | 22 L. 17
o B S ot SE 41 LI ey o ] 28 L. G4
BERORTS o o 53 8 AR T | 25 .62
34 years. i 45 LT D B R S R e T 13 50
D~ e e 46 AT | Bt e S S S e 19 . il
B e e il T 11 il
e R R e S R S fid | B B 5 .20
Fie ] e R S R T Bl P B T ol ST R i 20
gy e e S T 2. 42 | TH years. L] w0
g s E s hs 2,13 || 77 years. i} |
R a2 3.01 || T8 vears 7 - 2l
Chi R R e ] 217 || 79 vears ) « 18
e 4 3.08 || 80 yoeors 4 « 145
43 years. wais 4 2.35 || Bl years 4 .13
44 yoars il Bh 2.42 || B2 yvears 3 -11
A e T 2.67 || 8 vears 1 4
B L L 74 Tl g T R e R PR SRR (PR P =
CARn e e S R T 57T | B yeArs..uuv.s L .23
ey T ) | AT Ve R RS e PN (A Al | e e
T R e 78 2. 68 || &7 years 1] .04
s e e Ay G L e S 1 ol | e L T v s -
8y P P T4 el | R e R T e R S Eeriseseg
P e R e e o B ) | B iy e e S T e L e R S
L R B 74 e | e R G DR, DR B
g e R R e L] L L e P e S R R | | SR S
LR S s i3] P I B BT T 15 04

S e DR ' B2 203 i |
T e R L R s | | 55 2.02 |  hiat Y e S e | 2,723 | 100,00

MORTALITY OF GRANITE MANUFACTURERS.

In the foregoing discussion granite workers, represented chiefly by
anite cutters, have been considered separately from granite manu-
acturers. The latter represent, however, a group of granite workers
of exceptional interest in that, with few exeeptions, granite manufac-
turers are men who formerly worked at trades as journeymen, chiefly
as granite cutters, and although relieved from much of the most
mjurious dust exposure the nature of their work requires close super-
vision and frequent presence in the granite-cutting sheds. It has,
therefore, been considered advisable to include a table showing the
proportionate mortality from pulmonary tuberculosis among granite
manufacturers as well as among granite cutters in the State of Ver-
mont, in the State of Massachusetts, and in Rhode Island and Con-
necticut combined, and also in the States of Maine and New Hamp-
shire, considered as a group. According to Table 63 a large portion
of the deaths from pulmonary tuberculosis in every group are con-
centrated in the age period 40 to 49, or from 63.2 per cent of the
mortality from all causes for granite manufacturers and 62.8 per cent
for granite cutters of Vermont to 58 per cent and 56.3 per cent for
the other two geographical groups. 1s result is rather unexpected,
as it has generally been assumed that granite manufacturers, because
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of a lesser exposure, were more free from the occupational hazards of
the employment. The data suggest that in the light of the previous
discussion manufacturers suffer the consequences of early exposure,
terminating fatally on the average in a trade life of about 21 years.
Considering all ages, the results are somewhat favorable for granite
manufacturers, but the differences are not sufficiently striking to set
aside the conclusion that for practical purposes granite manufacturers
suffer pmgnrtinnately about as much from tuberculosis as granite
cutters. For all ages combined, the percentage that deaths from
pulmonary tuberculosis were of the mortality from all causes is 49.1
In the case of granite manufacturers and 57.3 in the case of granite
cutters for the State of Vermont and 41.3 and 47.6, respectively, for
the other two geographical divisions considered. The foregoing dis-
cussion leaves no other conclusion than that the nature and the
degree of dust exposure primarily determine the worker’s liability
to dust phthisis, generally diagnosed as pulmonary tuberculosis.
TainLe 63.—~PROPORTIONATE MORTALITY FROM PULMONARY TUBERCULOSIS AMONG

THE GRANITE MANUFACTURERS OF WASHINGTON AND CALEDONIA COUNTIES,
VT, COMPARED WITH THAT OF GRANITE CUTTERS INTHE NEW ENGLAND ETATES,

BY AGE GROUP.
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DIFFERENCES IN STONE COMPOSITION.

A thorough seientific investigation would have to take into account!
the true nature of the dust inhaled in particular shops and under:
particular working conditions, since the composition of the stone:
often varies widely. Ispeecially is this so in the case of limestone:
and sandstone cutting, wﬁcm the range may be from constituents of!
comparative harmlessness to those of most deadly seriousness. It
may be laid down as a general principle that the injuriousness of the:
dust is proportionate to the silica content, and to emphasize the:
wide range in conditions, particularly as regards limestone andl
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marble workers, Table 64 is included as a preliminary contribution
toward a more extended study of the dust problem in granite
cutting, particularly that now in progress by the United States
Bureau of Mines.

This table shows that the proportion of silica in the dark Barre
granite is 69.89 per cent, in Lake Superior sandstone 87.02 per cent,
in Indiana limestone 1.00 per cent, while there is practically no
silica in the white marble of Rutland, Vt. Conversely, there is

ractically no caleium ecarbonate in the Vermont granite or the

ake Superior sandstone, although it forms 97.27 per cent of Indiana
limestone and 90.7 per cent of the white marble of Rutland, Vt.
Unless such differences in stone composition are taken into account
the conclusions affecting mortality and disease liability may be
widely at variance with the facts.

TanLE 64.—TYPICAL CHEMICAL ANALYSIS OF GRANITE, LIMESTONE, SANDSTONE,
AND MARBLE,
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1 Dale, T. Nelson: The Granites of Vermont, United Statez Geological Survey Bul. 404, p. 51,

3 Blaichley, Raymond 3. The Indiana Oolitic Limestone Industry in 1807, Thirty-second Annual
Report of the Department of Geology and Natural Resources, Indiana, 1907, p. 376,

¥ Buckley, E. K.: The Building and Ornamental Stones of Wisconsin, Wisconsin Geologieal and Natural
History Survev Bul. No. 4, Economie Series No. 2, 180%, p. 175,

1 Clarke, F. W.: Analy=es of Rocks and Minerals, United States Geological SBurvey Bul. 501, p. 225,

REGULARITY OF EMPLOYMENT.

Finally, there are the factors of labor and shop eonditions. It
does not fall within the province of the present discussion to enlarge
upon these aspects, which would require explanations in detail of
processes of manufacture, dust removing, apparatus, ete., each of
which represents a subject demanding special consideration. In the
course of the investigation, however, some very interesting material
was collected as regards vacation time and periods of inveluntar
idleness, absence on account of sickness, ete., which it seems well
worth while making a matter of permanent record. According to
Table 65, of 1,869 granite workers (including all occupations) 1,449,
or 77.53 per cent, had no vacation during the year, while the remain-
der had vacation periods averaging 34 days. Of the 1,869 the num-
ber who experienced no periods of involuntary idleness was 1,834, or
08.13 per cent. The average length of the periods of idleness of the
remainder was 75.7 days.

Of exceptional interest are the data regarding absence on account
of sickness, which, however, include the influenza period of 1918 and
must therefore be accepted with due reserve. Out of 1,869 em-
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ployees 899, or 48.1 per cent, were absent more or less on account of
siclness, the average duration of such sickness being 26.5 days.
The distribution of sickness by length of time is of special intevest, 1t
being shown that the major portion was of less than four weeks”
duration. There ecan be no question, however, that sickness, gen-
erally speaking and particularly of course from nontubereular respira~
tory affections, is more commen among granite workers than ameng
men employed in: other trades. It may be pointed out in this eon-
nection that the death rate per 1,000 from all causes, which was 26.2
for granite cutters during 1918, exeluding influenza, is inereased to
46.7 when influenza is included. For sandstone and limestone cut-
ters the death rate per 1,000 from influenza was only increased from
19.8 to 25.8, and for glass-bottle blowers from 17.0 to 25.9. These
results strikingly eonfirm the earlier observations in these discussions
regarding the decidedly fatal aspect of influenza among the granite
cutters of the Barre distriet.

TumE G5 —DISTRIBUTION OF GRANITE WORKERS OF BARRE, VT., ACCORDING TO:
VACATION TIME, INVOLUNTARY IDLENESS, AND ABSENCE FROM WORK ON
ACCOUNT OF SICKNESE, AUGUST, 1915 TO AUGUST, 1919,
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Table 66 presents the comparative results for granite workers:
and limestone workers, based, for limestone workers, upon an
original investigation during the two years 1919 and 1920. In the
first place it is significant that while 77.53 per cent of the granite
cutters had no vacation, the proportion of limestone workers having
no vacationwas 94.95 per cent. e comparison illustrates clearly the
superior economic condition of the granite cutters. For the granite
utters who took a vacation the average length of such vaeation
was 34 days as against only 20.6 days for limestone workers. Thus
not enly was a larger proportion of granite cutters free from the
burden of work during a part of the year, but the period of freedom
was longer than in the ease of limestone workers, although the latter
group experiences a decidedly lower mortality from pulmonary
tuberculosis.
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In the case of inveluntary idleness a larger proportion of lime-
stone workers were absent from work, but the duration of such
absence was less. The period of involuntary idleness in the case
of granite cutters was 75.7 days, as against 56.9 days for liinestone
workers. Absence on account of sickness did not affect 51.9 per
cent of the granite workers as against 72.02 per cent for limestone
workers. Of those who were absent on account of sickness the
duration was practically the same, being, respectively, 26.5 days for
granite cutters and 25.6 days for limestone workers. These data,
while not finally conelusive, are suggestive of the better economie
condition of granite cutters as compared with limestone workers,
but are decidedly less favorable regarding the losa of time on account
of sickness, attributable without question to inherent conditions of
the employment rather than to other predisposing causes.

Tanik 66, —FPROPORTIONATE DISTRIBUTION OF GRANITE WORKERS OF BARRE, VT.,
ACCORDING TO VACATION TIME, INVOLUNTARY IDLENESS, AND ABSENCE FROM
WORK ON ACCOUNT OF RSICKNESS, AUGUST, 1918, TO AUGUST, 1919, COMPARED WITH
THAT OF LIMESTONE WORKERS OF LAWRENCE COUNTY, IND., 1910 TO 1920.
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COMPARATIVE OCCUPATIONAL MORTALITY DATA.

MORTALITY OF LIMESTONE AND SANDSTONE CUTTERS AND GLASS-
BOTTLE BLOWERS.

The comparative mortality of granite workers and of men em-
ployed in similar dusty trades has not heretofore been made the sub-
ject of an extended and thoroughly qualified investigation. Even
the present inquiry does not justify entirely safe conclusions, but it
has seemed worth while to bring together the available data likely
to prove useful in connection with further investigations. The most
trustworthy data available for the purpose are the statistics of the
limestone cutters’ union arrived at by the same method as has been
followed in the case of granite cutters, the data being differentiated
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as recards limestone and sandstone cutters on account of the wide
differences in oceupational hazards. In addition there are available
the statistics of glass-bottle blowers, and all of the four groups of
data are compared with the mortality of the adult male population
of Massachusetts.®

Table 67 shows the mortality from all causes among granite cutters
of the United States and Canada, compared with sandstone cutters,
limestone cutters, glass-bottle blowers, and the adult male popula-
tion of New England. The data are strictly comparable since 1905
and indicate & marked increase in the death rate for granite cutters,
a stationary condition for sandstone cutters, a diminishing death rate
for limestone cutters, a slightly increased rate for glass-bottle blowers,
and a stationary condition for the adult male population of New
England. These rates have not been standardized on account of the
varying age constitution of the different occupational groups con-
sidered, but for practical purposes they would seem to be conclusive.

o The present investigation clearly emphasizes the fallacy of combining stone workers’ mortality data
by grouping occupations with a widely varying dust hazard. 1n the medico-aciuarial mortality inves-
timation he Associatien of Life Insurance Medical Directors and the Actuarial Soclety of Amerieain
1012, for il lustration, journeymen stonecutters are considered as a group, yielding a ratio of actual to ex-
pected mortality of 214 per'cent. The resulting conclusion: may safely be said to B[p[}'t}r ractically ax-
clusively to granite and sandstone eutters, while it fails to diselose the much more favorable position of
limestone workers. ‘The medico-actuarial investigation, furthermore, fails on the ground of insufficient
daia in that the total number of deaths considered was only 76.  Objection may also be raised to the term
“journeymen,” which is practically never usged in setual experience, the men employed being designated
by the cecupational terms nsed in fhe presentinvestigation. It may be pointed out at the same time that
in dusty trades 1.I:q health-injurious consequences rarely affect younger ages, and that therefore the inclu-
zjon of apprentices in a combined experience is most likély to impair the resulting conclusions. Theresults
of the medico-actuarial investigation in detail are as follows:

Medico-actuarial expericnee.
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According to this experience, out of 5,680 stone workers exposed to risk 4,868, or 85.6 per cent, were under
40 years of aze. Since about 20 years is required to show the full effect of stone-dust exposure, the element
most liable to the after effeets of such cxposure was praciically noi represenied in the medico-aetuarial
exporience. (Sec age distribution of stone workers by single years oflife, pp. 35, 36.) ¥
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In this table the mortality from all causes fails to reflect the ex-
traordinary mortality from pulmonary tuberculosis or dust phthisis,
which suggests the absolute necessity of a detailed anzalysis to visual-
ize unfavorable tendencies, for during the period 1910-1914, which
may be looked upon as normal, the death rate of granite cutters was
21 per 1,000 as against 25 for sandstone cutters, 18.6 for limestone
cutters, 13.3 for glass-bottle blowers, and 17.6 for the male population
of Massachusetts. The indicated differences fall far short of re-
fiecting the true disparity in the mortality rates from both causes
or their influence upon the true life expectancy of granite cutters,
which is unquestionably much more serious than would be apparent
from a superficial and noneritical analysis.

Table 68 illustrates the striking and really extraordinary differ-
ences in tuberculosis disease frequency among granite, sandstone,
and limestone workers. It is shown that the tuberculosis mortality
of the granite cutters of Vermont per 100,000 has increased from
719.5 in 1905-1909 to 1,064.5 in 1915-1918, and that of the granite
cutters of New England from 611.6 to 1,056.7. During the same
period the mortality of sandstone eutters has inereased from 910.5
to 1,029.9, while for limestone cutters the death rate has diminished
from 626.8 to 425.5. There was also a material decline during the
same period in the mortality of glass-bottle blowers, or from 381.1
to 265.9 per 100,000, while among the male population of Massachu-
setts 20 years of age and over the death rate from pulmonary tuber-
culosis diminished from 225.2 to 203.2. For practical purposes the
evidence is therefore entirely conclusive that the serious effects of
dust inhalation are Pl‘imtimﬂf? limited to granite and sandstone cut-
ters and are Increasing in severity. The primary cause of this dif-
ference is unquestionably the silica content of the dust inhaled, for,
according to tim analysis of such dust samples as have been available
for the purpoese, the proportion of silica in granite dust, as shown in
Table 69, is 72.96 per cent, and in sandstone dust 85.42 per cent,
while in limestone dust the proportion is only 1.22 per cent. Sinece
this question will receive further consideration, it need not here be
enlarged upon.”

& For a more extandad diseussion of this question ses p. 102 et seq. It mnﬁ be said in this connection
that it is o be hoped the Bureu of Mines will give full publicity to the data eellected by the ascertalnment
of actual shop eonditions in the Barre district. A preliminary account of the method followed of deter-
mining by com tive testa the air dustiness of granite shops by means of the dust counter, the konimeter,
of the sugar tube, has been published in The Research Laboratory, the techinleal periodical of the Durean
of Mines, under date of July, 1821, It is explained in this discussion that sverages of all tests al Barse
“show that the konimeter methed indicates about 13 times as many dust particles as the dust counter, and
the sugar tube about 7 times a8 many as the konimeter.” Theseimportant differencesin the results sceured
by different methods clearly indicate the extreme urgency ofsuch investigations being made by those hest
qualified to make them.  The following statement may bé quoted in this connection: “Very large varlations
in degree of dustiness at sny one plant are apparent. In all but two sitnations the nmbers of particles
indicated by the susar werd much greater those by the konimeter, and the pumbors indieated by
the konimeter were sreatar than those by the dust countér.  Thelower resnlt with the dust counter is dive
partly to luability to observe some of the smaller particles at 8 magnification of 50 digmeters. On the
other hand, the sagar-tubo particles, counted at 110 diameter, were much more than those with the koui-
mieler, counied al 200 dismeter.’”
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TABLE GD.—CHEMICAL ANALYSES OF GRANITE, BANDETONE, AND LIMESTONE.

Constituent. Giranite. !Sundsh;\ua. Limestona,
Per cend. FPer cent. FPer cent.

Bl en Bl s o e e e e e s s e T (i T2, 96 B 42 1.2
T e R 1 e o = e e ol e 15. 04 6. 92 . dfi
T L] R S s e s R T S e 4.05 ) N
P T B e e T e S e 3. 76 i T e
L A e e e e e i B a  a W 1. 48 L
T [T EUR H L I PR et Do ot i C R o RS S iR e R .78 P, I [ S
e Ee o R e e 1.19 2.4 .12
Magnssinm oxide fMEO).. .. L. o o, | [
Colciuom sarbomadon Cal g : e eiTEans it i e e D 0 e R 6. 37
Magnesivm carbonate (Me0s). . oo riiierataanrsrassanarnsmnnn e e (R e 1.37
A D T e e et e bt e i) 287 . B3
e e e S ey W TR | Lo, (0 9. 81 o9, 87

A more detailed analysis of the mortality data by principal causes
of death, as shown in Table 70, emphasizes other marked variations in
the mortality experience which are in all probability also directly
attributable to differences in the mechanical and chemieal properties
of the dust inhaled. It is shown that the death rate for granite cut-
ters from pneumonia during 1915-1918 was 201.6 per 100,000, for
sandstone cutters 310.9, and for limestone cutters 118.2. The differ-
ences are less marked for bronchitis and asthma, although in the case
of both of these diseases the death rates for granite cutters are
eXCosslve.

TasLE VO—MORTALITY FROM SPECIFIED CAUSES AMONG GRANITE CUTTERS OF
THE NEW ENGLAND STATES COMPARED WITH THAT OF SANDSTONE AND LIME.
STONE CUTTERS AND GLASS-BOTTLE BLOWERS OF THE UNITED ETATES AND
CANADA 1x.-';:"\il.'.il_{r'].‘I-IE ADULT MALF POPULATION OF MASBACHUSETTS, BY PEERI-
0D O YEARS.

|

{ ' : : e . E, Malea of Mages.

P R EL’L‘I]'I.EE.E;::I.G cug- L_rzlaﬁt::?sle cut 1.:3@“%%11@ chusetts (20 to

: : : o ; 89 years of age).

Perled. | — -

| Fum- | Deagh | Num- [ Death | Nom- | Death | Kum- | Death | Nom- | Death

| ber of |rate per] ber of | rateper| ber of | rate per| ber of | rate per| ber of | mte per

(deathe. | 100,000, deaths. | 100,000.| deaths. | 100,000.| deathe. | 100,000.| deaths. lﬂ},&ﬁ

- — N— I
| Tuberculosis of the lungs.
|
i

;m]m|1 138 | 4B3.7 |..... ooy B e e e I ....... a 101 | 340.1 | 10,502 247. 4
1905-1K09. . coiocvsn.| 232 | 6ILG 117 | 9l 6 188 | G208 158 1 351,01 ) 10,653 225.0
T T T 1 I 411 | Bo2 2 90 | 8540 To| a62.8 142 | 3230 ) 10, 5056 44, 5
10i5=1mEL. .. . 260 |1, 044, 3 53 |1, 0208 B | 4255 Bl | 2850 | 6,07 | 2207.0

! Sl [ !

' Preumonia.
1000-3004 . e venceenes - LT R e Lipopnmedeal 4Ly Ll 7| 90.9| 5,5 130.1
TOOB-N000 -t T a2 Bd. 18| 141 294 1226 a7 &2 | 5,570 117. 6
T 1 T R 49 | 126. 4 23| 19B.4 23] 1ot Bl | 116.0| 5,870 111.1
IOl 101BY. 56| 1.6 il | B9 15| 118.2 B 164.2 | 3,800 | 21126

Bronchitis.
il | |
1000190, .o §| ) SRR SO D e 4 1| 54| ms| 1ms
THE-L0D. o easvnnnns 7| 185 B 8.3 1 18,2 | 0 I 570 12.0
TOI0=100- . .... 13 | B85 | g T g 511 6| 188 AB7 B R
ILG=inigs . o D 43, 2 2] 289 | ] B e [P 187 E5.6
| | | .

VExclusive of the last three months.of 1918, $1015-1917.
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Tapie T0.—MORTALITY FROM SPECIFIED CAUSES AMONG GRANITE CUTTERS OF
THE NEW ENGLAND BETATES COMPARED WITH THAT OF SANDSTONE AND LIME-
ETONE CUTTEERS AND GLASS-BOTTLE BLOWERS OF THE UNITED STATES AND
CANADA AND THE ADULT MALE FOPULATION OF MASSBACHUSETTS, BY PERI-
ODS OF YEARS—Concluded.

I , Males of Massa-
Granite cutbers. | E‘“"dﬁgf;m cut- I‘m'&ﬁ?::“ cut- th&mwﬁtla chusetts (20 to
: - 2 : 60 years of age).
TPeriod. | |
Nums- | Death | Nom- | Death | Num- | Death | Nom- | Death 1 Num- | Death
L of rala'{:]r ber of [rate ber of rntegﬁr her of rate per] ber of |rate
deaths. | 100, .idmt.ha.. 100,000, | deaths. | 100,000, deaths, | m.&n‘ deaths. | 100,000,
i
Asthma,
10001804 . ..o b 17l ey b s e e e e 4 13,5 332 7.8
T [ 1. E 3 7.8 i 3.1 4 152 8 13 233 4.9
T T e 10 L 3 25.9 @ 156. & 4 0.1 113 21
1815-19181. ... ... i 25.2 ] 5.9 bl T | i o i G4 L9
Organic diseases of the hoart.
LO0=1000: s ia i 23 L D [ et | e || e 33| 111.1) 5,579 139.7
LOO5-1000 ... 66 | L4T.4 17| 132.3 24 100, 54 18003 | G, (00 134, 6
1910-1004. . ....00ne 5| 1522 16 | 138.0 26 | 1347 57| 120.6| 7,128 | 134.9
Iol=10B. .. ..o ca ] s 0 G 116, & 185 | 141.8 al 167, 4 | HA04 | 21744
Cancer and other malignant tumors.
1900-1004 . . o0onnoono- | 13.6 |- Ill B 26.0 |- 2,620 61,4
LOO0G=1008. . .. .. vunen 11 o0, 0 21 156 -] 363 1] 21.7 | 3,348 0.7
IRI0=19K4d. 2Ll 24 61. 0 5 | 45.1 10 Bl 8 20 [ OG0 | 4,141 78, 4
TR L b Fo _ 17 6l. 2 4 Ta.0 8 | 63.0 | it T6.6 | 067 | 290.4
| |
1 Exclusive of the last three monihs of 1018, 1 1015=-1017.

When compared with the male population of Massachusetts it is
shown in this table that the mortality of granite cutters during 1915-
1918 was 201.6 for pneumonia as agamst 112.6 for Massachusetts; for
bronchitis the rate was 43.2 for granite cutiers and only 5.5 for Mas-
sachusetts; for asthma it was 25.2 for granite cutiers and 1.9 for
Massachusetts. Thus all of the nontubercular respiratory diseases,
as well as tuberculosis, rightly or wrongly diagnosed, show s mor-
tality figure materially in excess of the rates expected on the basis of
the State data perhaps most useful for comparative purposes. The
mortality from organic heart diseases was 198.0 for granite cutters, as
against 174.4 for Massachusetts, while the figure for cancer was, re-
spectively, 61.2 and 90.4.

To make the foregoing comparison as useful as possible Table 71
shows the mortality from 36 specified causes for the four occupational

mui:-s considered and the adult male population of Massachusetts
or the period 1913 to 1917. The most significant factin this table is
the excessive mortality from pulmonary tuberculosis among granite
cutters, shown to have been 1,002.7 per 100,000 against 973.3 for
sandstone cutters, 382.6 for limestone cutters, 295.4 for glass blowers,
and 208.4 for adult males of the State of Massachusetts.
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SWISS OCCUPATIONAL EXPERIENCE.

The most useful intensive data for comparative purposes are for
Switzerland and Holland. The data for Switzerland unfortunately
are only for the period 1879 to 1900, but the statistics are of suc
exceptional interest, being available by divisional periods of life, that
it seems advisable to include the data in the present investigation.
These are very briefly referred to, as an illustration of the possibilities
of further inquiries in this direction rather than as regards their
comparable value, since the statistics have reference to industries
rather than to occupations. Table 72 exhibits the comparative
mortality from all causes among stonecutters, lime and brick burners,
gypsum, cement and asphalt workers, farmers, and all oceupied
males in the Swiss Republie, first, for the period 1879 to 1890 and,
second, for the period 1889 to 1900. To be strictly comparable these
statistics have been standardized to eliminate minor divergencies
due to an abnormal age distribution, but without reference to such
standardization it is shown that the death rate has been consistently
high for stonecutters, being 29.4 per 1,000 of population during 1889-
1900, as against 29.2 during 1879-1890. Thestandardized death rates
reduce these rates considerably, or, respectively, to 22.7 and 22.5.
There has therefore not been the increase in the mortality shown to
have taken place among American granite workers, but this is prob-
ably attributable to the lesser use of pneumatic tools at this com-
paratively early period of the stone-working industry.

The standardized death rate for lime and brick burners is a
very much lewer rate, being 10 per 1,000 for the period 1889-
1900 and for farmers it was also 10, while for gypsum, cement, and
asphalt workers the rate during the same period was only 9.4. The
necessity for standardization is clearly illustrated in the case of
farmers, for which the crude death rate was 21 per 1,000. For
occupied males generally the standardized rate decreased from 13.7
during 1879-1890 to 12.4 during 1889-1900.

TisLE 72.~MORTALITY FROM ALL CAUSES AMONG THE GRANITE CUTTERS OF
BAREE, VT., COMPARED WITH THAT OF THE MALE POPULATION OF MASSA-
CHUSETTS AND STONECUTTERS, LIME AND BRICK BURNERS, GYPSUM, CEMENT,
AND ASPHALT WORKERS, FARMERS, AND ALL OCCUPIED MALES OF SWITZER-
LAND, BY AGE GROUPS.

[Experience of the Granite Cutters Internationsal Association of America; Ehe, Geburt und Tod in der
sehweizerischen Bevilkerung, 3879-1300, Part 111, Bern, 100@, p. 99; 1559-1900, Parl ¥V, Bern, 1916, p. 275.]

Granite n:nﬂ_:-rs of Barre,| Male |n$|j+=:1lgimqof Mas- .}Hu:m«.n:utf ers—Switzerland.!
1911-1017 1911-1917 [ e Ly
Apeat death, !

Wiim- Erenth Death | -, Preath
ber ex- | Deaths, [rate por P?iﬁh' Deaths.frate per g'}'mr | Deaths.frate per

posed. 1,000. - 1,000 i 1,000,
ISto19yeirs. ........| a0 | ... .. R E N TR s008| 28 5.6
90 ko 20 FERET e crerreres 2 505 14 5.6 | 2,358, 512 | 11,871 5.0 14, 154 112 7.9
B0 1039 YearT. .. .....| 4,624 34 7.5 | 2,017, 626 | 15,812 7.6 16, G4 250 15.2
AL A0 Vears. ........ 3, 663 of | e27.2|2,600,702 | 19,438 | 12.1 12, 990 53 29,5
50 t0 59 YESrS.......... 1,263 76| 60.2 1,054,755 23,608 | 22.4 8,222\ 350 | 4.3
60 yearsand over...... 173 27| 156.1| 007,713 | 64,816 | V1.4 5, 460 870 | 122.7
i1 5 S e e 12, 330 248 t 20.1 | 9,008, 009 (138,673 | 15.4 02,505 | 1,80 29,3
Bitandardized rtes®. ... cceieiifrasnnaes | -0 7 () (A PR L e [ e 22.5

! Inclusive of marble cotters.
% s?aulzl:::gimtinu based on age distribution of the granite cutters of Barre, V €., 1011-1917,
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TARIE T2.—MORTALITY FROM ALL CAUSES AMONG THE GRANITE EI?T'I:ERH O
%.ﬁ. Rﬁ E, V., COMPARED WITH THAT OF THE MAI.!E PQPUL!‘ET!UI’Q OF MASSA-
CHUSETTE AND STONECUTTERS, LIME AND BRICK BURNERS, GYPSUM, CEMENT,
AND ASPHALT WORKERS, 'FAR]EERE, AND ALL OCCUPIED MALES OF EWITZER-
LAND, BY AGE GEOUP5—Concludod,

5 I Lime and brick burmers—Switzerlamd,
Etonecut ters—Swit-
zerland.
1599-1000 ' 1870-1500 1859-1900
Age at death, ! -
Nums- Death Minbe Death Monher Death
ber ex- | Deaths,{rate per] UHME I Degihg lrate per| 2200 Deaths,rate
posed. 1,000; | Bxposed. 1,000, | exposed. 1
1510 vears. . .. ... 3, 13[; 26 b1 i, 2T0H 18 2.0 i, 756 B 3.2
20 to 29 Years. .........| 15, 564 108 6.9 11, 106 5l 46| 13704 al 4.4
B0Lo 39 FEArS. .. .. .... 12, 528 195 156.2 9, 480 85 8.0 F1-3172 i .7
4to 40 vears......... 12, 084 ar2| 3% 8, 676 12| 118 & 904 85 9.4
50 to 59 Years. . ... 7044 83| 482 5, 430 151 | 27.8 5, 760 132 22.9
60 vears and over......| 5, 022 639 | 127.2 3,636 &m0 1.2 $.642| 308| 107.9
i = e a8, 572 1,78 2.4 44, 5U8 T80 178 Sl 28 |r o] 10.4
Standardized ratesd. ..o eeaaean T e e ] (0 i | R e feaaenns 15.0
Gypsum, cement, and Farmers—Switzerland.
a.gmh:ult workerzs—
witzerland,
1 3589180 18701800 1550w 1000
1Gto 19 vears. .........| 3,56 14 3.6 B47, G582 | 2,214 3.4 614,220 | 2,079 3.4
20t0 29 ¥ears. ......... 12 235 57 4.6 | 935080 5 238 5.5| 058,044 | 4 80T 5.0
Bitoddyears._........ 10, 398 7 7.0  T7T5 2041 G RO5 T.8F TAT, 458 5 322 7.0
4010 49 Years.......... G, 605 71 10.7| 7se,696| 9.514| 12.0| 703306 7,808 10.9
50 to 59 Fears. ... 1 156 62| 19.5| 735, 43% | 15,848| 21.5| 804,416 | 14500 20,9
60 yvears and over_ .. .. 1, 200 | 60 ] 55.0 | 745,382 | BOORGT |  BO.2 | TS5 904 | 60,480 70.9
Potalt oo o 37,500 | 343 0.1 | 4,640,550 | 98,566 | 21.2 | 4, 534, 338 | 05, 006 21.0)
Eiundunijzedmtma=...:..“....i.n...... ARl st iy BOL S S s b [ e [ 140.0
Bk All oecupied males—Switzerland.
Age at death.
1870-1580) 5 18801800
e Lt - T N O S 1,613,832 | 7,477 4.8 1,768,142 | 7,621 3
oy e e R et e Sl e e e S e 2,018,370 19, 721 T8 8,056,281 19, 478 .4
L LT R e e ol Ll e B P 2, 156, 500 | 22,033 1003 | 2,408,964 | 21,403 E.D
40 tp 49 Veurs.. ... N BT o s 1,917,%40 | 20,720 |  15.5 | 1,963, 116 | 27, 633 14.1
gl v e R T 1, 506, S| 30, 242 5.1 1 1,552, 630 | 84, R12 25.68
B R AR OB . L s e 1, 4834, 554 {117, 866 T4 | 1,612, 308 (122, 462 75.9
0T L e L e o L L 11, 326, 656 (236, 549 | 20.9 12, 356, 445 |258, 409 10.3
Biandsrdizad vabess, 0 [ o il i S SRS R I O S PR 12.4

1 Inclusive of marbie catters.
i Btandardization bassd on agedistribuiion of the graonite eutters of Barre, V., 1911-1917.

A similar comparison of the mortality from pulmonary tuberculosis
is made in Table 75, which also can only be referred to very briefly,
since it would obviously be to small purpose to base a conclusion upon
data which have reference to a period when trade conditions were

robably much at variance with those prevailing at the present time.
t is shown, however, that the standardized death rate from pulmo-
nary tuberculosis among stonecutters increased in the two periods
18791860 and 1886-1900 from 896.2 to 911.7 per 100,000. These rates
compuare with a standardized death rate for the granite cutters of
Barre, Vi., for 1911-1917, of 1,184.1 per 100,000. The correaponding
rate for the adult male population ﬂ}? Massachusetts was only 207.7.

For lime and brick burners the standardized rate diminished from
280.3 for 15791890 to 225.9 for 1889-1900, while for gypsum, cement,
and ssphalt workers for the period 1880-1900 the rate was 210.2.
For the farming population of Switzerland the rates diminished from
182.9 for 1879-1890 to 175.3 for 1889-1900, while for all occupied
males. the rate decreased from 344.8 to 312.3.
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These statistics therefore in a general way confirm the conclusions
based upon the granite-cutters’ experience of North America. It is
to be hoped that sometime in the near future later statistics will be
made available through the Swiss statistical bureau.

TyRLE 73— MORTALITY FROM PULMONARY TUBERCULOSIS AMONG GRANITE CUT-

TERSE OF BARRE

V., COMPARED WITH THAT OF THE MALE POPULATION OF MAS-

ZACHUSETTSE AND STONE CUTTERS, LIME AND BRICK BURNERS, GYPSUM, CEMENT,

AND ASPHALT WORKERS, FARMERS, AND ALL OCCUPLED MALES

BY AGE GROUPS.

OF SWITZERLAND,

[Experience of the Granite Cutters' International Association of America: Ehe Geburt und Tod in der
echwelzerisehen Pevilkering, 1879-1800, Part 111, Bern, 1803, p. 103; 188¢-1900, Parlt V, Bern, 1918, p. 283.]
Granite culters of Afale population of Massa- | Stonecutiers l—Switzer-
Barre, Vi. chusetts. land.
19111917 1911-14917 157o-15%)
Ape at death. i
MNum- Death Death | 4 Dieath
her ox- FDmtha. I;"J;.tﬂ e F ufilﬂ" Deaths. rlamlia ¥ Et“m Deaths. rlnﬂ]:}.a
posed. vo,(;uu ’ ,000.] * " i
15 to 1D Pears. ..cueeas o1 ] Mg R | e 1,070, 611 890 8.1 6,008 fi 119. 3
Wio D venis......c... 2, 5006 10| 309, 2| 2,356,612 | 4,109 ) 174.4 14,154 40 =6
J0 Lo 3N yenrs. ... 4,524 17| 3768 | 2,007,636 | 4,340 | 2156 16, 44 133 704, 1
40 £0 49 FOAIS. . iuuuann. 3, S 60 11,681 0| 1,600,792 1 3,655 | I28.3 12, 560 182 | 1,401.1
50 to 59 vears. .........| 1,263 10 [3570.6 | 1,054,755 | 2345 | 223 g, 300 ok | 1177.6
60 years and over...... 173 10 5, 780, 3 o7, 718 | 1,559 | 1TLL8 5, 46 05 | 1,208 8
Total___ ... ......| 12,330 146 1,184, 1 | 9,008 009 | 16,907 | 187.7 | 62, 508 525 | E3RT
Standardized rates?, _.|..... N I BT PR S w7 i..... ...... B B, 3
s'mmuulm'g !i_g“-itzﬁ. Lime and brick burners—Switzorland.
and. - ——— s e
1850-15HK) 13791500 1385 =100
'_’*-Tl.t!rt: | Dealll | wumber f!ﬁal.h Minibe | Death
ber ex- Deaths. |rateper| oo (Deaths. frateper] SEUOE | Deaths. |rate per
posed. | 100,000, exposed, 106, 000, exposoed. 100 000,
15 to 19 years. .........| 5,130 3| 5| 620 3| 41.8| 6,76 i .2
".’I]ln?.i-jr'ﬂﬂrs“___,,,__ 15, 554 53 | #0.5 11, 106 m| 180, 1 13, T04 23 | 167.8
30 to 50 years.......... 12, 428 19 | 503, 8 g, 410 37| 03| 11,172 27| MLT
dio 49 years . ... 12, 0 175 (1, 445.2 B, 076 21 220 5, HiH 18 200. L
50 1o 50 years.......... 7, i 119 |1, 445, 0 5,430 14| 257.8 ., 760) 23| 309.3
60 years and over_., .. 5, 022 | 44 | Win. 7 3, Gt 7| MG 3,042 12 32494
el i oo sR. 572 | 48| B2 41, 508 2| may| 50,028 107 | 213.9
Smudmdjiedmms“...Li,.,,-,,,g___..... [T | W EEERERE ) | S e | R et CETETEES 5.9
| Gypsum, cement and Farmers—Switzerland.
asphalt  workers—
o 18701800 = 18591000
£ ] = e (TR o .
15 to 19 e 564 | 3] 76| earess| 47} 675 eLmo| 46| 7.0
20 0 20 yoars 13" 298 191 15401 955080 | 1,408 pa7.3| ossi04d | 1,353 | 1411
..rl‘r ] | F el by 57 = =
glomianLliim |y mam) b A ) e
40 to 49 years. . | 242.2] 789,000 | 1,554 1 106.81 723, o :
50 o 59 "}m:i f%", 156 12| 376.5| 735438 | Leas| e8| oouse| 157 213
) years and over 1, 200 1] 333 | me3s2| 1601 | 258| 785,004 | 1,569 | 190.0
17 % TST,em0 | 72| 1915 | 4,619,560 | 5,119 | 170.6 | 4,534,338 | 7,56 | 1615
Standardiced rades . ..., oo ey B R e PRt r R e R 175. 3
All peeupiod malps—Switzerland.
Mg at death. -—'-1'5 = h&;— T -‘lgﬂ_mr—“
=t s 5 i
A [ e s N e 1,613,532 | 2,001 | 130.2 | 1,764,142 | 3,161 12326
30 to 20 }ﬂrs .................................... B8 370 | 7062 | 3041 | 4096,208 | 7,8 57.8
TE o - B o S e 2, 186, hib 008 | 3602 | 2,408,904 | 7,604 350G
AR g |+ e o R SRR P S 1,017,840 | 7,000 | 2650 | 1,983 116 | 6,824 | 3476
B Bl A b i sl S T 1,505, 502 | 5,306 | B5R 4 |1, 552 5300 5,507 | 350.5
) WeArs AN OVED. .o cmsscasinnsasarasnasansinns 1,488 530 | 4,120 | 277.9 : 1,612,398 | 4,375 | 2513
7Y A |, PR R 11,326,636 | 34,502 | 304.6 (12,356,445 | 34,441 | 2787
Standardized o8 ... .. iiiciaaaieinniansfan et GHCE LT 312.3

1 Inclusive of marile cutters.

2 Stpndardization based on the age distribution of the granite cutters of Barre, Vi, 1911-1917.
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DUTCH OCCUPATIONAL EXPERIENCE.

The data for the Netherlands are available for the period 1908 to
1911 and therefore of more recent date. They are limited to glass
cutters, glass blowers, stonecutfers, plasterers, masons, carpenters
painters, and paper hangers. According to Table 74 the stan ardized
mortality rate per 1,000 from all eauses was 19.7 for the granite
entters of Barre, Vt., and 28.5 for i;lass cutters, 7.6 for glass blowers,
16.6 for stonecutters, 6.4 for plasterers, 5.9 for masons, 6.7 for
earpenters, 7.5 for painters, and 7.8 for paper hangers in the Nether-
lands. ‘The exeeptionally high mortality of glass eutters is in par$
explained by the very limited experience, probably insufiicient to
vield thoroughly trustworthy results, but with this exception and
that of stonecutters, the mortality of granite cutiers is more than
twice the mortality from all causes among any other occupation
more or less exposed to dust or other occupational hazards.

TiglE 74.—MORTALITY FROM ALL CAUSES AMONG GRANITE COUTTERS2 OF BARRE
VIE,, COMPARED WITH THAT OF SPECIFIED OCCUPATIONS IN THE M ANUFACTURING
AND MECHANICAL INDUSTRIES OF THE NETHERLANDS,

[Experience of the Granite Cutters’ Intornational Association of America; Die Sterblichkeit nach dem
Berniin den Miederlanden, (908-1911, by Sanitiitseat Dr. Prinzing, Ulm. Avchiv fiir Soziale Hypiene
und Demographie, Leipzig, 1919, vol. 13, Nos. L and 2, pp. 48-97.]

Glass industre—Netherlands.
Granite enfters of 190-1911
rre, Vi, =
1911-1817 |
Cilass citlors. (ilass blowers,
Age at death. y
4 Death Death Death
Number |50 e | rato per| STERDEC 1500 e | rate Number '
i 3 A per Deaths. | rate

- exposed. 1,000, | exposed. 1000, | exposed. 1,{!5‘.“
IR €0 20 FEATS. ....on. . 1,137 2| L8] 0 2|l 27| 200 9 54
D5 50 54 VEATS. Lo neas s 3, 573 o3 6.4 52 4 7.0 I, 652 1l 6.7
35t wears. ... ... 4, 438 it 151 36 3 12.7 1,002 5 47
£5 005 voars. (. ouiie 2,484 ] 37.4 RS 91 1023 480 5 i, 4
S5 40 yonTrs. ... v. e 45 B3| 1G T o B e e 154 (it 528
11 % [0 S | 12, 038 2B [ 1T 1,472 18| 12 5, 128 a6 6.8
Standardized cates ... .o el i b Ui ]| (SRR e - B i e | 7.8

ing trades—Netherl: ¥

Atoiiscubiarst—Nolliac: Bulldin : o ertands

lands.
TE=1%511
FPlasierers. Masoms,
T8t 24 FOATR. ..onvess &4 T P 4, 216 10 b ] 17,156 a8 3.4
D50 3 TR, i 2, 506 16 B 2 &, &4 22 .61 21 0e8 78 .7
36 Lo 44 Fears.......... 1, 412 27 19.1 3,772 14 ) 15, G0 T2 4.8
45 50 5 FOATT. cvvevaans 1,368 27 7.0 3, 380 ag| L2 15, 152 143 0.4
S5to6d yeara.......... T 40 526 2, 060 il 2.1 141, 642 260 1.4
Totl... el G@0E BT idsfweEl MRl el mesl e SUEe
Standardisedratest_. . .-..o....f.. ) WLt fecoaaons i W SRR i 59
Building trades—Netherlands,
1508-1911
Carpenters. Painters and decorxtors. Paper hangors,
Il::_i-!n :.H i B 55, 216 Zi6 a7 b g 115 4.1 O, GG Hy 1.6
20 T Fears. ... ..., 45, 200 200 4.6 o0, 612 135 a1 3y i) 25 4.5
-.iiftﬂfl TOALS. . wuiciiin s &5, 2 I87 56 19, 452 107 8. & 4, 584 Il f. 8
45 10 58 years. ......... 33, G4 250 9.8 14, 614 156G i B 2, id 34 1L.0
53 Lo BE FoeOrs. coouiaa.. | 21,844 pas | 285 8, 504 2| 266 1, 584 50 7.3
|
Total..coeninanan.] 193, 7061 1 478 7.6 1

standardized rates? ..U UL T w7 Wooas MW KB 0 4 My I

| Btandardization bazed on th i i
P i o Ee s eutn;ur ; e age disteibution of the granite eutters of Barre, V., 1011-197.
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The corresponding mortality from pulmonary tuberculosis is shown
in Table 75. This table yiclds practieally the same results as shown
by other comparative data, the standardized death rates from tuber-
cular disease having been 1,191.5 per 100,000 for the granite cutters
of Vermont, 169. 8 for plasterers, 154.4 for masons, 222.1 for carpen-
ters, 222.9 for painters, and 315.6 for paper hangers.

TABLE 75.—MORTALITY FROM PULMONARY TUBERCULOSIS AMONG THE GRANITE

CUTTERR OF BARRE, VT., COMPARED WITH THAT OF SPECIFIED OCCUPATIONS
IN THE MANUFACTURING AND MECHANICAL INDUSTRIES OF THE NETHERLANIDS.

[Experience of the Granite Cntters’ International Association of America; Die Sterblichkeit nach demBeruf
in den Nisderlanden, 1005-1911, by Santtitsrat Dr. Prinzing, Ulm, Archiv fiir Sozisle Hypgiene und
Damographie, Leipzig, 1919, vol. 13, Nes. 1 and 2, pp. 43-97.

P = e emea  —

e
== et

Glass indastry— Netherlands.
Graniie cuttersof 190s-1911
Barre, VL.
1011-1917 I
kih At Aimth. (ilass cutters, ! (ilags blowers.
| | i_--—
- | Death Dieath Treath
Mumber | Numbor Numbaer !
eaths. rate per Dipaths.| rate per Deaths.| rateper
exposed. | 1640,000, expoded, 100, 000. exposed. | 100,000,
130 24 years. .. ....a-- 1 2 i e o e 510 - 2, 040 2 | 98 O
2togd R 3,573 14 | 301.3 572 3| 5245 1, 52 S a7
abto 44 years.... 4,438 43| 0659 2340 2 7.0 1,072 2| 186G
4500 5l VEATS. .o uvnvnes 2,484 50 12,375.2 bt 5 [5,651.8 | 4=0 3| 6250
55 b0 64 years. .. ....... 454 28 16, 167. 4 7 | [ . 184 1 o433, 5
el s 12 it 12, (455 144 |1, 19L5 | 1,472 12| 8152 5428 1| 230.5
Btmdﬂr&lﬂﬂd 7] e SRS S ----------.:I-, IS lesssanaens -4-.1**;1,%3&" ---------- R R 3’31!‘6
1
Building trados—Netherlands,
Stonecuttersi—Nether- 1908-1011
lands.
1905-1911
Plaztorers. Mazons.
156088 years_.........| 2424 ol s25| 428 5| nzo| 17,15 o | 128.2
SBEO 3 YOS . cnnnsnnss 2, 500 g1 H6T 4, 524 121 2488 2,055 28 132. 8
b0 4d years. .. o....-. 1, 412 15 {1, 062. 3 3 T2 1 26. 5 15, G60 24 153 2
45 to b4 years, .. ....... 1, 363 15 11, 515. 8 3, asd 11 325, 4 15 152 260 1718
5550 64 FEaFT. cuuenne - 760 13 |1, T10. 5 2, (60 7| aso.s| 10,632 31| 2018
(17| O e 4 8, 560 57| 665.9| 18 252 36| 107.2| o688 | 181| 1644
EBtendardized rotes I, .. ...cceevenfananen-s 2ol ] R Rl | SR 168 8 -,--..._“I........l 154. 4
| Bailding trades—Nethorlands.
| 195-1911
Carpanters. ! Painters and decorators. Paper hangers.
1810 24 FOaFT. eveeuen..| B8 816 107 | 181.9 | 27,728 5| M8 5, 616 wl 1781
ZHL0I3d yeArS. . ... e. 45, &0 101 | 22k 5 20, G12 65| 244.2 ?aﬂﬂ 16 200. 9
Antodd vears, . _..... 33, 02 78 | 2247 14, 452 a7 190 2 L G4 16 349. 0
45 to 54 yedrs. .. ...... 33, G44 21 214.0 14, Gi6 g6 | 2406.3 2,005 8 ]
Shiodd yoars. ......... 21, 844 67 06,7 g D o4 | 2828 . 1, hs4 L3 1.0
11,11 PR A g WA 192,106 | 423| 218.0| oesmz| 221 | 2080 | 20,280 | 65| a5
Btandardized rales! | _........ | ........ 259, 1 e B asin s | =209 | .......... jreemrnes 315. 6

e -

1 Standardization based on the age distribution of the granite cutters of Barre, V't., 1011-1017.
1 Inciusive of marble cutiers. :

The statisties for the Netherlands are fortunately also available
for nontuberculous respiratm'g diseases. The facts are shown in
Table 76, but they need not be further enlarged upon than to say
that the standardized mortality of granite cutters of Vermont from
this group of causes was 264.8 per 100,000, as against 175.2 for stone-
cutters u}) the Netherlands, 71.2 for plasterers, and 79.1 for masons.
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TARLE T6.—MORTALITY FROM NONTUBERCULOUS RESPIR
THE GRANITE CUTTERS OF
BUILDING TRADES OF THE NE

[Experience of the Granite Cu
Bernf in den Nimderlandon, I{IEIFE-&!&I].I!-l

BARRE, VT.,
THERLANDSE, BY AGE GROUPS.

tiers’ International Association of America; Die Sterblichkeit nach dem
by Banitiitsrat Dr. Prinzing, Ulm. Archiv fur Soziale Hygiene

COMPARED WITH

DUST PHTHISIS IN THE GRANITE-STONE INDUSTRY.

ATORY DISEASRES AMONG
TEJ’&T OF SPECIFIED

und Demographie, Leipzig, 1919, vol. 13, Nes. 1 and 2, pp. 43-47.]
Cranite cutters of Barre, Vi.
) 1911=-1917
Ageat death.
Numbher Death rate
exposed. Deaths. pror L0000,
T8 RO AT L s s om0 o 1 IET ...... Ty Lo L R -
T T R S e e S R 3,573 2 56,0
35 to 44 years. ...... B R o S e S e 4,438 10 235. 4
g T I e R e R e b s 2 S it B S L LR, S e 2, 484 11 4428
(T T Y o  TTRTRPEPEPTTRTPE F 454 ) 1,882 4
e e S e R e e 12, 056 a2 264. 8
B T A o T BB e v o 264. 8
Strmacul‘it&r%:—ﬂalher- Plasterers—Netherlands. | Masons—Netherlands.
N 1908-1911 1905-1911
Ape at death. B e
Dieath | 5 Death | o Death
Number | 10 ns | rate per] S0P | oo ihe | ratepor| S SIDCF ineahs | rateper
exposed. 100,000,| exposed. lil],lgl}i exposed. 100,000,
L) | . e
1840 24 yoars.......... 2,424 | 1] 4.3 4,218 1| 27| 17,15 2 1.7
85 10 34 Jears. ..o oo. oo g el el 1524 2| 15| 2o 6| 284
T e e TC R T 1| 255| 130660 o 7
4500 5 Fonrs. ... ... | 1,308 | 4] 2004 3, 360 6| 1TL.6) 16,152 25| 1818
G6 E0 64 Wears. c.caaais ! THO T 2.0 2060 51 M7 10, 632 47 442.1
Potal .. ...o.ueee. | 8560 15| 175.2| 18,252 15| s2.2| 70688 87| 100.2
Btandardized ratest.. 1 .................. ey R ) e e | e e S f i e e e | it 79.1
5 S Painters and decorators— | Paper hangers—Nether-
c'ﬂ'rm"‘ﬁﬁ;;_?fﬁﬂmrm“d‘g' Netherlands. lands.
: 105-1011 l&’l&ﬁ-m‘ll 1
186024 vears.......... RS, 810 i i7. 0 a7, TR 3 I8 L | e l ........
2508 FOATE . ce v e e 43, B 18 9.3 | 24,612 g1 20.1 Ly | B B
35t 44 YEArS. o ccaan s 23,092 -2 | 2.0 19, 452 k1] . & 4, BEd 2 43, 6
ditoSdyears..........| 33,04 421 I2L B 14, 616 18| 150, 0 2, 906G 4 133. 5
‘J&Luﬁ-]_:,‘ea_rs __________ 21, 544 071 4.1 B, HH 41 452, 1 1, 584 2 . 12. 3
1/ B D 193198 | 191 | es.0| 06,912 80| #2.5] 20,280 8  20.4
Standardized ratesl...|..... L ........ PR L e T b SRR RE, R G 43
] 1 |

——— ——

I Btandardization based on the age distribution of the granite cutters of Barre, Vi., 1811-1917,

lnclusive of marble cutters,

Summarizing the rates for all the oecupations for which the infor-
mation is available for the period 1908 to 1911, it is shown by Table
77 that for occupations with exposure to inorganic dust the mor-
tality from pulmonary tuberculosis was 635.0 per 100,000, for oceu-
pations with exposure to organic dust 231.0, and for occupations
carried on in the open air only 163.0. The differences are less marked
in the caze of nontuberculous respiratory diseases, having been
respectively, 206.0 for inorganic dust, 151.0 for organic dust, and
136.0 for open-air occupations. These statistics are derived from
an extremely valuable discussion of the occupational mortality of
the Netherlands by Sanitary Councillor Dr. Prinzing, a leading
German authority on the subject.
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TABRLE 77.—0CCUPATIONAL MORTALITY IN THE NETHERLANDS FROM PULMONARY
TUBERCULOSIS, NONTUBERCULOUS RESPIRATORY DISEASES, AND ALL CAUSES,
1008 TO 1011, CLASBIFIED ACCORDING TO EXFPOSURE TO DUST.

[Die SterBblichkeit nach dem Berulin den Niederlanden, 1908-1911, by Sanitiitsrat by Dr. Prinzing, Ulm.
Archiv {iir Sozial Hygiene und Demographie, vol, 13, Nos. 1 and 2, p. 96.]

== —

Standardized death rates, per 100,000
exposed, for sl ages from—
Oceupational group, Sl ”“ﬁ“ﬁ&‘?ﬂ,’- fouis =
tuberculosis., ¥ T T
d 508,

Ceenpations with expesure to: '
A b R s s m e o e ) 6350 206,10 115.5
Brprmirdnpie st e e S L SR S T 231.0 151.0 18,0

i, PO e R G e LT 163, 0 136.0 18.1

1 Rate por 1,000 exposed.
ENGLISH GCCUPATIONAL MORTALITY STATISTICS.

The following table is included as a matter of convenient reference,
particularly suggestive of the statistical methods of presentation
most likely to prove useful for practical purposes. The first part of
the table shows the mortality from all causes, the second the mor-
tality from pulmonary tuberculosis, and the third the mortality from
nontuberculous respiratory diseases.

There are no later official statistics for England and Wales than
1900-1902. The data for this period are compared with the preced-
ing inquiry for 1890-1892. The rates have been recalculated and
standardized on the basis of the Barre granite-cutters’ experience
for 1911-1917.

TaBLE 78.—MORTALITY FROM ALL CAUSES, PULMONARY TUBERCULOSIS, AND NON-
TUBERCULOUS RESPIRATORY DISEASES, AMONG THE GRANITE CUTTERS OF
BARRE, VT., COMPARED WITH THAT OF SPECIFIED OQOCUPATIONS IN THE MANU-

F%i‘.%{ﬁ‘férnﬁl AND MECHANICAL INDUSTRIES OF ENGLAND AND WALES, BY AGE
G 3

[Experience of the Granite Cutters' International Assoclation of Amerlea; Bupplements to the Filty-fifth
and Sixty-filih Annual Reporis of the Regisirar General of Births, Dreaths, and Marringes in England
and Wales, Part IT, London, 1897 and 1%)5.]

ALL CAUSES.

—— e n
—_— = =

————————— ————————— m— — o

Granite eutters of Barre, Stone and slate guartders—England and Wales,

Vt. : ---
Age at death. 1911-197 15001502 ! PRLTNES B8
5 Death | Death | o | Death
Nomber | Number | | Number I
expased. Dmf.hs.lmtn Der| oxnosed, |caths rate per o ooeq | Deaths. mihfih}ﬂer
T ! o ! TR RS oy
15t0 10 7ars. .covees ] PR e e 16,329 5 3.4 24 282 G4 2.6
2060 24 FOArS. coueun. 1,015 2 2.0 15,414 104 &, 6 3, EHIKS 139 4.5
25%0 34 yoars........ 3. 574 23 6. 4 37,287 277 7.4 62,404 | 258 4.9
35to dd years........| 4438 67| 151 33" 120 480 | 14.5 43, 467 352 8.8
46to D4 years. ....... 2,454 0% 37, 4 24, D45 Bis 25.3 | 43, 705 | Gl 15.1
S0 L0 04 FeATE. conrans 454 a9 116, 7 13, 185 651 bl. 6 15, 206 bl 34,4
G5 yearsand over..... i 10| 156.2 5,475 ___TETJ-_ 144. 8 'r',ﬁl:i_ 724 od. 2
L o) = [ S 12, 330 P [ 20, 1 147,855 | 2,908 | 20.3| 211,743 | 2,580 14 4
Biandardized ratest.|.......... [EESTTEE 20.1 e EEPPRT TS £ I O RS 10. 4
| Tin miners—England snd Wales, Lead miners—Englandand
Wales.
‘i 1560-1592 | 1500-1902 1860-1502
150 19 yoars. ....... | Tnseal aaf Ee) T womz| el Ls| 1,968 & a0
2060 24 Fears. .. ovan 4,836 34| 7.0 2,505 | W] BB 2,225 15 6.5
I5t0 34 years. | 5,820 47 | A | 4,543 61 | 13.4 3, 15 36 0.4
8500 44 FOATS. o cuvn-- | o i 14,3 3, 462 g4 20.2 3, dl 45 13, 5
45t0 54 YOArs........ 3,042 101 | 33.2 2,142 83| 28.7 2,718 65| 23.9
B5to 6 years. ....... 2,088 135 64, 1 1,a42 g7 T2 | o, 028 145 o6, 6
85 years and over.... 750 143 | 1819 5 122 | 222.2 | 726 178 [ 2452
L e = TR SR 27,1656 54 19.7 15, 902 479 2R | 16,827 479 28.5
Standardized ratest | oo aeiaofiaiia s 18.3 T LT 253. T 16.8

1 Standardization based on the age distribution of the grapite cutters of Barre, V., 1911-1917,



104

Tanie ¥5—MORTALITY FROM ALL CATSES
TUBERCULOUS RESPIRATORY DISEASE:
VT, COMPARED WITH THAT OF

BARRE

DUST PHTHISIS IN THE GRANITE-STONE INDUSTRY.

PULMONARY TUBERCULOSIS, AND NON-
8, AMONG THE GRANITE CUTTERS OF
4PECIFIED OCCUPATIONS IN THE MANU-

F.:'-.{?TUI!EIKE AN MECHANKICAL INDUSTRIES OF ENGLAND AND WALES, BY AGE
GROUPS—Continnad.

ALL CAUSES—Concluded,

o —

— ———— =

Lead miners—England

Ironstone miners—England and Wales.

dga at death. and Wales,
- 1900-1902 1860-1852 19001902
1560 10 vears. couee - 1,302 8 6.1 6, 732 23 3.4 4, 860 15 3.1
20 tn 24 VRArs. ..ooe.n - 1,062 5 4.8 T, 674 35 4.8 6, 651 2i.| &0
25t 34 years..... 3, 243 24 7.4 13,701 5 bt 13,104 0 | o8
3hto 44 YeArs. ...c.... 2,478 32 12.9 12,216 100 5.2 i0, 432 9 4.6
4540 54 years. ..... 2,205 0 17.4 %, 385 u-g 17.1 8,583 ‘105| 122
55 to 64 years. .. oooe- 1,383 T 5. 6 3, 056 12 43.3 4,327 135 | 23.0
65 yoars and over. ... 6821 134 1« 215. 8 aTs | 144 147.7 1,508 145 | 0.3
Total...........ol 12,084| 10| 24.3) 63460 es0| 12.2] G0205| 68| 11.2
Standardized [';u.t-uil-........_..j........i P B R (S 1171 7 P —— e 8.2
Coul miners—England and Wales. Cutlers snd  Seissors
-makers—England and
YWalea,
1851 =02 L1 B2 18001 20
15to 19 years........| 283,536| 1,082| 3.8| 307,785| 985| 8.2 8,067 19 2.4
2010 24 yenrs. ... 249,525 | 1,402 5.6| 301,512| 1,347| 4.5 7,368 10 5.4
25 40 34 Fears. ....... 340,355 | 2,90 6,3 | 510,870 ( 2,522 40| 11,610 o 2.5
3foddvears. ... 265,005 | 2,552 D.8| 345,030 | 2,045 T8 0030 208 20.9
4510 5 vears........ 162,081 | $,165 1%, 4 224, 634 | 3,206 147 T,R060 280 5.8
55 to G4 vears. ... 80,408 | #.621| 43.8| 107,434 | 3,860, 36.0 4,086 246 6.2
65 years and over 85,697 | 3,760 | 1dt. 4 30,003 | 4,195 | 1308 2,208 | 302 136.8
| O 1,447,575 | 17,878 | 12.3| 1,525,206 | 18,855 | 10.3| 51,177 | L104| 28,3
Bkl el e w1 R | e e S e e s e il wes & s 2.6
Cutlers apd seissors File makers—England and Wales.
makers—England and
Wales,
100601902 18601202 10081002
15t0 10 yenrs........ 5, 466 7 1.3 3, 507 i 1.7 2 676 7 2.6
2060 24 FeATS. cncvans 4,941 ;_? 3.8 2, 7ThT 19 6.9 2,253 11 1.9
25 o ddrenrs. . ... .. 10,318 52 i 5, 049 560 111 4,116 a0 0.7
35 to 44 years........ 8,952 152 17.0 4, 632 121 | 261 3,765 B7 17.8
45 to 54 Feart. cove.-. 7,233 231 | 319 3,345 134 | dind 8,150 108 3.3
55 to 64 years........ 4, Tl 220 462 1, 599 113 | 70.8 1,545 a2 46,0
65 years and over. ... i, 84 e | ux7 ) 108 | 147.4 Gk g 08,6
bl | I e ) (R 0 Z21.1 21,875 |. 442 1 25,5 'IS,-‘rBH-1 34 2.3
Standardized rotes!.|..eeceicadlaseseaa. 174 e 7 T ] IR, 15.9
| |
Allocoupied males—England and Wales.
Age at death,
189601502 TEHHR-] 00
B e B I 4, 185, 732 | 10,604 2.6 | 4,526,301 | 11,048 2.4
B O .| 3,008,200 | 18, 581 61| 4,338,335 | 10,132 4.4
P AT e RN SUT e S 0 6,147,080 | 44,821 | 7.3 | 7,387,565 | 44,101 6.0
SE Codd yeamiiic . S 4,714,230 | 55,613 | 12.4 | 5 668233 | 57,011 11.2
T S R e 3,426,003 | 70,779 20.7 | 4,624,074 | 71,365 | 1T.7
L L 2,072,056 | 75,971 $6. 7 | 2,424,450 | 75, 180 31.0
65 yeals and over.. . ... -.e .. Tl § e 1,178,679 |120, 608 | 102, 3| 1,202, 520 (106, 206 £3. 4
1771 o S R b L R e 25,302, 135 |#00,057 | 15,8 |29, 519,574 956,008 | 18
Btandardized rates .« .o i m e e ;.,1...’.-. ....... :].. lg.l _..:1.,..:.,'" :?..:?..B?. 11:3

b

! Standardization based on the age distribution of the granite cutters of Barre, V., 1011-1917.
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TuBiE 78 ~MORTALITY FROM ALL CAUSES, PULMONARY TUBERCULOSIE, AND NOM-
TUBERCULOUS RESPIRATORY DISEASES, AMONG THE GRANITE cU [
BARRE, ¥T. COMPARED WITH THAT OF SPECIFIED QCCUPATIONS IN THE MANT-
F.&.ETU&IN-I} AND MECHANICAL INDUSTRIES OF ENGLAND AND WALES, B
CROUPS—Continued.

PULMONARY TUBERCULOZSIS,

Granite mgﬁﬁ_m e, Sione and slate guarriers—England and Wales,
gagi 1011-1007 15001502 150-1902
geat death.,
Death . eath Death
Number Numboer ! Numbar
ax ! Denths, mﬂt}a&aﬁr axposed, Dmﬂ:&.rmf axposed. Deaths. rate per
[ P Facalal
15t0 19 years, ....... 1 R (R [ ) 11| 074 24, 382 13 53.5
Hito.2d veard........ LT [ R e 18, 414 | 180.8 20, Hi 53 171. 5
25 to 54 Vears. . ..... 3 573 4| "801.8"| a7 %7 93 | 200.4| 524y 79 150.5
25 bodd Fears....... - 4,438 43 | 068.9 a3, 120 158 | 477.1 43, 467 92 211.6
4560 54 vears....... . 2,454 B |2,875.2 24, (44 L5101 628.0 a3, 105 146 | 430.3
B5to 64 vears. .. ... .. 45 28 I8, 187, 4 13, 155 Fit) MW 2 1%, 2 ) 416.5
65 Yearsand over. .., 4 2 13,125.0 5,475 | 365.3 7,643 251 325.4
AT R 12,3&0[ 146 |1, 184.1 147, 855 536 | 362.5 211, 743 qﬂ?i 230.0
Standardized mm!._,____‘_._r_._._._l,lﬂ-i o LA R SR R T R i b e L R | 230.40
Tin miners=England and Wales,
= Lead miners—England and
Wales,
18501852 . 1900-1902 1590-1892.
I5talo years........ 7,002 7 8.7 4, 032 1 24.8 L, B89 3 150. 8
W told years........ 4, 538 16 | 330.8 2, 895 6| iTa.7 2. 305 71 a1
26 to 8t Years....._. 4 kA2 20| 342.5 4, 3438 32 TG 3, 705 16!  431.8
6 toldd vears. ....... 3,452 21 601.4 3, 462 41 [0, 1843 3, 336 21 G0, 5
45 E0dd Years.. .. 3, 042 41 {1,347, 8 2,142 a6 |1, Gs0. 7 2,718 ) T35.8
85 to 64 vears. ....... 2,088 38 |1,519.9 1,344 23 11,711, 3 2,028 10 936, 0
6% vearsand over. ... 755 i7T ii‘,lﬁ?.ﬂ 549 1041, 8215 T8 4 551. 0
Fotal.eoonrennee] 20000 160 | 5=0.0 18,872 148 | TRO.1 16, 827 on E34.9
Blandardized mte8 1. .cerenecafinaesans i vy (e e el e e e -G
|
Lead miners—England Tronstone miners—England and Wales,
and Wales, —— e
1900-1902 1590-1592 10001902
1560 10 ¥oArS. .. ... : 1,302 2| 153.6 G, 732 10| 1455 4, Eog 4 52,2
M) to 24 years........ 1, GB2 2| 120.3 7,674 6| 8.2 6, fhed 4 57 3
il vanrs. .. ..... 3, 244 15| 462.5 13, Tl 15| 130.5 13, 104 16 122:1
35to 44 woars. ..... 4,478 6| 242.1 12,216 2] 179 1, 422 13 143.9
45to 54 yaars. ..., &, 205 12 522.8 B, 385 4| 167.0 5, %3 13 105.1
G5 b0 61 Fenrs........ 1,353 | 723.1 3, 6 4| 108.2 4§, 827 18 3729
65 yearsand over.... 621 4| 6.1 75 2] 2051 1, 506 3 1m.2
Ot i 12, 954 51| soz.s| 53,469 75| 140.3| 50,205 7| 13.1
Btandardized ratesl. | .....cocufieiannn. T | SRR PR L iy R ) P I 149.1
1
Coal miners—England and Wales. Pt SO e 1)
Em—l-:::[.-.lumlq:‘md Wales.
1800-1202 100010102 Lot
1 19 years........| 283,530 165 53,2 J07, TRS 128 40,9 8 057 2 iil.6
55%324 ;grs....._.. 249, 525 346 | 135.7| sousiz| 3w | 1008 7,368 20 | 271.4
25t 34 years........| 380,855 460 | 120.9 510,878 | . 467 214 11, GI% 38 2271
356044 years. .. .....| 265,008 376 [ 141.8 345, D30 J6d | 1052 0, 063 &0y A05.10
45054 years. ....... 162, 951 B38| 207.4 224, 634 33l | 147.4 T, Bh 6l 775.5
G510 A4 Years........ ), 40 179 | 222.4 107, 454 198 | 154.3 4, D86 33 07 6
i vearannd over___.| 25,077 52| 202.5 S, 003 49 | 163.3 2, 208 . & 2V T
11771 vt [, 1,447,57 1,616 | 1324 | 1,828 206 | 1,839 | 100.6 51,175 247 452, 6
sl SRRt Bl i 5 e e e AR BT B S (e g
| .

1 Standardization based on the age distribution of the granite cutters of Barre, Vt., 1911-1917,
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TARLE T8 —~MORTALITY FROM ALL CAUSES, PULMONARY TUBERCULOSIS, AND gll:gi-

TUBERCULOUS RESPIRATORY DISEASES, AMONG THE GRANITE CUTTERS OF
BARRE, VT., COMPARED WITH THAT OF SPECIFIED OCCUPATIONS TN THE MANT-
FACTULRING AND MECHANICAL INDUSTRIES OF ENGLAND AND WALES, BY AGE
GROUPS—=Continued,
BULMONARY TUBERCULOSIE—Concluded.
= W
Cutlersand s2izsors mak- Lo BB an Gk
Agpe at death. ers—England and Wales.
o001 90 1590-1802 1900-1902
1560 19 PEaTB. vensses iy L e P 3, 507 1 27.8 2 676 1 ar.d
20 to 24 Yoars. .ooeoel 4 841 107|024 g,'f:ﬁr 6| 217.6 8 253 4| 177.5
250084 PN B censasa 10, 818 41 | 3730 5, (M9 22 | 435.7 4. 110 16 338.7
2000 44 YeATS. cnanua- B, 052 B0 | B93.6 4, 32 35 | B2 4 3, Thi ' Fiv |
45t0 54 Years........| 7,238 80 1,106, 0 3 345 27 | #07.2 3150 24| 781.9
55t 64 years._......0 4,764 35| 7347 1, 506 11 | 6is9.2 1,843 s| 4336
65 vears and over.... 1,844 3] 1M.3 o 3| 420.2 0S|, o]t SR
Total. . .oeee...]| 44,118 240 | 564.4 21, 675 108 | 4082 18, 495 75| 405.4
Standardized ratesi.)..........|i... R [ [ (e B! e | i anababal MDA
All ocenpied males—England and Wales.
Apeat death. -
1800-1 302 100601302
1500 10 FOALTE et vesnsirisnsinsmsnsssnnnnnnnessss| & 185, T2 2,010 69.7 | 4,526,301 | 2, 465 M6
DO L0 24 VOATS - nommanmnsnnsnnsnsnnessennnsnnes| 3 005,205 | 7,137 | 194.6| 4,336,335 | 6,730 186.2
B 80 34 FOOTS e srm e e s ermnsnnssansssnnnneess| 6147, 080 | 16,137 | 262.5 | 7,337,505 | 14,013 | 203.2
L T e T e s S R D | W £ R L 342 7 | b, 66s, 233 [ 15, 550 274.3
4510 H Feard....... e e et 3,426,003 | 11,505 | 338.4 | 4,024,074 | 12,235  304.0
BEE0 B4 FOATS. s nesmesnnsasnnnnnnncsonsnnnens-| 5,002,006 | 5,408 | 265.3 | 2,424, 406 | 5, 241 216.2
B5 FEOrS AN OVOr . <v.ovrssessnsasnarsansasnsnes) L, 178,679 | 1,766 | 149.8] 1,202,520 | 1,320) 110.5
o e R e S 05, 302,135 | 61,208 | 241.0 (20,519,574 | 55,463 | 198.0
BtardupdBrad Tabeal. o L os s e e L R T [ R e (i 241.5

NONTUSEROULOUS RESFIRATORY DISEASES, EY ACGE GROUPS.

Srome and slate guarders—England and
Gronite cotters of Barre, Wales.
Age at death. .
1911-1917
1800-1802 001902

|
15 t0 10 YOars. ....... T o R I 16, 320 7| 429 o428 i 1
2)to 24 vears. .. ... i LR B (SRR 18,414 10| 5ka 30, G06 | = L2
33 £o 34 years.. 3,573 3 37, 287 51| 136. 8 52,404 | 39 74.3
35 to 44 years. ... 4, 438 10| 2253 33,120 93 | 280.8| 43,467 | 8’| M4
45 10 54 years. . o 2,484 11 4438 24, M5 155 | 6446 33,706 | | ERS 424.3
55 to 04 years. .. ... 434 g 1,082 4 13, 155 20 1L,TI.6 19, 206 L 231
65 years and over... . G4 2 3, 125D 5, 475 238 4,356, 7 7,05 158 | 2,056.5
i e e 12, 330 34| 2758 147,8Bb TG | 5248 241, 43 613 280, 5
Etandandized ratés 1), ooiciiiliaiaa s ETHB | e iararemaaaas FO2 Blllu s wmnnanns e 227.6

|
Fiaminaa=Eaghnd e e Lead miners—England and

—— e — Wales.,
1800-1892 1000-1002 1800-1802

1640 10 VeATS . cennnns T, (2 2 28,2 4,082 1 pL 1,85 1 a3
20024 vears. ....... 4 BiA 2 41. 4 2. %5 2 | [ 2,825 1 43.1
26 to 34 years. .. ..... 5, B2 3 5l 5 4,518 i6 | 3518 3, 75 3 210
85 to 44 years........ 3, 4 11| 3150 3,462 27 |1, 68,7 &, 355 5| g
45 to 54 years........ 3, 42 290 058 2,142 > ,218. 8 2,718 14 2587
55 EoBd voars. . ... .. 2,088 47 2,250 8 1,34 35 (2,804 2 200 40 | 2,268 2
65 yearsand over.... Fi- | 25 15, T2h 2 SEL 39 7, 108, 8 T 52| 7,125

] ] b e }
117711 e SR | 27,185 139 | S1L7| 18,072 136 | 823 16,827 | 127 | 75T
51-’1:1-:[;11'4[5:#.&'[1':1l-::.-cl..i.......... ........ 434. 4 i ........... | -------- B 4 | ------------------ | 350.6

] |

I Standardization based on the age distribution of the granite cutfers of Barre, V., 1911-1917.
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TABLE 78.—~MORTALITY FROM ALL CAUSES, PULMONARY TUBEI{GULGEIS&'&ND NON-

TUBERCULOTUS RESPIRATORY DISEASES, AMONG THE GRANITE CU

TERS OF

BARRE, VT., COMPARED WITH THAT OF SPECIFIED OCCUPATIONS IN THE MANU-
FACTURING AND MECHANICAL INDUSTRIES OF ENGLAND AND WALES, BY AGE
GROTPE—Coneluded.

NONTUBERCULOUS RESPIRATORY DISEASES, BY AGE GROUPS—Concluded,

|
Lead miners—England [romstone miners—England and Wales,
Age at death. and Wales.

19001902 18001502 19001902
15t0 19 years........ 1,302 1 Th. 8 6, 732 1 148 4, Bl 1 0, 5
Lo TOANE. --oaini 1 v e R o e B 7,674 5 65, 2 G, 054 1 “14.3
2580 34 yoars........ 3, 243 2 G617 13, 791 ii T 8 13, 1M 0 68T
a5to 40 years. . _. 2. 478 T 225 12 214 18 | 147.3 10, 422 10 . 0
45 bo 54 vears........ 2,205 8| 3486 8, 485 40 | 477.0 &, 5Rd i 361.2
B510 G4 years........| 1,383 21 {1,518 4 3,606 44 (1,190, 5 4,827 24| 497.2
65 vears and over.... G621 43 15,314. 0 975 i |5, 128 2 1, 506 23 | 1,527, 2
15, T [ e 12, 984 T2l 855 5%, 469 166 | 8161 | 60, 295 o0 196, 8§
Standardized ratesi. . |.... ... |- .. 200006 [ (e b L T EE (R T |

J land W

Sl TR AnY DY uls, Cautlers and seissors mak-
ers—England and Wales.

1560-1802 1900-1902 1N-1502
15to 19 years........| 283 4636 it 31.4 307, 785 B0 20 5, (67 3 37.2
20'to 24 years........| 219,525 150 | en7| a01,512 119 [ 30.5 7, 368 10 | 1357
25 o 34 years........| 380, 356 34 91. & b LU rit 335 G, G 11,619 17 | 146,38
ditodd vears. ... .. 265, (68 ai | 210.9 445, 9539 445l 1.3, 4 9, 063 43 | 481 8
43 to 54 years. ....... 162, 9851 020 | 5700 224, 634 T4 | a0 7, Bidi 102 | 1,206.7
55 10 6+ years. ... , 403 | 1,325 [1,647.0 | 107,454 | 1,002 |1,006. 2 4,086 | 115 | 2,814.5
65 vears and over... 35,677 | 1L,I53 4, 006.7 4 1,171 [8, 902, 8 2, X8 00 | 4, 5200
Total........... 1,447,575 | 4,692 | 824.1|1,%25,206 | 3,087 | ;81| 51,177 395 | 7T7L8
Standardized rates).. .......... [ I e 1 LI (R e 4 R e R I BTG

| | |

Gutlers and selssors mak- File makers—England and Wales,
ers—E-nlglanf] and Wales.

i 52 1890-1592 1900-1902
15 t0 19 years.. .. ... &, 1 18.3 3,507 | 27. R 2,676 2 747
20¢0 24 years. ... .., i, 941 1] 2m2 2,757 5| 181.4 2 959 3| 1332
Btoddyears...... .| 10 818 18 | 1756 &, 048 0l 1783 4,114 a| 2187
aatoddyears. _...... 8, 952 200 2254 4, G32 =2 475 0 3. 765 1 b
i3 to 5t Years. ...... T, 53 46 | 636.0 3, 445 a6 (1.076. 2 3,150 16 507, 9
E5tod4 years...._...| 4,764 55 |1,15L 5 1, 596 a1 |1, 142, 4 1, B15 35 | 1,355.0
65 yearsand over....| 1,941 54 |ITIT. 8 609 a1 !-1. 4349 i) 18 | 2,607.0
Ly e #4, 118 196 | 4443 21,675 135 | 622.8 18, 45 | 8 | 4487
Standardizedrates). ... .. ... ..o.... T i (e e W] [T fo = 435, 2

| |
All oecupied males—England and Wales.
Agoat death, 7 7 :

18001502 ! 1900-1902
15 60 19 F64FSe s enennnn comiesnnonnmen| 185,732 | 1,000 | 255 | 450890 | 1,007 | 202
I I R R neaivesaeesseaeens] B.588 205 | =245 | 612 4,335 3% | 2,073 47.9
25 Lo 34 Vears e e T o | 65| 1135 T.387.85 | 5698 | TTa
B bO A VBRTS. o o liiiieeesseenessssnsss| 47l 230 10,084 | 250.0:] 5,008, 255 | 0432 | 166.4
CUTERTRLT W e e L P peeencea-| o430, 003 | 17,630 [ 5146 | 4,024,074 | 13, 364 32,1
R T R e | 2072 076 | 21,7308 [1,082.4 | 2424 456 | 15,850 | 6518
65 years T b R O e e e 1,178, 679 { 30,543 (2 5013} 1,202,520 | 21,365 ) 1,776. 7
e e 25,302,135 | 01,630 | 260.9 20,519,574 | 68,855 | 2332
Btandardized rateat, [ .. ... o ol olililuiin SR B e e | A Lk (s ) (W

I Standardization based on the age distribution of the granite cutters of Barre, V., 1911-1017,
61928° —22—DBull. 203——S8
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STONE-DUST CORRELATION DATA.”

Tt does not fall within the present discussion to consider in detail
the technieal aspects of the dust problem. It is anticipated that the
forthcoming results of the investigation by the United States
Bureau of Mines will present for the first time a full statement of the
facts required for practical purposes. It has, however, been thought
necessary to consider hrit*ﬁ}-‘ the nature of the dust problems as
illustrated by the analysis of different types of stones quarried or
manipulated for commercial purposes. Table 79 contains an analysis
of the principal stones for important stone centers of the United
States, differentiating granite, sandstone, slate, limestone, and
marble. In each case the source of the analysis is indicated in the
footnotes. The averages in the last column of the table were arrived
at by the simple process of addition and division, possibly suggesting
the importance of more minute methods of collective sampling,
although it would seem that for the present purpose this method
will meet every reasonable requirement. The averages show that
for the principal stone centers of the United States the proportion
of silica in granite is 72.96 per cent, in sandstone 85.42 per cent, in
slate 61.54 per cent, in limestone 1.22 per cent, and in marble 0.97
per cent. The deviation from the average is clearly indicated by the
details for stone samples of the different States, but suggests, how-
ever, no change in the conclusion that an excessive death rate in the
stone industry is primarily conditioned by the silica content of the
stone manipulat«:'c{). Henee it would seem of the first importance
that in any future investigations into the problem of stone-workers’
mortality the character of the stone manipulated should be taken
into account, and this, of course, suggests the further econclusion
that it is of equal importance that the precise occupations followed
be considered rather than the trade or industry as a whole.

& For additional observations on stone-dust correlation data see remarks on pp. 22 and 23 and Appendix
D on the minerlogy of the dust problem, as well as Appendix E, giving the analvasis of granite-stone dust
mada by the Buresu of Mines from dust samples eollected at Barre, Vi., and Aberdeen, Scotiand. For
an exeeddingly iraportant disenssion of Hmestone and toberonlosls seo an article by that title in Rock
Products ofJan. 14, 1922, by Mathan C. Rockwood. This discussion is one ofthe mest promising indications
of an approach {'I“FIﬂ(ﬂ'l,{‘.it.l_dll froma thestrietly practical point ofview, in that the article inelodes mumerons
letters from represeniatives of the stone industey Lhrc:-mihm:l: the rountry, soma of whom are strongly of
the opinion that limestone dust actually inhibits tabereulous processes, W ie others are of the opinien that
“limestons dust has a benefleial effect on pulmonary tubercuiosis.”
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GRAPHIC PRESENTATION OF RESULTS OF INVESTIGATION.

The foregoing results are presented in graphic form in six charts as
follows: 1. Comparative proportionate distribution of granite cutters
of Barre, Vt., limestone cutters of Bedford, Ind., and Transvaal gold
miners, by years of employment (Chart 1); 2. Mortality from speci-
fied causes among granite cutters of New England, compared with
that of the adult males of Massachusetts (Chart 2); 3. Mortality of
giranite cutters of Barre, Vt., and adult males of Massachusetts, by
divisional periods of life (Chart 3); 4. Mortality from tuberculosis
of the lungs among granite eutters, by geographical districts and
periods of years (Chart 4) ; 5. Correlation between the chemicalcompo-
sition of stone and the mortality from tuberculosis of the lungs among

anite cutters, sandstone eutters, and limestone cutters (Chart 5) ; 6.
family mortality from tuberculosis of the lungs of granite eutters
compared with that of farmers of Washington and Caledonia Counties,
Vt., 1893-1919 (Chart 6).
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CHART 1,

Years of Employment in Preseni Gocupation

A —————

fo PR
PR et ]

= |

Ky

Compeararive Proporfionare Disiriburion

Haree, M | Mg S| &8 i A

2BHLRAR
il [
I‘
0| I |paabrReaaan? |3
Eg LSS S LR %
B lversazzanens s
ig \n3988843087 B

AL LT TS A A

I LI LS

DUST PHTHISIS IN THE GRANITE-STONE INDUSTRY.

e ee————

=== |

Years of |

A5-50

Suststuinn’s Uiepartrross, The Prashal I Comjry ov Amench

--------------

111111




115

GRAPHIC PRESENTATION OF RESULTS.

e T

T .-u.h..ﬂ_uﬂd.u. o] R T ..II.qII-u!._n.A“_ e L
e Ty

TSRS ’ e - - — e ————r ettt

!
A0 LE = —— MR ST _T
QU A i SaLGY JAriy A UG — ST SLURD

| |57 AT L | | e it e R

ot

oo KB R W RaD e _

| | | |
| |z | e L ot AP |
. o _ SRS bR

| . ! 1 | |
_ iy e Qi _ gee Faran PepLs .

g i = F50 | \micor  mowm areny IR |
| -__ﬁ et SR L. *I e .
| e e e e / 1 - ! AR |

o [ ! = ] .Dm_.w_\ DPasys SR i
__h.,. 2/ _ | | @ soump avees PO =i
DLEr LSS P epmodmnaug " Shsarcsg

=

SISCISIGF 1040410830 SHOSAILIGRLUON

ﬁﬂx TR W.ﬂluanu..n.mun___ g__.h...._._..\... .ﬁhﬂﬁ.\

B e e

cusy Sy drerg 0 S
| e W MR,
oL L LD L L e———— 2020000

SO I SO SISOIIILIGILY

DasodT 00000 40 Ferey

SIBOf] Jo Sporiag G 69 G 0 SIBY”
SIIOSIYIOSSRLS JO Eﬁmu._.uwlh_._mw&. LS T JO IOUT (L7 palodino)

e

DUBIDUT #13N SO SSILIN) DRI DUGHIE Sa818) parlisads ial] fiijoiiol,

— s —— e S T ————







117

GRAPHIC PRESENTATION OF RESULTS.

ihﬂ{.ﬂiéﬂ!hh:??g =] ‘mounidy s
- - . _

R

EEBE\U%‘ CARSETRITNNT fRCOIGERIG SUAEIND SR L_wmu._

LA SN S

o
o S0
IR SRR u_...u._q._q ' =
'] _ﬁ_..ms_. ._".u__.ﬂ Jigr
e 48

o \..fﬁm sy
7 i, Spege S %

; . O R AR FEH S

i. T - e L T e migs
- -a_a.,d_ SRIOLE USRS LITOE

e oo Sy R |y - pue Jsea) wfpneg

.. ...E.E...S.m

sose150 Foen sddiessssy,:
4BIIOG PUP INUCHL" Y0P @

Bk SO D
LIRS P . s = S L S =
o e LY L Ll sd s o) ; : ;
S0 wagn pup p2 Sofi ; 33 R o2,
ot ojok S Wi pasoclie) e e e
SALLE PG Y, e e
il B .... PR s T
1| sorere werunay fysog™ ™™
@ - P IS ITILSIOK”

L

aﬁm% SoyoT A pue -
@ frape] 1GaISsISsity 366}

i DeoodE T 00y I8 SIea
ST Jo SPCIISY PUR SIHLSIA Jesrydesbosn g

m.hhxkh.u YN h._s_wwﬁ% mbﬁhﬂ Y Jo wﬁ&%&ﬁ 77 orf muuuxﬂxn@bw




DUST PHTHISIS IN THE GRANITE-STONE INDUSTRY.

118

e —— _

= u,u___.?_. &_ﬁﬁ %ﬁﬁga{%&g%ﬁip E&%ﬂiga :

e,

: " BT PP NYERP DD 7
B 20y Suang S5y #5002 6598 o =51 GO AR AT SR
ey apipag s Soverdie . 7 = VG B G OOty
e i Sy sy s o i
VAT, IV ) o P S T syt b
SLLI0ERE APerfiLgD Suy I LG 0 SAGRCRESY, REET)
= o wie s e
Y4 Sty ALY S LA .hajq.:ah%_ﬂ_ e N % Lohia i e S mmuarar ey way av s
Bsiig) ST HOPTOUT S8 SHISAYIBSSELS SUBFIONT HHOF SSEFD) A POy A
W soBy Hiyeney” Jiiereduog . i
g | S
Y oFP
yaxe oix Ak e con
- ﬂ.nﬁ ! EI. |.|:m_.. ot £-Fn 0 n.n...m .f.t. R o T L e s R B SR
SIDIIT) PUOLSILIT bu.m‘ﬁ._ﬂu t«aﬁnﬁhﬁmﬂ mk&ﬁhﬁ m\hkﬁmv]

PaFOLXT OG0 BN LI DO
SDURg IGE JO SISGIIIIGGAL Wosf Biljeliof,

b 5% Pt BB
Ilnn& s — (% m2) BIPLOGIED) LTI

- ) 20 (o) SPXT L

=g B2 81 (o) 2pxombsap vay

= b/ B {0 #2) b ¥

- &0 e lofy) YPPAE

2 0 _ BT spaw

o _ g W 0TS (oTsd BTG

&=y i%a EE 4 o 1) ]

e b i &= P JUSaISE
SHICOL ST PEICOIS PTG SITEOIT)

# 2 UOLIISOTUIO) [EIIUIL)

SIDIIID UGS buowurn SHUG Iyl JO SISO/RIIGL @ioZ] B0l PUe

TOUALE JO UOIIISOTUIO) [OIHUBYD UIDATII] UOLI2[3:4107




119

GRAPHIC PRESENTATION OF RESULTS.

Enprany § AUy SamPE roSpy R memuredury 4 oy

& raesagn

= 5 ez - o6
7 o Fed L.q,s. ovor £9 R&f
S f O L e RYIOR wasgbmog EX e
=i - 3 3 o
SHUITT Sl JO SISOJAIIG], Of P SOTIHOIIY #0 SYIeT JUSTTIISGIG “yw
_______ AR,
; or P - e B hwwu&%uhﬁ“\
o o5 oor Rl it o
A Gl 7 . arerE WETTREN AN i e .a...‘_.mt :

ShT U Jo SISojIoToqi] OF np SOIieay Jo Sueaq Joid

OS] “og DAL RGOy sty B F aiin :
ST G o SISOIIaTIqiL I TP Sauiefed Jo SYIeaq JaInLISGIS
il IE ey b rL HM
5 9 'y g w -
sidifd Ol if wogy OGS, SOYLOL sagybined. afii :
SHIT Of S0 SISOIaIoqiL Gf onp SIIeed SO SHEIT JOLid
SEETED T od SUTEeq o FUIad

BTG~ CGG]  FUOwI] Salitnog Giiapajny pue U DuiSe JO SRuIey, kS 7
ST AT JJo SOy SCHUNT YL JO SISOfffatoqh], oLy . DI EIIGy TTay,

e
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OTHER INVESTIGATIONS.
GERMAN OCCUPATIONAL EXPERIENCE.

It has not seemed necessary to amplify the foregoing statistical
observations by an extended discussion of other inquiries into the
mortality of stoneworkers. The subject is dealt with in some detail
in Mortality from Respiratory Diseases in Dusty Trades (Imorganic
Dusts), published by the United States Bureau of Labor Statistics in
June, 1918 (Bulletin No. 231). Reference, however, should be made to
two important German investizations of 1913 and 1915, although they
are u:—:-e?ui as an indication of the method to be followed rather than as
finally conclusive ‘concerning the results. These writers have clearly
realized the importance of considering the chemiecal and mechanical
aspects of the dust problem, following in this respect the admirable
discussion of dust and occupation in Grotjahn and Kaup's Hand-
book of Social Hygiene.* American texthooks on oceupational dis-
eases fail in not giving equally extended eonsideration to this impor-
tant aspect of the occupational disease problem. :

The first of the two special investigations referred to is a treatise
on the stone industry in the Grand Duchy of Baden by Dr, Féhlisch,
originally contributed to the annual report of the Grand Dueal Fac-
tory Inspection Service of Baden for the year 1912.°* In this dis-
eussion the author, following a brief geological outline, takes into
account the technical aspeets of the stone industry, its statutory
regulations and control, the economic and social condition of laber,
hours, wages, labor laws, labor organizations, safety regulations, and
sanitation. Attention is given to the experience of loecal sick funds,
but limited, unfortunately, to the years 1910 and 1911, The sick-
ness figures throughout are higher for stonecutters than for quarry-
men or other stoneworkers. For sandstone workers the morbidity
from pulmenary tuberculosis was 3.7 per cent for stonecutters, 2.2 per
cent {l?:r quarrymen, and 0.3 per cent for other employments. These
statistics are for the sick fund of Freudenberg and probably typical
of the industry. The analysis, unfortunately, is too limited to be as
useful as the intrinsie value of the data would suggest.

For granite workers the sick fund of Achern returns a morbidity
figure of 6.6 per cent for all oceupations, against 3.7 per cent for
stonecutters in the sandstone industry. Dr. Féhlisch, however,
states that the mortality data do not seem to indicate an excessive
death rate from tuberculosis, but the conclusions are based on entirely
too fragmentary a statistical basis to accept them as final. He ex-
plains, however, that the observed result in all probability is in part
attributable to the comparatively recent introduction of the industry,
in that several generations would be required to establish the true
incidence of the disease as the result of occupational conditions.
This, of course, i3 in strict conformity to the conclusion elsewhere
advanced—that it requires on an average about 21 years of occu-
pational exposure to silr:rw the most disastrous effects of considerable
and continuous granite-dust inhalation. .

The second diseussion, of present importance, is by Dr. Franz
Koelsch, who, in 1915, contributed a discussion on the fung diseases

——— =
- —

* Handwirterboach der Boeialen Hyglene, heransgogeben von Dr, med. A. Grotjahn und Prof. Dr. med.
J. Kanp; Bagd I1, Leipzig, 1012,

't Dig Steloindustrie in Grossherzogtum Baden, ven Reglernngsrat De. Fhliseh, Beilage sum Jabres.
bericht des Grosh. Gewerbeaufsichtsamts fiir das Jahr 1912, Karlsruhe, 1913.
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of stoneworkers to the Central Organ for Industrial Hygiene,® in
continuation of an earlier and even more extended discussion con-
tributed to Grotjahn and Kaup’s Handbook of Social Hygiene (Vol.
LI, pp. 512-530). Dr. Koelsch is one of the foremost authorities of
the present period on industrial diseases, with particular reference to
original investigations into the conditions under which industry is
carried on. In the discussion referred to the excessive mortality of
stoneworkers from pulmonary tuberculosis is emphasized, although
the statistical data are far from sufficient for entirely safe conelusions.
There are extended observations on the pathology of dust inhalation
and much new information, which seems not to have attracted the
attention it should have, probably because the paper does not appear
to have been translated in its entirety. It is pointed out, for illus-
tration, that in the administration division of Marktheidenfeld,
where special investigations were made, during the peried 1899 to
1908, 17.3 per cent of the total mortality was from tuberculosis,
while for particular stonecutting localities the rates per 1,000
exposed to risk were as high as 6.5, 6.2, 5.8, 4.4, 4.2, and 3.7, against
a general average of only 3.1. These results conform to the chserved
experience in the State of Vermont and sugeest that where the loeal
death rate from pulmonary tuberculosis in industrial districts exceeds
the observed average, it is a safe assumption that the cansative factors
for the excess are industrial rather than general. Dr. Koelsch draws
attention to another fact, also observed in the granite centers of
Vermont, that increasing (iifﬁ-'.':lﬂt}-' is experienced in securing appren-
tices for the stonecutting industry, largely as the result of tgn anm
excess of tuberculosis in the stoneworking trade. The method
adopted by Dr. Koelsch would have been more useful and conclusive
if the statistical data had been more representative of the indusiry,
both as regards the number of wage earners exposed to risk and the
jp_fariudiﬂ;ﬂt}-mle over which the observations extended. (See Appendix
, P 162).

RECENT BENDIGO (AUSTRALIA) INVESTIGATION.

There has recently béen published an extremely interesting and
practically useful report on an inquiry into the prevalence of tuber-
culosis at Bendigo by Dr. D. G. Robertson, of the Quarantine Service
of the Commenwealth of Australia. This publication is eertain to
become a elassic in occupational-disease Investigation, partly on
account of the method of inquiry developed and partly because of
the extraordinary results disclosed. It 13 an admirable and brief

resentation of a subject of enormous importance to the mining
mdusiry of Australia, the results of the investigation being sum-
marized as follows:

1. The necessity for some scheme of compensation for miners with advanced damage
to their lungs caused by their ocenpation.

2. Accommodation for early cases of tubereulosis.

3. Accommodation for advanced cases which are at present acting as centers of
infection.

4. Early action to insure complete cleansing and disinfection of premises now
occupied by advanced cases of tuberculosis.

5. Definite continuance of supervision of contacts who have reacted to the tuber-
culin test and shown indications of having been infected by tuberculosis.

Sm———— o —— - —

8 i her die Lansenerkranka der Eteinhaner, von Regierongs nnd Medizinal.rat Dr. Franz Koelsch,
in Zentralblatt flir Gewerbelivgiene, Vol. ILT, pp. 250-264, 275-270, Borlin, 1915.
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The report includes appendixes and cards used in the Bendigo
campaign, a report form, and a poster calling public attention to tﬁe
tuberculosis facts, particularly to miner’s phthisis or fibrosis. 1t is
only possible on this occasion to make mention of the extraordinary
increase in frequency of pulmonary diseases among the miners in
the Bendigo district from a rate as low as 78.42 in 1908 to a rate
as high as 163.79 in 1918. Deaths from pneumonia have likewise
shown a tendency to increase. The statistical investigation is
summarized as follows:

1. Tuberculosis, partienlarly pulmonary, has been markedly more prevalent in
Bendizo than elaew];ere in the State of Victoria.

2. The section of the population most greatly affected has been that of the adult
males. There has heen a (ngmm;ive tendency for the clinical manifestations of
tuberculosis to be exhibited amongst males as age advances, reaching a maximum
about the sixtieth vear. :

3. There has been an increased incidence of tuberculosis among females, com-
pared with the rest of Victoria. Females of all ages showed an increase of 25 per
cent, and those over 18 one of 18 per cent, during the last 14 vears over the rate of
the female population of Victoria as a whole.

4, The rate of tubercular disease other than pulmonary showed only a slight
increase compared with that of the State as a whole. :

5. The presence of miners in the community and their occupation has undoubtedly
been an important factor in the production of the high rate of disease in Bendigo.

6. There has been a steady diminution in the incidence of tuberculosis in Bendigo
{']u'.f"inghﬂile last 30 years, Bendigo gharing this fall in commeon with the State of Victoria
as a whole.

The general coneclusions of what will always rank as one of the
most lucid contributions to the problem of dust phthisis are as
follows:

1. Tt has been proved in the statistical portion of this report that the incidence of
tuberculosis has for many years been very much greater in Dendigo than elsewhere
in the State of Victoria.

2. One hundred and fiftv-one cases of tuberculosis were living in the Bendigo
district at the end of July, 1920,

3. No measures whatsoever are being taken by the local health authorities to
prevent advanced cases of consumption from spreading the disease. No hospital
accommodation for this type of case is available, and patients have therefore to
remain in their own homes. No supervision is exercised, and the health authorities
are even unaware whether the notitied cases are living or dead. residing in the resi-
dence stated on the notification or not. In other words, notification is practically a
waste of public money.

4, Medical practitioners are mostly reporting pulmonary tuberculosis when very
advanced; 86 per cent of the deaths during the last five years from this cause have been
notified within six months of death. Moreover, cases proved definitely tubercular
by the findings of tubercle bacilli in the sputum and dyving during the ?eriﬂ-d of the
investigation Ifm\-'e been signed up on the death certificates as “fibrosis of the lungs.”
These facts emphasize the necessity for better facilities being given the medical pro-
fession for more thorough examination of their patients. A laboratory for the investi-

tion of clinical material and the services of a competent radiographer at the Bendigo

lospital are abezolutely essential.

5, Strong presumptive evidenece of the infectious nature of tuberculosis has been
obtained through this investigation. Practically one-half of the cases investigated
gave definite history of exposure to infection. More siriking is the fact that 65 per
cent of the home contaets of advanced cases of pulmonary tuberculosis gave pogitive
Von Pirquets, as opposed to 21 per cent where no history of exposure to infeetion was
obtained. Seventy-eight children under the age of 15 gave definitely positive Von
_Plirqm.*-t reactions, and in only two of these was there no history of exposure to
infection.

6. Itis considered that the incidence of tubereculosis in the Bendigo district demands
immediate measures being taken to combat its spread, and if possible to eradicate it,
The measures considered most suitable are as follows:

(a) The erection and equipment of a sanatorium. Accommodation for at least 100

persons should be provided, This sanatorium should be divided into two sections,
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one for advanced and the other for early cases. To this sanatorium all advanced
cases should be encouraged to go. Where the home conditions of a patient are such
that infection to others is most probable, then the compulsory clauses of the health
act should be enforeed.

(b) The old supreme court building should be maintained as a clinic. Here all
consultations of tuberculosis patients may be made, a dispensary for the treatment of
home ‘psi.tieuts established, and the laboratory used for the investigation of clinical
material,

The staff required immediately would be one mediecal officer and one nurse. FPend-
ing the building of the sanatorium their time would be fully occupied in keeping the
patients and those giving positive Von Pirquet reactions, mentioned in this report,
under surveillance, whilst their medical treatment may also be undertaken. It
wonld also be advisable to subsidize the Bendigo Hospital, so that the services of a
competent radiographer might be obtained. Arrangements should be made for the
loca.{ health suthorities, or, failing them, the central authority, to advise the medical
officer of all notifications as soon as received.

7. Better financial assistance should be rendered to families where the breadwinners
are incapacitated through tuberculosis. In many cases it is diflicult to prevail upon
eufferers in the early stages to undergo sanatorium treatment, as it means their families
are practically left to starve. The invalid pension should continue in all cases where
the pensioner undergoes hospital treatment for tuberculosis.

8. A miners’ compensation act should at once be introduced. It is pitiful to note
the great distress prevailing at the present time throughout the Bendigo district b
reason of a large number of the wage earners being totally incapacitated solely tiu-uugﬁ
their océupation without any monetary compensation beyond the State grant of five
ghillings per week. The compensation afforded should extend to the widow in all
cases, Asemphasized previously, a large percentage of miners die from tubercunlosis,
and their children show evidence of infection, and therefore require careful attention,
which is impossible under the present financial circumstances of most of the families,

AMERICAN INDUSTRIAL DUST INVESTIGATIONS,

Winslow and Greenburg in an article on “‘Industrial tuberculosis
and the control of the factory dust problem,” in the Journal of
Industrial Hygiene for January, 1921 (pp. 333-343), and February,
1921 (pp. 378-395), summarize most of the available information on
tube-rcufﬂsis and dust control, emphasizing in a general way the
specific influence of particular dusts in relation to tuberculosis,
without, however, clearly differentiating the important conclusion
that the prevailing types of industrial ]ﬁmg disease are in all prob-
ability more of the nontuberculous than of the true tuberculous
variety. Thus, for illustration, the conclusion that “it is clear that
the dusts to which workers are exposed in metal mining, quarrying,
and grinding strongly predispose to tuberculosis and that the dusts
produced in coal mining and cement working do not,” fails to draw
attention to the fact that in the light of more recent investigations
it is safe to assume that the preyaiﬁnn- disense t:-,r}:nes are nontubercu-
lous, certainly so in their origins, rather than of the true bacillary
tuberculous variety of lung disease. The authors of this important
contribution, however, advance the solution of the problem materially
by their technical discussion of the factory-dust problem, including
a summary of the determination of the average cllust content of the
air in various types of industrial establishments, which should be
useful for practical purposes in further investigations into the nature
of the dust problem in the granite-cutting industry. The discussion
includes observations on the control of the dust hazard by the wearing
of respirators and helmets and on the importance of different analyti-
cal standards in the control of industrial dust hazards, concluding
with the statement that “a standard based on the number of one-

61928°—22—Rull. 203——9
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fourth standard unit (1-10 mierons) particles in the air should prove
even more valuable than one based on weight,” and that “so far as
the number of small dust partic:les is concerned, there is'no great
difference between well-equipped grinding and polishing shops. In
either case [the] studies [macﬂi indicate that the dust content of the
air can be kept generally under 300,000 one-fourth standard unit
particles per cubic foot and should not average over 200,000 such
particles.” It is said, however, that these standards are only tenta-
tive and that they are subject to revision “with the development of
a wider knowledge of the air conditions in representative workshops.”
The articles include a useful bibliography of recent contributions to
the dust problem.

SUGGESTIVE MEDICAL OBSERVATIONS.

In connection with the foregoing, attention should be directed to
a most important discussion on the relation of pulmonary tubercu-
losis to silicosis in Cobbett’s Treatise on the Causes of Tuberculosis
(Cambridge, 1917). This discussion from the mediecal point of view
is of the first importance, as it includes extended observations on the
nature of dangerous dusts, followed by remarks on the low degree of
infectiousness shown by that form of phthisis which is common
among persons whose work compels them to inhale the dust of hard
siliceous stones, This investigation by Cobbett is fully confirmed
by the new data for the granite industry of Vermont, which also
supports, among others, the conclusion ““ that there appears to be no
ground for thinking that home infection or family susceptibility has
played any considerable part in the causation of the disease.” Cobbett
quotes W’Keaﬂe}r to the effect that “many of the cases returned as
phthisis may have been nontuberculouns lithosis.” He takes exception
to the conclusion advanced by Collis “ that tubercule bacilli after
i;mwjng in lungs which have been modified by silica dust become
ess virulent.” In his opinion this seems very improbable, and he
advances a simple ex glana,iiun, believing that *‘ there is a scareity of
bacilli expectoration.” He also directs attention to the fact that
“tubercule bacilli would seem to be remarkably scaree in the sputum
of South African gold miners who suffer from phthisis.” e quotes
Arlidge to the effect that “in cases of potters’ consumption from
inhaled dust baeilli have been sought for in vain,” and therefore
concludes that it is indeed by no means certain that the phthisis
which is so frequently a disease among the classes of workmen which
we are now considering is always & manifestation of tuberculosis.
In its early stages, at least, it is probably not so.” The work con-
tains much additional evidence to this effect and clearly sustains the
conclusion arrived at on the basis of the Barre data—that the pre-
vailing type of industrial lung disease in granite-stone cutting is not,
in its initial stage at least, a bacillary form of pulmonary tuberculosis.

THE PROBLEM OF LUNG FIBROSIS.

It is precisely this confusion of terms which seems to justify the
broader wnw%uiut which underlies the present investigation—that
what we are here concerned with is not a true form of pulmonary
tubereculosis in the accepted sense, but rather a lung fibrosis, possibly
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in the majority of cases complicated by a terminal tuberculosis infee-
tron. Nobwitgstanding an extensive literature on the subject, this
aspect of industrial lung disease has not received the necﬂsam;f amount
of qualified consideration. In an interesting and practically useful
contribution on “Pulmonary fibrosis, tuberculous and nontubercu-
lous,” contributed to the London Lancet under date of June 1, 1918
ﬂ]. 765), Dr. G. T. Herbert, tuberculosis officer for Hackney and

ethnel Green, takes oecasion to say that “in all except the acute
cases of pulmonary tuberculosis a greater or less degree of fibrosis of
the lungs oceurs. So striking are the physieal signs of fibrotic tuber-
culosis In an adult of over 40 [years of age] who has extensive dis-
ease but few symptoms apart from cough and dyspneea, and so un-
common are cases of fibrosis due to other causes in this period, unless
aceompanied by bronchiectasis, that the idea of pulmonary fibrosis
has become inseparably linked with that of chronic pulmonary tuber-
culosis. The physical signs due to the fibrosis are subeonseiousl
regarded as due to the essential tuberculous lesions, with the result
that fibrosis found in children of school age is often diagnosed as
tuberculous without hesitation and without consideration of the
possibility of a cause other than tuberculosis.”” What is true of chil-
dren is even more true of adults with continuous exposure to minute

articles of inorganic dust. Certainly as early as 1894 Sir Andrew
glark and others, in a discussion ol fibroid diseases of the lung,
clearly differentiated three groups of pulmonary fibresis as follows:
1. Pure fibroid or fibroid phthisis, by which is understood a eondition
in which there are no tubercles; 2. Tuberculo-fibroid disease, a con-
dition which is primarily tubercular but subsequently runs a fibroid
‘course; 3. Fibrotubercular, a condition in which primarily fibroid.
disease has become tubercular.

From a careful and extended consideration of the mortality exper-
ience of granite cutters the conclusion would therefore seem justified
that the disease generally diagnosed as pulmonary tuberculosis is in
truth fibroid phtﬁais, as thus defined by Sir Andrew Clark, and is
considered free from tubercular infection, while in the majority of
cases the disease is probably fibrotubercular or an original fibrosis
complicated by subsequent and true tubercular infection. Dr. Her-
bert adds his own explanation—that “ the first group [fibroid phthi-
sis] is convinecingly proved to be a common disease, clinically and
pathologically, and would doubtless have been accepted and known
as such 1f a satisfactory name had been found for it. After rejen:-,tmg
the terms ‘fibroid degeneration,” ‘silicosis,” “chronic pneumenia,
“Interstitial pneumonia,’ ‘melancsis,” and ‘gray induration,” [Sir
Andrew Clar£ and his associates] chose fibroid phthisis,” to contrast
it with ‘pulmonary phthisis,” the name which they considered would
stand forever unchanged for what is now known as ‘pulmonary
tuberculosis.” ™

The writer is not aware that this viewpoint is generally accepted
on the part of medical practitioners with experience among granite
cutters, and there is nothing to indieate it on the part of the qfufmunt
State Medical Soeiety. Yet it must be self-evident that as regards
both diagnosis and treatment a precise differentiation of disease
types must be of the first importance, and the same conclusion applies
to methods of suecessful prevention and control.
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DIAGNOSTIC DIFFICULTIES.

As regards the diagnosis of early phthisis, it must be kept in mind
that there are generally four accepted conditions: 1. Cough and
expectoration; 2. Loss of weight; 3. Loss of appetite; 4. Rise in
temperature.

The view is now generally accepted that no phthisis can exist
without these symptoms in the ordinary way; but how far these
symptoms are cﬂaructeﬂst-ic of fibroid phthisis in its initial stage is
open to question. Dr. Herbert in the article referred to (p. 766)
remarks: ‘‘ Tuberculosis infection is almost ubiquitous, but resultant
tuberculosis disease of the alveolar tissue comparatively rare. Com-
monly in children, and probably frequently in adults, tuberculosis
disease has developed from an old tuberculous infection, and in
doing so has passed through four successive stages, namely: 1. That
of tuberculosis processes in the root glands, recognized by laboratory
tests; 2. That of changes in the wa%ls of the air passages, said to be
(but not proved to be) tuberculosis by radiologists; 3. That of early
tuberculosis invasion of the lung tissue, which may give rise to
signs recognizable on examinations; 4. That of more or less advanced
disease, with tubercular baecilli in the sputum.”

He points out in this connection that the stages indicated “ over-
lap to a certain extent and in any given case the changes may
be active or inactive.” DBut it must be self-evident a diagnostic
principle applicable to. pulmonary phthisis may be widely at vari-
ance in the earliest possible recognition of a case of fibroid phthisis.
(Juoting once more from Dr. Herbert, “the intermediate group of
fibro-tubercular disease is responsible for much of the confusion that
exists between the extreme types.” But unfortunately he did not
consider the much more important type, from the industrial view-

oint, of fibroid phthisis, which there are the strongest reasons for

elieving is much more often erroncously diagnosed as a tuberculo-
fibroid disease. If the present discussion fails, therefore, in con-
forming to the foregoing prineiples, it is because the prevailing lung
disease in the Barre granite-cutting distriets is a]lrrmst without
exception diagnosed as pulmonary phthisis, making it necessa
that for the present purpose the term “industrial lung disease”
should be given the preference.

THE PROBLEM OF DUST INFECTION.

The infectious character of true pulmonary tuberculosis justifies
measures of prevention and control essentially different from those
made in efforts to reduce the excessive incidence of fibroid phthisis.
The dictum of Sir Douglas Powell, “that if there were no dirty
surroundings and bad habits of life the infection of tuberculosis
would also cease to be operative” is still the accepted one. But in
fibroid phthisis it is not primarily a question of infection, but one of
lung mjury as the result of continuous and considerable dust inhala-
tion. The lung disease affecting granite cutters is not essentially
conditioned on filthy surroundings nor on air corganically contam-
mated, but on a dust-laden atmosphere resulting from industrial
rocesses, which may or may not admit of effective econtrol. Sir
Maleolm Morris has on numerous occasions emphasized the view
that “we must be on our guard against overstressing the factor of
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infection.” This conclusion certainly applies with particular force
to the lung diseases met with among granite workers. Investiga-
tions conclusively show that of the three factors generally considered
as predisposing to pulmonary tuberculosis—infection, heredity, and
environment—it is only the Iatter, and in a very restricted sense,
which applies to the mortality problem under review. Infection
robably occurs in the vast majority of cases in early infancy.
‘he later outbreak of the disease is attributable to diminished
resistance, and in industrial life perhaps there is no more potent
cause than lung injury, resulting from the inhalation of large quan-
tities of minute particles of inorganic dust.

INVESTIGATION OF MINERS' T!"'IRIITHISIS COMMISSION OF SOUTH
AFRICA.

It was the clear recognition of this viewpoint on the part of the
Miner’'s Phthisis Commission of the Union of South Afriea that made
possible the adoption of remedial measures which have been of direct
and far-reaching advantage to the industrial population. The report
of the commission. published in 1912, is one of the most notable
contributions to the knowledge of a question which iz of world-wide
importance, wherever dust-producing occupations are carried on.
It would not be feasible on this occasion to review extensively the
findings of this commission, but the inclusion of the following obser-
vations may add to the practical value of the present investigation.
Regarding a differentiation of miner’s phthisis, it is said that “ the
disease known as miner’s phthisis, or more correctly as silicosis, has
been shown to be a chronic fibrosis of the lung due to the inhalation
of fine angular dust suspended in the mine atmosphere.”

MINERS' PHTHISIS, OB SILICOSIS.

This is amplified by the further and particularly significant conclu-
sion that ‘‘medical evidence has not disclosed the existence of an
appreciable amount of tuberculosis disease amongst miners.” After
reviewing the more important investigations made in South Afriea,
Cornwall, and Australia, the ge:nemr conclusions are summarized
in the statement (p. 7) that—

First, it is apparent that the excessive incidence of lung disease amongst miners
engaged in a certain class of metalliferous miping is not a feature peculiar to the mines
in the Transvaal, and although the extent and character of that incidence may vary
in detail in different mining communities the broad fact is well established of the
prevalence of fibroid phthisis as a specific occupational disease amongst metalliferous
miners working in hard rock. : ol

Second, it is of the highest importance to note that these investigations ‘have every-
where led to the same conclusions as fo the pature and causation of the disease which
has come to be commonly known as miner’s phthisis, and the evidence they contain,
together with the very large local experience of miner's phthisis, has enabled us the
more readily to formulate a working definition of the disease we are asked to investi-
gate and to construct definite clinical standards for its identification and classification.

CONCLUSIONS OF PREVIOUS INVESTIGATIONS.

The miner's phthisis here referred to would seem to be for all
practical purposes identical with the type of industrial lung disease
commonly met with among granite cutters and generally erroneously
diagnosed as pulmonary tuberculosis. Before proceeding to the
pathology and symptoms of the disease as laid down by the Miners’
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Phthisis Commission the main conelusions of previous investigations
may be quoted as a matter of convenient reference. These are
stated as follows:

(T} That the excessive mortality amongst certain classes of metalliferous miners has
been due to lung diseases, and particularly to the disease known as miner's phthisis,
and that in regard to dissases other than those of the respiratory or?na the mortali
of metalliferons miners as a class compares quite favorably with that of the gen
male population.

(2 g?hat this mortality has greatly increased in each locality since the general
introduction of rock drills into mining practice and falls moat heavily upon rock-drill
miiners; gencral miners also suffer, but to a lesa extent.

{(3) That clinical and pathological evidence, supported by evidence relating to the
occupational conditions under which the disease arises, shows that the primaryv causa
of miner’s phthisis is the repeated inhalation over prolonged periods of the fine rock
dust generated in mining operations, that this cause Ipmducm resetive chanees in the
Iungs which are of the nature of a slow progressive fibroid change, and that upon this
condition tuberculosis infection becomes commonly eventually superimposed.

(4) That the objects to be aimed at in all measures to be taken to obviate the
incidence of the disease must he to prevent the generation and inhalation of rock
dust, to prevent the contamination of the mine air by the fumes of explosives and
by respiratory and other impurities, and to control the riek of the spread of tubercu-
Tous infection amongst miners. :

PATHOLOGY OF LUNG FIBROSIS.

The process of rock drilling here referred to is practically identical
with the use of pneumatic tools in stoneeutting, carving, ete. It is
practically certain, however, that the Iatter processes are even more
mjurious than the former. Broadly speaking, the duration of trade
life necessary to show the full effect of continuous and considerable
dust inhalation is probably the same, or, approximately, 20 vears.
Considering now and very briefly the pathology of miner’s phthisis,
as defined in the report of the South African commission, the facts
may be briefly summarized as follows:

It [the disease] is primarily a chronie fibrosis of the lung, a chrenie interstitial pneu-
monia, as.it is techmeally described.  The irritant properties of the fine dust particles
inhaled produce chronic catarrhal processes in the air cells and respiratory passages.
From these & certain proportion of the dust particles are taken up and pass into the
substance of the lung, where they preduce a chronie inflammation, which results in
the production of fibroid changes around each focua ef irritation. These changes
become in time distributed in varying degree throughont the whole ling substance
and in the fibrous framework of the lung and the plenra which invests it. Thesa
fibroid areas increase in extent and ultimately coalesce to form patches of eonsolida-
tion, obliterating in the process the true lung tissue and gradunally but inevitably
encroaching on the amount of normal huing substance available for respiration.
process at once induces and is extended by the occurrence of recirrent “colds,™
alight attacks of pleurisy, and localized catarrhal inflammations, and is aided, no
doubt, by exposure to sudden variation of temperature. The change is a diffuse
one affecting both lungs, but not always equally. It takes a eonsiderable time,
commonly a period of several years, to impair the working capacity of those affected.
It is not intrinsically an infective process, butis due to mechanical irritation, although
its progress may be and often is accelerated by inflammatory attacks due to bacterial
invasion. This is the primary condition found in all true cases of miner's phthisis—
all are primarily cases of gilicosis, which is the name given to the fibroid disease of
the lung caused by the inhalation of stone dust.

These observations elearly indicate the nentubereular nature of
fibroid phthisis, at least in its essential stage, when preventive meas-
ures are most likely to prove effective. It is emphasized in the sub-
sequent conclusions that the condition of simple fibrosis may exist
and progress for years, but that in the later stage of the disease
“ the lung so damaged is commonly invaded by the tubercle bacillus.
In at least a great majority of cases tuberculous infection becomes
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toward the end superimposed upon the preexisting silicosis and the
symptoms and course of the disease become to a greater or less extent
tered accordingly.”

DIFFERENTIATION OF DISEASE SYMPTOMS

The symptoms of fibrosis of the lungs are stated by the commission
to be sligﬁt shortness of breath and recurrent bronchial colds. The
eneral health is good, the working capacity is not interfered with.
man may remain in this stage for a long period.” There is nothin

said here of expectoration, of loss of weight or loss of appetite an
rise in temperature, clearly indicating that a precise diagnosis would
differentiate the initial conditions of fibroid phthisis very readily,
but it is certain these sympioms increase: “ Cough—often a morning
cough and perhaps accompanied by sickness, commonly with a little
expectoration—distinet shortness of breath on exertion, a more fre-
Hllﬂl‘lt liability to slight but obstinate bronchial attacks, and frequent
itting pleuritic pains are the symptoms which first attract serious
notice. These are the symptoms when the condition is established.
The general health may not be noticeably affected, there may be noloss
of flesh, but there is now a definite impairment of working efficiency.”

=

SILICOSIS AND TUBERCULOBSIS.

The report of the South African commission in this connection
points out that ‘;Eh ical examination of such a typical case of
defined silicosis will show certain definite signs. Of these the most
obvious isimpaired expansion of the chest and a characteristic rigidity,
especially of the upper portions on each side anteriorly.” This con-
dition has been deseribed as follows:

“The chest is remarkably motionless, the man seems deaf to the
rﬁquest to draw his breath”; and this is amplified by the statement
that—

The entry of air into the lungs is impaired—the breath sounds are diminished in
extent and volume and are commonly altered in character. Typically, one finds
a wavy, interrupted, lagring inspiration, the tiunlit}f of the sounds is often harsh,
and all types of bronchovesicular breathing may be found. True “*bronchial” breath-
ing is not common at this stage. There may be patches of impaired resonance to
percussion due to thickened pleura or small areas of consolidation; evidence of old
and recent local pleurisy is common, especially in the laieral regions of the chest;
bronchitic ‘‘rhonchi’”’ may be heard here and there; “‘crepitation’ is comparatively
rare. But the complete clinical picture is now unmistakable. In the stage of early
fibrosis one finds also, but to a lesser extent and degree, the cardinal signs of impaired
expansion of the chest, impaired air entry, and alteration in the character of the
breath sounds, with perhaps evidence of shight localized pleurisy.

It is not necessary to enlarge further upon the differential diagnosis
of fibroid phthisis and fibroid and pulmonary phthisis, but the
following quotation will conclude the clinical picture.

As the disease progresses to the advanced stage the cardinal symptom of shortness
of breath becomes more urgent and distressing, the cough more frequent, expecto-
ration may be more copious, but is still often slight. The patient becomes unable to
work—he loses flesh—his narrow, shrunken, rigid chest may scarcely expand at all
on breathing. The shoulders are hunched, the chest appears to be practically fixed

in the position of exireme expiration. The lips are bluish, the pulse rapid, the
expression anxious, the right side of the heart dilates under the strain.

To this admirable clinical deseription of an uncomplicated case

of fibroid phthisis is added thefollowing observation on a superimposed
tuberculosis: “Tuberculosis may supervene on this condition of
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fibrosis at any stage, but it is not common to find it in association
with early or even with moderately advanced cases. Tt is in the
great majority of cases a terminal phenomenon attacking the sufferer
from fibrosis when that condition is already advanced. When that
occurs the downward progress of the patient is usually very rapid.”

GENERAL CONCLUSIONS.

- The present investigation emphasizes the urgent need of a much
more comprehensive study of the predisposing factors responsible
for tuberculosis occurrence. Much of the literature on the subject
reflects hearsay or secondary evidence rather than original obser-
vations and extended personal experience. Many of the accepted
theories on tuberculosis are general principles deduced from experi-
ence entirely too limited for a broad generalization. This view is
clearly emphasized in such a work as The Shibboleths of Tubercu-
losis, by hr. Marcus Patterson, medical superintendent of the
Metropolitan Asylum Board and late medical superintendent of the
Brompton Sanatorium. Dr. Patterson makes 1t clear that upon
many of the most important questions regarding cautions and
treatment qualified medical opinion is as yet far from being in entire
agreement. He himself concludes that the increase in the tuber-
culosis death rate since 1914 is attributable not so much to war
causes as to better diagnosis, a conclusion wholly unacceptable to
those who have considered the question in its larger aspects, for if
better diagnosis increased the death rate during 1915 to 1918 a
lesser degree of accuracy in diagnosis must, in part at least, account
for the material decrease in the disease during 1919-1921. The
theory of questionable accuracy in diagnosis is always acceptable to
those who have not made a thorough inquiry into all the facts, par-
{;iculm*ly the stafistical intricacies of a highly ecomplex medical prob-
e,
CONTRADICTORY MEDICAL OPINIONS.

Medical men, unfortunately, often lack the requisite statistical
training and the time or the facilities for considering exhaustively
the underlying problem of collective disease experience. Trained as
they often are in minute laboratory research, they fail most con-
spicuously in being able to give due consideration to eccurrences
represented as mass phenomena, intelligible only by means of a quali-
fied statistical analysis. The charge of inaccuracy in diagnosis is
often made in connection with medical controversies to set aside over-
whelming statistical evidence based upon the only records available.
These records in each and every case represent the last word of the
attending physician as regards the true cause of death, and while
obviously errors must oceur and certainly do ocecur it is of the essence
of the statistical method that in the absence of a strong bias such
errors will tend to balance one another and will not impair materially
the general conclusions arrived at.

Death certificates rarely fail to disclose the general truth of a
given cause of death, however far they may fall short in matters of
detail or in absolute precision in bedside diagnosis. They may fail
correctly to state that the death was due to a tuberculous process
positively identified by the presence of the bacillus, but they will
rarely fail in disclosing the fact that the pathogenic process was one
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of destructive lung injury often due to causes largely within human
control. It may be pointed out in this connection that in the judg-
ment of qualified authorities a positive tubercle-bacilli test of the
sputum is not in itself evidence of active tuberculous disease,
while, conversely, a negative tubercle-bacilli test is not necessarily
evidence that the disease is not present. All that is definitel
known, in the words of Dr. Patterson, is that “ the presence of hu,tilﬂ
in the sputum will definitely prove infection but not activity.” The
proof of sueh infection will, however, be of the utmost value in a
doubtiul case of illness, where there are marked constitutional
symptoms and few physical signs. In the absence of an entire agree-
ment upon questions like the foregoing there must necessarily prevail
a wide diversity of opinion in death certification, but in the writer’s
judgment not suflicient to impair the value of such records for statis-
tical purposes. (See in this connection some very excellent observa-
tions on the etiology of tuberculosis, based upon an extended review
of Prof. Calmette’s recent work on “ Bacillary infection and tuber-
culosis in men and animals” in the Boston Medical Journal, Decem-
ber 11, 1920; also an important letter on the * Etiology of tubercu-
losis,” by Major Greenwood, in the Lancet, December 4, 1920-A.)

RESULTS OF SOUTH AFRICAN MEDICAL RESEARCH.

Accepting, as it is believed one must, the statistical evidence of a
material increase in industrial lung disease among granite workers
during the last 15 or 20 years, in contrast to a marked decline in the
mecidence of the disease among limestone and glass workers, there
remains a debatable question as to whether the disease reported as
pulmonary tuberculosis is not in the majority of cases a true form of

neumoconiosis, or industrial lung disease, without evidence of

acillary infection. The questions involved are not likely to be
solved -by animal experimentation, but will require the methods of
the strictly scientific inquiry adopted by the South African Institute
for Medical Research. ‘With particular reference to miner’s phthisis,
it may be pointed out in this connection that under the miner’s
phthisis act of South Africa, 1916, “every Huropean u]jwpiac-.uu_t for
employment underground in the mines of Witwater’s Rand is re-
quired to submit himself for medical examination at the bureau, the
object being to exclude from work underground any person who is
physically unfit for such work. In addition all miners employed
underground must be similarly examined at intervals of not more
than six months to ascertain whether or not they are suffering from
either tuberculosis or silicosis or both.”” The examination conducted
at the burean is a very thorough one and embraces both clinical and
X-ray investigations.” Such research is obviously called for in the
case of the granite workers of the Barre district, subject as they are
to one of the very highest death rates from pulmonary tuberculosis
on record for any industry or any section of the world. If the pres-
ent investigation could have been conducted along the lines adopted
by the South African Institute for Medical Research and the Miners’
Phthisis Medical Bureau of South Africa, much additional evidence
would have been available further to confirm the lamentable con-
clusions reached. As an illustration of the extraordinary thorough-
ness of the work of the Miners’ Phthisis Medical Bureau of South
Africa, it may be said that the office has a complete medical and
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radiographic record of 35,816 miners and that since the inauguration
of the bureau in August, 1916, up to the 31st of December, 1919,
upwards of 11,500 examinations have been carried on. Largely as
the result of the work of the Miners’ Phthisis Medical Bureau the
incidence of silicosis among South African miners has decreased.
Even among native laborers, notwithstanding the continued preva-
lence of influenza, the death rate declined from 12.8 per 1,000 in 1910
to 2.6 per 1,000 in 1919. Is it too much to expect that workers in
the stone industry of the United States should receive the same qual-
ified medical consideration that is extended to native mine laborers
on the Rand ?

SOUTH AFRICAN SILICOSIS STATISTICS.

The disastrous experience of the last 15 years, involving the loss of
countless useful lives, is suggestive of the conclusion that if silicosis,
or pneumoconiosis, or whatever term may be acceptable, were recog-
nized as an industrial disease, entitling the person injured to adequate
Eecunim'y compensation, a material reduction in the death rate would

e only a (}uestiun of time. This conelusion would involve the larger
question of adequate medieal supervision and control of persons em-
loyed in connection with gramte-stone cutting lpmcesses, more or
ess in conformity to the methods adopted and found favorable in
South Africa. ﬁlﬂm may be included here a statement from the
annual report of Dr. W. Watkins-Pitehford, chairman of the Miners’
Phihisis Medical Bureau for the year 1919, who reports over 32,000
statutory clinical examinations and investigations: “The prevalence
of pulmonary tuberculosis (pureor complicated by silicosis), as revealed
at the periodical examinations of 15,000 miners of European descent,
was at the rate of 1.14 per 1,000, as compared with 1.27 and 0.91 for
the two preceding years, respectively. The prevalence of silicosis,
either in a pure form or complicated by tuberculosis, was 5.53 per
1,000, as compared with 5.56 and 5.60 for the two preceding years.
As ascertained at the periodical examinations, the attack rate of
tuberculosis not complicated by silicosis was 0.255 per 1,000, as
compared with 0.259 for the preceding year.” In only one case
was pulmonary tuberculosis detected at the periodical examination
of a person who had passed the initial examination of the bureau.
The reports contain much additional information of the utmost
practical value, but it is possible to give only the concluding obser-
vation—that “ tubereulosis affecting the silicotic miner is relatively
noncommunicable to a healthy person,” a coneclusion apparently in
full conformity to the facts found in investigations made mto
family history of granite cutters dying from industrial lung dis-
ease In Barre, Vt. (See the Lancet, January 1, 1921.)

BRITISH SILICOSIS ACT.

A similar act, or rather an amplification of the workmen’s compensa-
tion act of 1906, was adopted by Great Britain in 1918. No results
under this act are as yet available, but the measure clearly fore-
shadows a development of a new governmental policy in dealing
rationally, effectively, and equitably with the occurrence of indus-
trial disease directly traceable to continued and considerable dust ex-
posure. Thescheme puttinginto effect thesilicosis act of 1918 requires
that “every workman shall be examined at prescribed intervals, and
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these examinations are tobemade at the works unless the medical officer
otherwise decides. Any workman who at the commencement of the
scheme has been employed in the industry for more than 20 yearsis ex=
emptfrom these examinations, but neweomers must be examined within
three months of their commencing work, and if the medical officer
finds any workman to be suffering from silicosis or silicosis secom-
Esmimi by tuberculosis to such a degree as to make it dangerous for

im to eontinue to work in the industry, he shall suspend the workman
from further employment.” Whether this regulation is sufficient for
- the purpose only experience ean demonstrate. It is highly sugges-
tive, however, that in 1919 there should have been issued the * re-
fractories industries scheme,” which eoncerns the industrial manip-
ulation of material containing not less than 80 per cent of silica,
chiefly a.pglaimh}e to fire-brick manufacture and the ¢uarrying and
dressing of hard stone, as well as to certain processes in potteries.
All workmen employed in such processes are to be examined once a
year and on certain additional occasions by a mediecal officer ap-
pointed by the secretary of state. It is of interest in this connec-
tion to quote from the Lancet of May 24, 1919, that it is to be
noted “that the view that silicosis of itself can cause death is ac-
cepled” and “failing a positive sputum test the differentiation of
fatal silicosis from silico-tuberculosis must be diffieult save by a
. speedy post-mortem examination and animal inoeulation.” The
Lancet, however, concludes that the various provisions for compen-
sation seem fair and that there is evidence (:-fp a sympathetic consid-
eration of the workmen’slot. The scheme of the workmen’s eompen-
sationsilicosisactof 1918 was published as Statutory Rules and Orders,
1919, No. 12, underdateof January 6. Thescobservationsemphasize the
direction along which lies the practical sclution of the pm[:iem of an
excessive incidence of pulmonary tuberculosis or industrial lung
disease among granite workers. The conclusions, however, apply
to a much wider range of occupations in which the exposure to sili-
cosis dust is the direct causative factor of an excessive death rate at
the period of life when continued duration is of the utmost economie
importance to the person concerned, the industry, and the State.

RECENT SILICOSIS INVESTIGATIONS,

Considerable progress has been made with technical investigations,
which, however, with regard to American experience, can not be con-
sidered final until the results of the investigation by the Bureau of
Mines are available. One of the most recent contributions on pul-
monary silicosis is an extended discussion by Dr, E. L. Middleton,
medical officer to the Welsh National Memorial (Tuberculosis) Associ-
ation, contributed to the Journal of Industrial Hygiene for March,
1921 (pp. 433-448). This admirable discussion includes a consider-
ation of the following industries: (1) Manufacture of siliea bricks and
silica flour milling; (2) seythe-stone making; (3) lead mining; (4)
quarrying, and (5) stone dressing. A pumber of actual cases in each
of these mdustries are described, including 11 stone dressers, typical
of the class of people considered in the present in%uir_?'. Under the
subtitle “Pathogenesis” the writer presents his observations on air
pollution by dust, on the essential fineness of dangerous silica dust,
and on the specific qualities of silica as a disease producer. These
observations can nob;ba conveniently reduced to the form of a broad
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eneralization, but with reference to the fineness of dangerous silica

usts it is pointed out that “ the size of the silica particles is a con-
sideration of the utmost importance in the causation and prevention
of silicosis,” for, he remarks, it follows that “ the naked-eye appear-
ance of the atmosphere of a workplace is no criterion of its safety,
for the most dangerous particles are invisible under good conditions,
and even much coarser contamination of air would be unrecognizable
in the deficient light of mines, kilns, and sheds.” He concludes in
this connection that “the dust which causes the lung changes in
silicosis is, then, the very fine silica particles of less than 12 microns
and averaging little more than 1 micron in size.” This statement is
amplified by the additional observation that “recent researches and
the observations of numerous investigators indicate that the purity
of the silica dust must be recognized as a {actor of prime importance
in the causation of silicosis.” Ile deplores the IEu:k of mortality
statistics of silicosis, in conneetion with which it may be said that
deaths from fibroid or miner’s phthisis are rarely returned as such, but
are generally reported under the designation of pulmonary tubereu-
losis. That the speeific reporting of such cases would not be diffi-
cult is emphasized by the official reports of the registrar general of
Queensland, who for some years past has returned deaths from
miner’s phthisis among nontuberculous respiratory diseases. The
Jueensland returns indicate an increasing mortality from this affec-
tion, from a minimum of 19 deaths in 1911 to 46 deaths in 1918.!
The classification in the international list of miner’s phthisis under
97-A, in class 4, or diseases of the respiratory system, precisely em-
Fha&:izeﬂ the practical importance of tllua conclusion that the aﬁeged
orm of tuberculosis met with among granite-stone workers is, in the
majority of cases, a nontuberculous type of fibroid Jung disease.

In considering the pathology of pulmonary silicosis Dr. Middleton
points out that *“the weight of the lung is always increased when sili-
cosis is present,”’ and that “increase in weight may amount to twice
the normal weight in advanced silicosis, when complications such as
edema and pneumonia are included.”

This statement is amplified by an observation derived from the
study by the South African Institute for Medical Research, accord-
ing to which ““ (1) the total weight of silica in the diseased lungs was
much higher (from 2.8 to 9.6 grams) than in the normal lung (0.55

ram), and (2) the proportion of silica in the ash of the diseased
ungs was much greater (from 29 to 48 per cent) than in the normal
lung (14.7 per cent).”

In a brief diseussion of the symptoms of pulmonary silicosis atten-
tion is directed to the length of time intervening between onset and
serious disease manifestations. This period was found to have been
an average of 14.26 years, and although a relatively small number of
cases were under observation the duration of trade-life exposure was
found to be longest in the case of stone masons (equivalent to stone
cutters) or 22.3 years. This conforms almost exactly to the American
experience, which places the duration at about 21 years. The obser-
vations on symptoms include important remarks on dyspnea, cough
influenza and colds, hemoptysis, and other symptoms, a detailed

discussion of which does not seem to fall within the province of this
inguiry.

i Vital Statistics of Quesnsland, 1919 (No. 60), Brisbane, 1921,
L
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PHYSICAL SIGNS OF SILICOSIS.

As regards physical signs, it is, however, of importance to point
out that “silicosis is a disease only according to the degree in which
it departs from the aceepted normal of adult life,” for, it is said, * the
danger and difficulty, of course, lie in the time which it takes for the
inhaled dust to produce the pathological changes in the lung to which
the physical signs and symptoms are due.” The urgency of early
diagnosis is emphasized in the statement that “routine examinations
in dusty industries are, therefore, greatly to be desired. The physical
signs, however slight, at each examination should be charted and
variations in later findings carefully noted and their value assessed.”
The commonest early pﬁysi{:al sign of pulmonary silicosis is found
in the right mammary region, or above the fourth rib, where the
breath sounds may be of a harsh character and rather puerile in
quality. Radiography is referred to as a valuable addition to the
ordinary means of diagnosing silicosis, giving useful help in detecting
the presence of tuberculous foci and other complications. The im-
portance of radiography as an auxiliary aid in determining the true
extent of lung damage as the result of eontinuous dust inhalation
is freely recognized by all who have given the subject qualified

consideration.
DESCRIPTIVE CASES.

The investigation by Dr. Middleton includes an extremely valuable
account of descriptive cases suggestive of a similar portrayal of the
clinical material available for this country. In the ageregate, 57
cases were subjected to specialized consideration, with results as
shown in Table 80.

TAnLE 80.—CASES OF TUBERCULOSIS F%}gﬁﬁi’lﬁﬁ EMPLOYMENT IN DUSTY OCCUPA-
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QUAFTYINAN. . ... vuuue .. 2 5 4 5 6| 202) 6| 442 Z. 08 2 5
Lead miners. .....oo.... 3 g1 14 13 ‘ 4 5(4) | 12 | 4558 1,53 375
BLonemasons, .o..... ... 1 8 | 91 10 4| 4 | 0| 461G |*11. 33 6. 25
Pokad el o by 16 b | C i I 21| 19 | 35| 455 [819.45 4.0
L | ol TR AR e
1 Weeks,

i Numbers in parentheses are additional cases with doubtiul family histories,
¥ Months.
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This table, aside from its intrinsie value, is suggestive of the clinical
classification most likely to prove useful for practical medical and
preventive purposes. It is shown that for all occupations the avera
age at death was 45.5 years, the average duration of invalidity
19.45 months, and the average duration of symptoms 4.0 years.

On the supremely important question of prognosis it is said that—
With a fibrosis sufficiently extensive to affect more than a minimum amount of air
tissue a progressive course of symptoms is to be leoked for. The amount of involve-
ment necessary before definite dizease can be eonsidered permanent a T8 10 vary
with the individual. ®* * * Aecording to the exposure, on the one , and the
efficiency of the natural defensive mechanism, on the other, the lungs become
by the aceumulation of dustand the resulting fibrosis. The term “‘silicosis’’ thereiore

*

is relative and implies that the sufferer has exceeded the limits of average balance
between inhalation and elimination, with the result that a deleterious sccumulation
has aeerued to his dizadvantage.

Following some very interesting general observations (which,
however, can not here be included), it is-said:

From the onset of symptoms until death the period of time which can be called ithe
illness varies widely. The reservation regarding the actual onset and the admitted
onset must be kept in mind, as the latter only is available to the clinician. Longest
in the stonemason series, the average duration of symptoms in 6 fatal cases amon
these workers was six and one-fourth vears, in 12 lead miners three and three-fou
vears, in 8 silica workers three and three-fourth vears, in 4 scythestone makers three
and one-half years, in 5 quarrymen two and one-half years.

PRIMARY IMPORTANCE OF SILICOSIS.

Considering the oceurrence of silicosis with tuberculosis, it is sad:

The mest important variation in the course of the disease is the cceurrence of tuber-
culogiz, While there is evidence that tuberculosia may coexist with silicosis without
producing any apparent alieration in the course of the disease, in the majority of in-
stances the development of tubereulosis is along a different line and produces definite
evidences of its presence. In the earliest eases of silicosis, and especially in young
subjects, the disease when first seen may be indistinguishable from ordinary tuber-
eulous phthisis. The superadded disease has produced symptoms before the ante-
cedent gilicosis has developed sufficiently te demand medical attention- hence it is
missed. .

DANGER OF ERRONEOUS CONCLUSIONS.

The foregoing observations are of extraordinary praectical impor-
tance in view of the prevailing nonrecognition of the distinction
pointed out in the large majority of cases now diagnosed as pulmon
tuberculosis. Attention is drawn to the influence of each of the two
conditions on the other, which, when existing together, may give
some information, “for, as has been mentioned before, the silicotic
process is hastened in the presence of tuberculosis, and the changes
due to it are unevenly distributed throughout the lung or lobe.
Hence an exeess of activity in the course of silicosis, with a develop-
ment toward a tubereulous type, gives an indieation which is obvious
enough. More and more such a case approaches the ordinary tuber-
culous disease as it advances, with the wasting, lassitude, pyrexia,
night sweats, and increase of cough and expectoration found in the
comnmon uleerative chronie tuberculosis.”

These observations explain the perfectly natural assumption that
in a large majority of cases the type of disease dealt with m its final
stages is a true form of tuberculesis, without an appreciation of the
fact that in all probability the disease in its initial stages. when
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preventive measures would be most effective, is a case of non-
tuberculous respiratory disease. Dr. Middleton reemphasizes this
conclusion as follows:

The oceurrence of tuberculosis has the efiect of carrying the disease to a fatal issue
more rapidly than when this cemplication is absent. In 15 cases in which tubercle
bacilli were found in the sputum the average duration from the onset of admitted
symptoms was 3.17 years; in 20 cases in which tubercle bacilli were not found the
average duration was 4.62 years. The difference as stated is less than it should be,
a3 several cases of shortest duration in the latter group were certainly tuberculous,
though no opportunity was obtained for sputum examination.

In concluding the foregwing observations om the symptoms and
physical signs of pulmonary silicosis, Dr. Middleton takes oceasion
to say:

It might, of course, be argued that eases of pulmonary tuberculosis occurring in
young persons exposed to silica dust are ordinary cases of that disease without reference
to the industrial environment, and in some cases this may be so. It has been pointed
out, however, by many cbservers that the inhalation of silica dust predisposes to the
development of tuberculosis, and it must be admitted that this baneful influence
may have been at work in precipitating the onset of pulmonary tuberculosis, although
no characteristic symptoms of silicosis been observed.

RESTATEMENT OF SILICOSIS CONCLUSIONS.

The results of this investigation by Pr. Middleton, which may be

considered epoch making in its practical bearing upon the larger

roblem of prevention and contrl}g, are summarized in the following
al conclusions: :

1. Eilicosis is caused by the inhalation of minute particles of dust of hizgh silica
content.

2. The finest particles are most directly injurious, as they reach the Iymphatic
channels of the Iung, producing ]JTW\-‘E fibrogis; the dust is most dangerous at the
first moment of generation, before dampening or agglutination has occurred.

3. The disease produced can be diagnosed from physical signs—in some cases
before the patient has become aware of definite symptoms.

4. Silicosis {)rediﬂpﬁﬁes to tuberculosis of the lung, as a result of the changes pro-
duced in the lung. It may, however, exist and prove fatal without any definite
evidence of a superadded tuberculous infeciion.

5. The only means of combating the disease is by prophylaxsis —in preventing
the generation of dust at its source, in obviating its inhalation by the use of masks,
and in excluding any affected persons when the condition becomes recognizable.

fi. The prophylactic measures should be carried out in all industries where the
inhalation of dust of high silica content iz a contingent danger.
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APPENDIX A.—INQUIRY BLANK USED IN THIS INVESTIGATION.

STONE INDUSTRY.

Persoxarn RECORD.

Ly e | e e e S T T R e L e o b
Present address. . .. ...ciuovcnomceesasssaosonososessssstanassannsnanansamanaasoian
e - [T A B o S e O
Married, single, widowed or divorced. .. ... ... il
Country or Stateof birth. . .. icie i e
Helght. . .ok seraeee s Welohit s oot 2 R GRS LR S -

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

Timein each occuPation . ... ... .. ..ciiiisecercoccsassasrsannesaessssasroasnans
Exact occupation now followed .. ..o s iare e Eas
Length of employmentin present occupation: Yrs.............. 17 RN
Additional occupations now followed . ... i e
Vacation time last year: Weeks...... Days......
Involuntary idlenees last year: Weeka. ;... Dayp. -
Absence from work on account of sickness last year: Weeks...... Days......

PRESENT WORKING CONDITIONS,

Tholg used: Hand. . oo . ...ovssmesmsnmmnisnon FPOGDIATETE » 5 i St ok vk e fater S S
Type of pneumatic tool used . . ..o
Cuitting proceas: Dry..........ccciieiann... 7 R e T e e e N B
Provisions for removal of dust . . ...t
Provisions against inhalation of dust. . ... ... ciiimiiiiii s
Are respirators Used? . ... .o e
YVentilation: Good. ... c-.ceacanan T 3L L e e I T
Method followed In ClEATINE T . - - cccenecmmmaornsessnmosotsnmtssissobssactis it

Hove HyciENE.

OUTSIDE SANITARY CONDITIONS,

Good. .... R e RRE S S e S 1117 [CIRE SR TR £ 5 s
INSIDE SANITARY CONDITIONS,

Light and air: Good...... ot Sintln 8 11 i e e o Bad. .......
Cleanlinesa: Good......coeccuon-a- 1 e S e s ol ey e imas g ;
ROOM ACCOMMODATION,

Total miumber of ToomB: . . ..o o S Persons in housshold. .. ... ..ccoccvann- A

Average number of persons per room
138

----------------------------------------------
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TUBERCULOSIS IN FAMILY.

= szt T

it

! At present disensed.
elalan toeatol- i} | | Suspected. | Foriertys
Active, | Arrcsied.
------------------------ IFFIII'!'!'FI " amrr e e B T R
.................................................................... e eermnnnennans A
LT e R e e S A i Sl el S e e S S SR S P e o L SR e - o
APPENDIX B.—MEDICAL BLANK RECOMMENDED.

Physical and X-ray examinations M eoFPIANE. 15 i R i N
|1 Sl gl e ity LICRRIANE €3 Euan e sow e bnamm ek rald S e
STONE INDUSTRY.

PERSONAL DATA.

RN e e i o e R R S S e R el e

Aeain T T e ettt S s e s R R st e B T A e e o
3 ﬂ;ge _______________________________________________________________________
po ke e TE T e e ) PR e e e e P S i e
5 Birthplace of workman’s MotRer. i cioes ss csnssina i sdmass saaanssaseassaannn

TRADE LIFE,
6 Firm, or placeof work.........cccvviuncnnn. L e i T Ny (s S
TRRREETLE O BT WORIOHL - oo o o e T o o e i e S S S e
I o R N s =10 = = - 2 e R K = 6 R T . 8 M A
| L
R T T T e L A SR R e PR e e e SR SR S T
DUST EXPOSURE,
11 rmenaf poennakie foolEmaed oo il i e s b s b e
T T e el e S R Sl i R SR L
13 What particular operation is most dust producing?. .. . ... ..o
14 Is general dust exposure apparently harmful?......ccovinnnnnnnniiiiiii.n,
FHYSICAL DATA.

PR ETES A g g e g e R e S S G SR
16 Weight (ordinary clothing). .........ooiimniiioiiiiniiiiiiiii i
17 Chest—Full inspiration.................. Full expiration. - oo ciiocviivivuins
18 Any evidence of chest deformity?. - . . . .c.cocnionccooimsnerssmmssnnsssnnssnncans
1t | Respiration............... Temperature...............
20 Muscular development—Very strong........ Normal........ Very poor........

Ei Loss of weight— Yes_ . ... R R RS R R e
22 J.oms of strength—Ye8. . .. .cocvevveecnnsnanannas . T S SR S
23 Is workman a habitual nose breather?. ...ocuvecninnneicionnninainiiiaiaaaaa..

61928°—22—Bull. 293——10
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CLINICAL DATA.

b e T b e T T e e e A

{ -Ta L[ v () ¢ RO Sy s B e e T, S S e e

T 0 R 5 e s R R e R M R
25 Night sweats— B riator e i e bt A | O o e i
26 Cough b 1 W SRR U e " (ol A o [ TR St W e
27 Pain in chest— o e e R Ly [ AP R e e o e
28 Bhortnessof breath—Yea. ... ... ciiiiain. s |y e e e e e .
20 Expectorations—-  Ye#. ... -0t .ooooiionn. B e T LS
30 X-ray examination—Positive.......... Donbtfal..i...on4 Negative.........
81 Preliminary climical dispmosis. © . i iiiiei il it et A snen

BIAGROSIE,

32 Indicated present capacity for work—Good. ....... Fair........ B
33 Diagnosis of silicosis—Positive. ........ Doubtful......... Negative. . ..... :
34 Diagnosis of tuberculosis—Positive. ....... Doubtiul.......: Negative.......

APPENDIX C.—INCIDENCE OF PULMONARY TUBERCULOSIS IN TRADES
WITH EXPOSURE TO MINERAL DUST.

The following summary has been derived from a large variety of official sources and
is intended to facilitate the technical study of the dust aspects of the problem of
respiratory diseases in trades with exposure to inorganic dust. The analysis includes
(2) the occupation; (b) the composition of the dust; (¢) the death rate from pulmonary
tubereulosis per 100,000 exposed to risk; (d) the locality or country; and (e) the source
of information.

The arrangement of the occupations is as nearly as possible according to the nature
of the dust exposure, beginning with knappers and ganister workers and miners,
continuing with sandstone workers and granite cutters, stonecutters generally, includ-
ing marble workers, and coneluding with slate and limestone workers and miscella-
neous (but chiefly mining) employments.

! Prepared by Sylvester Schattschneider.
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APPENDIX D. -MINERALOGY OF THE DUST PROBLEDM.

To facilitate the technical comsideration of some of the questione discussed, the
following observations on the primary mineral compesition of the “‘dark Bame'
granite may prove useful. Reference may be made to Bulletin 132, on:Silicecus Dust
in Relation to Pulmonary Disease, published by the Bureau of Minesin 1917. Other
important works which have been consulted are a Treatise on: Rocks:and Rock Min-
erals, by Pirsson, New York, 1910; Chamberlin and Salisbury’s Geelogy, Vel. I, New
York, 1909 (Chap. VII) and An Introduction te-Geology, by Wm. B. Scott, New York,.
1909 {Chap. A and Chap: X).

The following tabular analvsis shows the specific characteristics of the feldspar
(65.5 per cent), quariz (26.6 per cent), and mica (7.9 percent) in the granite quarried:
in the Barre district, Vi.:

TapLk 1.—SPECIFIC CHARACTERISTICS OF THE STONE QUARRIED AND'MANIPULATED:
IN THE BARWE DISTRICT, VT.

Mineralelement. | 28" mongeity. Fsibility. Solubility:
Faldspar: : 5 ;

Orthoclaze (a potassi- | 6=6, 5 | Brittle....] A finesplinter fnses before | Mot acted upon by ordinary
um-aluminum  sili- the blowpipe with Jdifi- acids to an appreciable de-
Cﬂ.ll}%. culty. groe.

Oligoelase (a sodinm- =7 | Brittle. .. | Fuses at &5 to a clear or | Mot materially acted upomn
c?ﬂﬂnn]wa nminum glasslike enamel. by acids.

g te).
Quartz (silica). ..c...oouen. T | Brittle: to | Infusible before the blow- | Inseluble in all aeids except
o | tongh. pipe. hydroflourdc:
icas | : ;

Biotiie (a potassium- | 2.5-3 | Tough.....| Whitens befare the blow- Cm&!etﬂly decomposed hyr
aluminam-magnesi- pipe and fuses on the |  Lolling sulphurie acid.
im-iron silicate). &a& when in thin

| ELE.

Muscovite (a potazsi- | 2=2.5 | Tough.....| Whitens: befora the blow- | Tonsslublein acids.
11 -] i n mh% pipe and: fuses on thin
eato). | ges to yellowigh glass.

|

- e e e

The technical terms used are explained as follows:

Hardness.—By the ““hardness” of a mineral is' understood the resistance which it
offers to abrasion. The degree of hardness is determined by observing the ease or
diflieulty with which one mineral is scratched by another or by a file or knife.-

In minerals there are all grades of hardness, from that of a substance impressible
by the finger nail to that of audiamond. To give precision to the use of this character,
the following scale of hardness; introduced by Mohs, has been generally adopted:
1, Tale; 2, gypsum; 3, calcite; 4, fluorite; 5, apatite; 6, feldspar {orthoclase); 7, quartz;
B, topaz; 9, sapphire; 10, disnond..

The point of a pocketknife hlade is ordinarily teripered to a hardness of a little over
5, and common window glassis of a hardness of about 5.5.

Fugilnlity, —All grades of fusibility exist among minerals, from those which fuse in
large fragments in the flame of the candle (stibnite) to those which fuse only on the
thinnest edges in the hottest blowpipe flame: (bronzite), and still again there are &
considerable number which are entirely infusible (e. g., eorundum).

The following scale of fusibility, propesed by von Kobell, is commonly in use:
1, Stibnite; 2, natrolite; 3, almandine garnet; 4, actinolite; 5, orthoclase; 6, bronzite.

A few additional references are the following: The Granites of Vermont, by T.
Nelson Dale, U, 8. Geological Survey, Bul. 404, Washington, 1909; Common Min-
erals and Rocks, by R, D, George, Colorado Geological Survey, Bul. 12, 1917; A Text-
book of Mineralogy, by Edward Salisbury Dana, 17th ed., 1893; A System: of Mineral-
ogy, by James Dwight Dana, 15th ed., 1877; The Nonmetallic: Minerals, by Georga
P. Merrill, 2d ed., 1910; Manual of Mineralogy and! Petrography, by James D, Dana,
Tth ed., 1889,
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APPENDIX E.—ANALYSIS OF GRANITE-STONE DUST. (BARRE, VER-
MONT, AND ABERDEEN, SCOTLAND.)

The Chemical Division of the Pitisburgh Experiment Station of the Bureau of
Mines has completed a preliminary report on the rock-dust investization undertaken
at Barre, Vt. The repert is by Dr. Herbert Insley of the Bureau of Mines, amplified
by a paper on comparative tests of air dustiness by S. H. Katz and L. J. Trostel of the
technical staff of the Pittsburzch Experiment Station, which has been printed in the
Journal of the American Society of Heating and Ventilating Engineers, July, 1921.
The analysis of the rock dust obtained at Barre was found to disclose the presence of
only biotite, feldspar, and quartz in quantities sufficiently large to, justiily considera-
tion as possible direct or eontributory causes of dust phthisis. Following are extracta
from Dr. Insley's report, of which a manuscript copy has been kindly placed at the
disposal of the author by Mr, A, C. Fieldner, supervising chemist of the Pitisburgh
Station:

Thin sections of Barre granite for petrographic study were made from chips collected
in the coarse material from the vacuum ventilation system at one of the plants. These
r.-hi{m are probably fairly representative of the “{iﬂl‘k " Barre granite, the type of
rock on which the three planis were working exclusively at the time of the investi-

tlons,

The essential constituents of the *‘ dark " Barre granite are potash feldspar (orthoclase
and microcline), c}ua.rl::r,, biotite, and limesoda feldspar (oligoclase-albite to oligoclase).
Accessory minerals, magnetite, titanite, allanite, etc., are not common.

The orthoclase is more or less altered and sericitized and in places alteration has
gone on to such an extent that very little of the primary orthoclase remains. Micro-
cline, on the other hand, is usually fresh and unaltered. Quartz grains show the
effects of strain by the marked undulatory extinction and the pronounced cracks
present. Secondary quartz is present as a cavity filling. Biotite waa evidently
one of the first minerals to erystallize from the molten magma, for it is found inclosed
in both quartz and feldspar. “The biotite is usually fresh, although sometimes slightly
altered to chlorite.

In order to determine the relative amonnts of the essential minerals present in the
granite, two methods were tried. The Resiwal method on a thin section of the granite
was first tried, using a low magnification (about 30 diameters). An average of 10
fields was taken, but the difference between individual analyses was so great, the
greatest difference being about 39 per cent, that the method was dizcarded as heing
too inaccurate.

For the second method, a large number of the chips of the same material from which
thin sections were made were crushed to through a 200-mesh sereen. The
crushed and screened material was thoroughly mixed, a small poriion was placed
on a microscope slide and immersed in a liquid of known index of refraction. The
mieroscope was used with a photomicrographie camera, a plain glass plate to which
tracing paper was attached being substituted for the ground glass plate. The lens
system and camera length used gave a magnification of about 300 diameters. The
image of the grains on the thin paper were traced and then cut out. The pieces of
paper Tepresenting grains having an index of refraction higher than the liquid In which
they were immersed were weighed separately from those having an index lower than
the liquid and the relative percentage of the two calculated. The index of refraction
of the liguid was 1.555. Another slide was prepared in which the grains were im-
mersed in a liquid of index 1.545, and the same procedure of tracing and weighing was
repeated. By observing the Becke line at the borders of the grains when 1mmersed
in the liquid with an index of 1.555, biotite could be distinguished from quartz and
feldspar.. When immersed in the liquid with index of 1.545, biotite and quartz
could be distinguished from feldspar. Five analyses were made with each liquid,
and the average of each set calculated. The results gave the volume percentages of
biotite, quartz, and feldspar (orthoclase, microcline, and pla:;:mr:lamk_ There was no
attempt made to determine the relative quantities of the different inds of feldspar

t, but in all the analyses of the chips, as well as of the dust samples, the per-
centage of plagioclase was very much less than the percentage of orthoclase and micro-
cline. The volume percentages obtained were recalculated to weight percentages by
multiplying by the specific gravities of the minerals. The specific gravity of biotite
was taken as 3, that of quartz as 2.65, and that of feldspar as 2.57. ln no case
were two analyses found which differed by more than 10 per cent.
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The report by Dr. Insley continues as follows:

Seven samples of rock dust obtained from various loecalities in the stone-cutting
plants at Barre, Vt., were examined with the polarizing mieroscope and the relative
amounts of each constituent (biotite, quartz, and feldspar) determined approximately.
For this purpose, the following simple method was used: The sample of dust was
sereened through a 200-mesh screen, the product obtained was thoroughly mixed,
and a small amount was placed on a microscope slide and immersed in a liquid having
an index of refraction of 1.555. The dust particles higher and lower than 1.555 were
distinguished by the Becke line phenomenon and counted separately and the per-
centages of each calculated. Five fields were counted in this way and the av
taken. The same procedure was followed, using a liquid with index of refraction of
1.545. The volume percentages thus obtained were recalculated on the basis of the
gpecific gravities of the different constituents to give weight percentages. This
method was used on a portion of the sample analyzed by the tracing-paper method.
The results obtained by both methods were the same, although the counting method
in most cases is probably much less accurate than the tracing cloth paper method.
The counting method has the advantage of being much quicker and it probably has
sufficient accuracy for the purposes of this investigation.

In the microscopic examinations of the dusts the term ** very fine’’ is used to describe
particles having diameters of less than 10 microns (a micron being 0.001 millimeter or
about dyy of an inch).

Seven rock-dust samples are described in detail and illustrated by micro-photo-
graphs of exceptional descriptive value. Briefly, the results may be restated as
follows:

Sample No. 77971 shows 70 per cent of feldspar, 19 per cent of quartz, and 11 per
cent of biotite, etc. This sample reveals rather a small amount of very fine dust,
while fragments of 25 microns or larger were usually rounded. Smaller particles,
however, were found to have sharp, knife-like edges or sometimes needle-like slivers.
This sample is considered by the Bureau of Mines to represent one of the least harmiul
samples of dust secured during the investigation.

Sample No. 77972 discloses 67 per cent of feldspar, 22 per cent of quartz, and 11
per cent of biotite, etc. Very fine particles were not common in this sample, while
other particles were usually rounded, although sharp, knife-like particles were present.
Particles of feldspar and mica were usually rounded; while a large flake of dark-colored
biotite and a smaller, well-defined cleavage fragment of feldspar were visible in the
micro-photographic figure. This sample also represents, in the judgment of the
Bureau of Mines, one of the least harmiul samples of dust secured through the inves-
tigation.

In sample No. 77973 the proportion of feldspar was 65 per cent, of quartz 21 per cent,
and of biotite, etc., 14 per cent. In this ssmple a large amount of very fine dust was
present and decidedly more so than in the two preceding samples. There were also
a number of sharp, needle-like particles. This sample, according to the Bureau of
Mines, represents one of the most harmiul types of dust, corresponding to sample
77976, to be described later.

Sample No. 77974 contains 67 per cent of feldspar, 18 per cent of quartz, and 15
per cent of biotite, etc. The proportion of very fine dust in this sample was rather
high, but, apparently, not so high as in sample 77973 and 77976. Fine needle-like
particles were abundant in this sample.

Sample No. 77975, representing air-floated dust derived from a beam near the roof,
contains 63 per cent of feldspar, 22 per cent of quartz, and 15 per cent of biotite, ete.
The percentage of very fine dust was fairly high, while needle-like particles and par-
ticles with sharp angles were found very abundant, expecially in very fine material.

Sample No. 77976 contained 59 per cent of feldspar, 28 per cent of quartz, and 13
per cent of biotite, ete. This sample also contained a very high percentage of very
fine dust, corresponding to sample 77973, while sharp needle-like particles were found
fairly abundant.
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Sample No. 77977 contained 68 per cent of feldspar, 20 per cent of quartz, and 12
per cent of biotite. It was also found to contain a fairly hizh percentage of very fine
dust, while sharp needle-like particles were very abundant.

The conclusions concerning this preliminary investigation are summarized by Dr.
Insley as follows:

Of the dust samples described in the preceding pages, those numbered 77973 and
77976 contain very large amounts of very fine dust. Sample No. 77973 was taken
from a rafter. Dust that lodged there must have been fine enough to remain in sus-
pension in the air for long periods of time and to be easily carried and lifted by air
currents. The fineness of sample No. 77976 was probably due to the type of machine
that created the dust. ;

1t was thought before completing the mineral analvses that the fineness of the dust
and the place from which the dust sample was taken, such as beams near the roof,
might make considerable difference in the composition of the dust. However, the
analyses as given show only small variations and these variations may be in part due
to errors in analyses and sampling. Whatever difference in compesition is due to air
separation of the dust constituents is so slight that it has no effect on the harmfulness
of the dusts,

Silicosis, or miner’s phthisis, is caused by the abrasion of lung tissue by fine particles
of hard, insoluhle dust. The properties of rock dusts that make them injurious to
lung tissue are not exactly known, but it is generally agreed that the harmfulness
depends to a great extent upon the following properties: Hardness of the minerals of
which the dust is composed, solubility of the minerals in the fiuids of the lungs, shape
and size of dust particles. Particles less than 10 microns in diameter and more than
1 micron in diameter are thought to be more harmful than other sizes. Sharp particles
with jagzed edges or thin sliverlike particles are probably more injurious than particles
with blunt edges.

Of the minerals occurring in Barre granite, only biotite, feldspar, and quartz are
present in large enough quantities to be considered as possible causes of miner's
phthisis. Biofite is probably the least harmiul of the three predominant mineral
constituenis, since its hardness on Moh's scale is only 2.5-3, and the particles of
biotite observed in the dust samples usually had rounded edges.  Feldspar is probably
much more harmfiul than biotite, since its hardness is from 6 to 6.5, and Bm-.}.;i, gliver-
like cleavage fragments are often present in the fine dusts. Quartz has a hardness of
7, and grains of %]glis mineral seem to have a greater tendency to break up into particles
with long, sharp edges than grains of biotite or feldspar. Quartz is probably the most
injurious of any of the constituents of the Barre granite, but, because of the greater
quantity of feldepar present, the latter mineral may play a greater part as a cause
of miner’s phthisis than quartz.

Particles of steel from the drills and eutting tools used in the stone-cutting plants
have sometimes heen considered the chief cause of miner's phthisis at Barre. Steel
particles were not definitely identified in any of the dust samples from Barre. If
present they must occur in such small quantities as to be negligible as a cause for
miner’'s phthisis.

According to Dr. Insley, if the relative amount of very fine dust in a dust sample
is an indication of the harmfulness of that dust, then the samples No. 77973 and No.
77976 should be the most harmful, while those numbered 77971 and 77972 should be
the least harmful.

The results of thisiny estigation should prove of far-reaching value to those concerned
with problems of dust phthisis in the mineral and related industries. They are, as
far as known, the first strictly scientific contribution to the study of the problem of
dust phthisis in American industry. The results are amplified by a preliminary
manuscript report on ““ Rock-Dust Samples from the Stone-Cutting Plants of Aber-
deen, Scotland,” kindly provided by Dr. Matthew Hay. the medical officer of health,
in the furtherance of the present investigation. The report by Dr. Insley upon these
gamples is as follows:

The following report is based on the microscopic and petrographic examination of
10 samples of rock dust from the stone-cutting plants of Aberdeen, Scotland. sub-
mitted to the Bureau of Mines by Dr. Frederick L. Hoffman, of the Prudential Insur-

ance Co., and obtained originally from Dr. Matthew Hay, the medical officer of health
of the Public Health Department at Aberdeen,
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For several samples the report is rather indecisive, due to the following causes:
No hand samples of the rocks from which the dusts originated were submitted, and
as the dusts were often quite fine certain minerals could not be definitely determined.
Most of the minerals were determined solely on their approximate indices of refrac-
fion. No data as to the nature of the rocks from which the dusts originated accom-
panied the samples,

The mineralogical compesition given for each sample is only approximate and may
be in error by as much as 5 to 10 per cent. The following methuci) was used to deter-
mine the mineralogical composition. A portion of the sample was screened through
a 200-mesh sereen, with sereen openings of 0.074 millimeters, and the material thus
obtained was examined under the petrographic microscope after being immersed in
a liquid of known index of refraction. nﬁy the Becke line effect, mineral particles of
higher refraction than the liquid could be distinguished from those of lower refraction
than the liquid. The grains of each mineral present were counted and the per-
centage composition was based on this count. ere more than two minerals were

resent in quantities greater than 5 per cent, another analysis was made. using a
iquid of diagl'erent. index of refraction. Thus, if quartz, orthoclase, and biotite were
resent, a liquid with a refractive index of 1.555 was used to distinguish the biotite
rom the quartz and orthoclase, and a liquid with index of 1.535 to distinguish the
orthoclase from the quartz and biotite. Error may be present due to the fact that one
mineral may crush(lL:ner than another. In every analj}raia three fields were counted
and the average taken. .

Considered in the order of their numerical arrangement, these samples show the
following results:

Sample No. 1, marked “Emerald Pearl-Norway,”” shows 67 per cent of feldspar,
15 per cent of biotite, 13 per cent of quartz, and 5 per cenl of opaque minerals.
Opaque minerals were not determined. The particles were found generally large
with very few under 10 microns, while few sharp particles were noted.

Sample No. 2, marked * Bonnacord Black-Sweden,”” shows 62 per cent of feldspar,
33 per cent of olivine (?), and 5 per cent of biotite. The particles were large, few
were amaller than 10 microns, and there were only a few particles with sharp edges.

Sample No. 3, marked “Sclattie-Aberdeenshire,”” contained 53 per cent of feldspar,
27 per cent of quartz, 15 per cent of biotite, and 5 per cent of opaque minerals. This
sample contained a large percentage of very fine material, or of less than 10 microns
in diameter while also containing a large number of fine slivers and particles with
sharp edges.

Sample No. 4, marked “ Rubislaw-Aberdeenshire,”’ contained 65 per cent of feldspar,
23 per cent of quartz, and 12 per cent of biotite. The fineness and shape of the par-
ticles in this sample were about the same as in sample No. 3.

Sample No. 5, marked “ Peterhead-Aberdeen,”’ contained 80 per cent of feldspar,
10 per cent of quartz, 5 per cent of hornblende (?) and 5 per cent of opaque minerals.
A large number of very fine particles were present in this sample and sharp knife-like
particles were numerous.

Sample No. 6, marked * Balmoral Red-Sweden,’’ contained 77 per cent of feldspar,
12 per cent of biotite, and 11 per cent of quartz. Sharp knife-like particles and thin
slivers were fairly abundant.

Sample No. 7, marked “Glencoe-Finland,” contained 51 per cent of feldspar,
35 per cemt of quartz, and 14 per cent of biotite. This sample contained a large
number of very fine particles, many of which had sharp edges.

Sample No. 8, marked *Green-Sweden,’’ contained 75 per cent of feldspar and
25 per cent of augite (?) and biotite. In this sample a very large number of fine
particles were present.

Sample No. 9, marked * Kemnay-Aherdeenshire,”’ contained 69 per cent of feldspar,
20 per cent of quartz, 6 per cent of biotite, and 5 per cent of opaque. Very fine
particles and particles with sharp edges were not abundant,

Sample No. 10, marked * Rubislaw-Aberdeen,” contained 63 per cent of feldspar,
29 per cent of quartz, and & per cent of biotite. A rather large quantity of very fine
dust was present, with an abundance of sharp sliverlike particles.
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As intimated in the report, the: Aberdeen samples were probably not sufficient: for
strictly comparable conclusions with tlie data derived fromr tle Barre granite-cutting
gltops, but they afford for the first time a thoroughly trustworthy basis of comparison
between. the underlying factors responsible for philisis in the granite-cutting industry
of Aberdeen and the corresponding labor conditions in the: granite-eutting industry
of the Bumre district. Both series of samples justify the sugzestion that further
research in this direction through tlie Bureaw of Mines wonld, unuestionably, vield
resulis of far-reaching importance to medical seience and industrial betterment.

APPENDIX F.—STONE WORKERS' MORTALITY, ABERDEEN, SCOTLAND.

Since this paper was prepared the following material bearing upon the health con-
ditions in the stone industry of Aberdeen has been received from Dr. Matthew Hay,
medical officer of health, with' the information brought down to the end of the vear
1920. The letter transmitting the tabular data states in part as follows:

I am airaid that, although the information now sent is as reliable as we can make
it from the material available, it may not be very satisfactory for the purposes of
comparison between the last 10 years'and the preceding 10 years, due chiefly to the
war having covered part of the later peviod.. The war carried into its service men
from all kinds of eccupations, including stonecutiers and masons. The number of
stonecutters and masons in employment during the years of the war was only about
& half to two-thirds what it was uring thefive years before the war. Thus the number
of stonecutters and masons at work in 1910 was about 1,540 and remained much the
same until 1914. In 1915 it fell to about 1,070 and went on decreasing until 1918,
when the number was about 510; Since 1918 it has been gradually increasing, but
1gstill considerably short of the numbers before the war.

It will be seen from the table now sent you that there was an absolute increase of
deaths from phthisis during the vears 1914 to 1917, inclusive. In four of the VEears'
dealt with in Table 1 we know of one or twoof the men who died from phthisis having
been in the army, and whose death may, therefore, have been due to the severities
of army service; but it is difficult to get full information regarding this point, as we
have dealt only with those who died in Aberdeen or in Scotland, and whose deaths
were transferred to us by the registrar general. Deaths abroad or in England were
not included,, and were not reported to us, and accordingly we have no means of
knowing of them,

You will observe that the death rate from phthisis in the five years preceding the
war, including the year 1914, toward the end of which the war began,. was 5.4, as
against 5.7 for the preceding 10 years. In the five years following 1914 the death
rate averaged 13.7.

I need not say that it would be altogether wrong to attribute this higher death rate
recently toany change in the conditions of oecupation among stonecutters in the cIty..
These conditions have remained practically unaltered from what they were during
the: years immediately preceding the war,

I send you also & table giving the total number of deaths from tuberculosis and:
eertain other diseases for the different ocoupations dealt with in my report of 1910,
the figures now given being for the whole period 1910-1919. The corresponding
figures iﬂrt?e period 1900-1909 are also given, having been extracted from the special
report of 1910,

t will be noted that the percentage of deaths from pulmonary tuberculosis in deaths
from all causes has, during-the later decennium, declined alightly, as compared with
the earlier decennium, but the decline is not so great as in certain other trades in-
which the tuberculosis death rate was found in the early decennium to be high—
notably printers and clerks. :

It may also interest you to have the inclosed table (Table 3) giving the average age
at death of stonecutters and masons for each of the years from 1910 to 1919, in order
toshow whether the age rose during the war, owing to the absence of the younger men
on military and naval service. The efiect was not very pronounced, as you will see,
in respect of phthisis. Ttis more obvious in regard to deaths from circulatory and
nervous diseases,

I inclose, further, a table (Table 5) giving you the death rate from pulmonary
tuberculosis among males and among females in the whole city during 11 years 1910~
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1920, It is interesting to observe how the death rate rose much more q.mnng women
than among nen. 1 think this must have been due mainly to anxieties of the war
in those who remained at home. I am inclined to think thai, although there was
restriction in the supply of certain articles of food, it was rather in respect of the less
essential articles, and we had no evidence in the city of anything approaching to
gtarvation. Food, of course, became dearer as the war went on, but wages also rose
correspondingly. The allowances to the wives and children of the men who went to
the war were, in the later part of the war at least, fairly substantial.

YVou asked for samples of granite dust in your letter, I am sending you under sepa-
rate cover samples of dust from 10 different kinds of granite as used in Aberdeen for
the making of monuments. Five of thesamples are of foreign granites, which are used
1o a considerable extent in Aberdeen for monuments. The othersare from Aberdeen-
ghire. They were all obtained from the monumental granite yvards and represent
the dust as collected in the sheds while the men were carrying on their work.

The results of this investigation are a notable contribution to the scientific study
of the problem of dust phthisis in the stone industry. The tables emphasize the
statistical methods most likely to yield reasonably trustworthy results, and further
improvements in statistical technique would unquestionably be advisable. Until
factory inspection departments secure the necessary powers to install health registers
for all employees in dangerous trades, amplified by powers to make preliminary
physical examinations of applicants for work and periodical physical examinations
subsequent to commencement of work, such data as the preceding must needs serve
as a tentative basis for conclusions which affect the present and future welfare of a
considerable portion of men employed in gainful oeccupations wherever industries
are carried on.

TanLe 1.—NUMBER OF DEATHS AND DEATH RATES OF BSTONECUTTERS AND MABONS
IN ABERDEEN, SCOTLAND, FROM PULMONARY TUBERCULOSIS AND OTHER CAUBES,
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ATHS OF WORKERS IN ABERDEEN, BCOTLAND, AND PRO-

PORTION DYING FROM PULMONARY TUBERCULOSIS, 1900-1000 AND lﬁll}-lﬂlﬂ, BY
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TARLE 3.—AVERAGE AGE AT DEATH OF STONECUTTERS AND MASONS OF ABERDEEN,
SCOTLAND, BY YEARSE, 1810 TO 1919,
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APPENDIX G.—REPORT OF MEDICAL INVESTIGATION OF GRANITE
CUTTERS OF BARRE, VERMONT.

CoMyiTTEE ON THE MomTarmmy rrom TuBERevLosis 1% Dusty TRADES.

REPORT OF THE CHAIRMAN OF THE MEDICAL INVESTIGATION OF THE GRANITE CUTTERS
OF BARRE, VERMONT.

To the Executive Commitice of the National Tuberculosis Association,

GENTLEMEN: The following summary report presents the conclusions reached from
the medical examination made during the pasi 13 months of approximately 475 men
employed in the granite industry at the city of Barre, Vt.

It forms a continuation of and a supplement to the statistical investigation reported
to the executive committee by Dr. Frederick 1. Hoffman, chairman of the special
committee on dusty trades, in April, 1920.

As indicated in the report of Dr. Holfman, the difficulties of carrying out an ade-
quate physieal and X-ray examination of the men at the city of Barre were considerable.
But for the enthusiastic and generous help from one of the local physicians in Barre,
Dr. D. C. Jarvis, who was able to camry out the X-ray examinations with his own
equipment and technicians, the expense would have been very great. In order to
make it possible he was obliged to add some apparatus at his own expense, besides
giving fully of his time and means to perfecting the technique of chest examinations
for stereoscopic view. It is fair to state that without his aid the investigation would
not have been possible or the quality of the X-ray negatives of such excellence.

The physical examinations were made for the most part by Dr. John H. Woodruff
and Dr. Roscoe E. Avery, loeal physicians, who also gave their services gratuitiously
and who were mest intelligent and efficient in their work: A series of clinics was
arranged to accommodate the men after working hours and on Sundays. The services
of Dr. Edward J. Rogers, medical director of the Vermont State Sanatorium, and of
Dr. Henry A. Ladd, State tuberculosis consultant, were also secured for several of the
clinics; also of Dr. P. Challis Bartlett, chief medical examiner of the Framingham
Demenstration, who held two sessions, and of Dr. Morgan, of the Metropolitan Sana-
torinm at Mount McGregor, N. Y. To all of these gentlemen, as well as to the office
staff of Dr. Jarvis, I desire to make due acknowledgment of our cerdial appreciation.
During all of the elinics at which the visiting consultants were present, two of which
were held by your chairman, the more obscure cases, in which the diagnosis of tuber-
culosis was difficult, were examined.

The ready and helpful cooperation of the secretary of the Vermont State Board of
Health, Pr. Charles F. Dalton, and the Vermont Tuberculesis Association was also
obtained.

The Barre Granite Cutiers’ Association gladly cooperated and contributed an assess-
ment toward the expenses, as stated in a previous report by Dr. Holiman.

The Granite Manufacturers’ Association was faverably disposed toward the investi-
gation whenits object wasfully undersiood, and undoubtedly would have contributed
coliectively toward the expense but ior a prolonged strike which was inaugurated
gimultaneously with the start of the physical examination elinice. This untoward
incident seriously hampered the survey, though at first many men were willing to
underge examination because they were idle. Later, as the strike contimued, more
than 500 leit the cily, many of whom have not returned since the resumption of the
work in the fall of 1920,

The number originally recorded in the inquiry eonducted by Mr. Sylvester Schatt-
schneider was 1,085, Of this number 235 were also subjected to a physical and X-ray
examination. The remainder, comprising nearly half of those examined, had not
been reached in the preliminary survey. The number who were nsuafly recarded
as migratory ranged from 8 to 10 per cent. Twelve have died during the investiga-
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tion. Thus a statement of the physical findings can be made concerning only one-
fourth of the original number surveyed.

Nevertheless, it is a satisfaction to report upon a sufficiently large number to reveal
the serious effects on men who had undergone long exposure to granite dust. It
must be borne in mind that it was natural to expect the men who were suffering from
il health to seek examination. The figures, therefore, can not be taken literally to
apply to the total number of men employed, when percentages are considered; they
apply only to the men who were examined. It was indeed found difficult to induce
as many as were desired of the men in apparent health to undergo the examinations,
Nevertheless ultimately, through the persistent efforts of the Granite Cutters’ Asso-
ciation, many such were examined.

The primary ohject in each case was the discovery of tuberculosis, whether or not
complicated by silicosis.! The history of all illnesses was taken, family or household
exposure to tuberculosis, and period of employment as a stone cuiter. Much other
data was collected, which can not be considered in a brief report. In a large number
the examination included the nose and throat as well as the chest. Stereoscopic
films were made in most cases and by a uniform technique, made possible by the
use of modern methods. The faulty negatives were due in the main to inability of
the men to understand the directions and to nervousness.

In the reading of films T have had the helpful assistance and criticisms of the
Trudeau Sanatorium staff, especially of Mr. Homer L. Sampson, the resident roent-
geneologist, who studied the entire collection. The X-ray findings were recorded
without referring to the history notes, and hence are unbiased by knowledge of the
physical examination or sputum findings.

After all the data had been entered on the history blanks (see p. 158) they were sub-
mitted to Miss Jessamine 8. Whitney, statistician of the National Tuberculosis Asso-
ciation, who has been most helpful in arranging the accompanying tables and in sug-
gesting the best use of the material.

A total of 427 men have been examined by both X-ray and physical methods.
Records of the physical examinations were omitted on the history charts in 31 cases,
There were in addition 48 examinations by the X-ray not included in the tables, as
the histories were imperfect or wanting. In 69 cases (16 per cent) the X-ray films
were imperfect or blurred.

It was soon discovered that remarkably extensive silicosis might exist with little
or no impairment of health and no manifest physical signs.  On the other hand, after
a tabulation of those cases found to be tuberculous by a sputum examination, there
were physical signs recorded in 19 out of 26 (see Table 1). Likewise, in the men
who showed a definitely tuberculous shadow by X-ray examination, 14 out of 31
revealed chest signs. Among those exhibiting in the X-ray films silicosis alone,
without suspicion of a complicating tuberculosis, only 14 per cent had any physical
gigns. There were 56 in whom tubereulosis was suspected by X-ray examination,
in 27 of whom physical signs were recorded.

Tn the suspected class there were a number of X-ray films in which tuberculosis
and silicosis were indistinguishable. The latter obtained chiefly in advanced silicosis
with much density in the chest filme. The material has been studied and tabulated
according to the usnal three stages of tuberculosis as adopted by the National Tubercu-
losis Association, or the Turban standard, but only on the basis of the radiographic
appearances. Likewise, three stages of silicosis were recorded in conformity with
the standards used in the studies of the South African Miners' Phthisis Prevention
Committee? and those of Lanza and Childs in their study of the zinc miners of
Missouri ®

1 This term is used because silica has been found to be the prineipal ingredient of granite, as of other
forms of quartz stone,

¢ General Report of the Miners' Phihisis Prevention Committes, Pratoria, 1916,

* Miners' Cousumption, ete., by A. J. Lanza and 8, B, Childs, U. S, Tublic Health Bulletin Mo, 85, Jang-
ary, 1917, i



APPENDIX G. 155

The South African committee was able to correlate the radiographic appearances
with the pathological findings in silicosis with and without complicating tuberculosis
in 26 fatal cases. The opportunity for post-mortem examinations in Barre were not
frequent, and but one was secured during the investization and this one a tuberculous
gilicotic case from an outside institution not included in the tables. The general
impression obtained of the relatively small number examined in our study completely
supporis the inestimable importance of a technically good radiogram, especially a
stereogram, in detecting silicosis in its early and late stages. It is also eapable of
differentiating by skilled interpretation between simple silicosis and a complicating
tuberculosis. To quote the last report # of the Miners” Phthisis Board:

“It is the unanimous opinion of the bureaun that a technically satisfactory radio-
gram is of paramount importance in assisting in the formation of a just decizion as to
the presence or absence of silicosis, It is also of the greatest utility in the diagnosis
of all but the very earliest cases of tuberculosis. Our experience has, however, con-
firmed the suspicion that unless the X-ray negative reaches a well-defined standard of
technical excellence its interpretation may be erroneous.’”

I have quoted this paragraph because of its practical importance in the valuation of
our observations.

In the present report the details concerning the effect of granite dust inhalation and
the method of determining silicosis and its complications must be omitted. The
description given by Childs from the examination of 100 radiograms of the zine miners,
and the South African reports above mentioned, are very complete and can be referred
toif desired. A later report dealing with the medical data will be submitted when the
histories have been completed. A propogition to make suecessive radiograms of the
men already reported upon is being considered by the Darre representatives as a
logical outcome of the investigation.

Analysis of results as tabulated. —It is only necessary to glance at the tables to dis-
cover, not only an extensive amount of silicosis, but also a very considerable number
complicated with tuberculosis. DBesides, there are an equal number of suspected
tuberculosis cases, making altogether one-fourth of the men examined. It must be
remembered that, except for the open tuberculosis cases with the presence of bacilli
in the sputum, who were in most instances incapacitated, the majority were at strenu-
ous work and no prediction is at present justified as to the ultimate results to them of
the dormant tuberculosis infection. It is significant that physical signs were found
in one-half of those suspected of tuberculosis, and they comprised most of those classed
in the third stage of silicogis. On the other hand, the physical signs were seldom so
clear as to be alone conclugive in the diarnosis of tuberculosis. Sputum examina-
tions were sought for in all cases, but it was a difficult matter 1o obtain specimens.
When present it was most oiten mucoid except in a few late stage cases of tuberculosis.

Table 1 shows the result of the interpretation of the radiograms.

" Table 2 gives the average time of exposure to dust.

Table 3 summarizes the symptoms. It exhibits the inadequacy of histories taken
of men who consider themselves well. But few admitted any symptoms except when
suffering from advanced silicosis with or without tuberculosis,

Table 4 relates the time of exposure to dust and the stages of silicosis. Note should
be made of the fact that prolonged exposure is not necessarily followed by silicosis or
tuberculosis,

Table 5 sets forth the relation of race to stages of silicosis. It was noted early in
the radiograms that Ttalians commonly escaped the severe forms of silicosis, the per-
centage of third-stage cases being one-half that of other races. No explanation is at
present obvious, though it was noted that the Ttalians have come more recently to the

+ Annual Report of the Miners' Phthisis Board, ete., Capetown, 1920, . 35.
61928°—22—Bull. 208——11
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Barre district than the Scoteh, for example, and many had been engaged in marble
cutting elsewhere.

Conelusions,—While the histories and examinations were incomplete and to some
extent imperfect, the stereoradiograms of 475 granite cutters of the city of Barre, Vt.,
were of unquﬁsuumble value.

The disclosure of high percentages both of silicosis and tuberculosis in the men
examined concerns these men alone. Nevertheless it must be admitted that similar
resulis must be expected for a certain proportion of men engaged for 10 or more years
in this trade.

The preliminary statistical inquiry covering the mortality from tuberculosis in the
granite industry of Barre, Vt., revealed an increasing rate, according to the report
submitted by the chairman, Dr. F, L. Hofiman.

The mediecal and X-ray examination has furnished confirmation of the correctness
of the diagnoses, for the most part, of tuberculosis complicating advanced gilicosis
when such has been made on death certificates in the absence of a positive sputum.®

Whether the high incidence of tuberculosis has any close relation to family infection
in this group was not clearly brought out from the histories. Healed and caleified
tubercles were noted in 10.8 per cent of the X-ray films, exclusive of those adjudged
tuberculous because of more extensive lesions or actual elinical disease.

The fact that tuberculosis apparently supervenes on an extensive silicosis, usually
after 10 to 15 years' exposure, suggests the marked predisposing influence of granite
dust (as of all quartz dust), whether from recent or old infection. :

Finally, it is gratifving to report that this investigation has stimulated experimen-
tation with dust-removing devices especially adapted to the pneumatic cutting
process. Through the efforts of Dr. D. C. Jarvis, with the assistance of one of the
manufacturers in Barre, a large measure of success has already been attained in the
perfection of a practical aspirator. Coincident with the general adoption of dust
removers it is to be hoped and recommended that wherever granite cutting is carried
on facilities should be provided for careful physical examinations and periodical
radiograms of the chest by a skilled and uniform technique.

(Signed) Epwarp R. Bacowiw, M, D,

Samanac Lage, N. Y., June 11, 1921.
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cutters reported from Barre as tuberculous at death the sputum was positive oa the Stale Laborastory
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‘TaBLg 2.—AVERAGE TIME OF EXPOSURE TO GRANITE DUST OF 427 MEN EMPLOYED
AN THE GRANITE INDUBTRY IN BARRE, V., WHO WERE GIVEN X-RAY AND
FPHYSBICAL EXAMINATIONS. 2
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TAaplE 5.—RELATION OF RACE TO SPECIFIED BTAGES OF BILICOSIE AS BHOWN BY
X-RAY AND PHYSICAL EXAMINATION OF 427 BARRE, YT.,, GRANITE CUTTERS,
CLASEIFIED BY AGE.
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GENERAL EXAMINATION.
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APPENDIX H.—GERMAN SICK-FUND EXPERIENCE,

Attention should be directed to an exceedingly important investigation into the
industrial hygiene of particular trades reported to the medical section of the Ministry
of the Interior of the Prussian Government by Dr. Karl Opitz, Berlin, 1919. This
report is an exceptionally convenient summary of German sick-fund experience,
amplified by data derived from the German Recruiting Service. Unfortunately,
only the rates or percentages are given, so that it is difficult to say whether the con-
clusions are strictly trustworthy on the basis of a sufficiency of numbers. Military
rejections on account of military unfitness on physical grounds represent 31.5 per
cent of all rejections, as against 37.5 per cent for stonecuiters (Steinmefzen). More
pronounced, however, are the differences in the general sickness rate among members
of the Leipzig Communal Sick Fund, which was reported as 39.6 per cent for all
occupations, but as having been 69.6 per cent for quarrvmen, 58.1 per cent for stone-
maszons, and 52.7 per cent for stonecutters.

In the experience of the Frankfort Sick Fund the rate wae 62.9 per cent for all occu-
pations and 58.8 per cent for stonecutters, but when only such sickness is considered
as caused incapacity for work the rate for all cccupations was 24.1 per cent, and for
stonecutiers 32.8 per cent. The Leipzig experience differentiates ages 15 to 19 and
20 to 24, with the following results: Atages 15 to 19 the sicknessrate for all occupations
was 37.3 per cent, but for stonecutters the rate was 54.2 per cent and for stonemasons
50.2 per cent. At ages 20 to 24 the rate for all occupations was 35.5 per cent as against
46.5 per cent for stonecutters and 44.6 per cent for stonemagons.

Diseases of the respiratory organs caused a rejection rate in the military recruiting
service of 2 per cent of all rejections for all occupations, and of 16.7 per cent for stone-
cutters. In the experience of the Leipzig Sick Fund the sickness ratefrom diseases
of the respiratory organs was 56.3 per 1,000 for all ocecupations as against 101.5 per
1,000 for stonecutters. In the experience of the Frankfort Sick Fund thesickness
rate for bronchitis was 75.8 per 1,000 for all occupations and 110.3 per 1,000 for stone-
cutters, On limiting the term to those who were incapacitated for work as a result
of bronchitis, the rate for all occupations was 29.8 per 1,000 as against 81.1 per 1,000
for stonecutters. Inflammation of the lungs in the experience of the Frankfort Sick
Fund eaused a general sickness rate of 4.2 per 1,000 as against only 3.2 per 1,000 for
stonecuiters, In the experience of the LeipzigSick Fund at ages15to 19 respiratory
diseases caused a sickness rate of 42.8 for all occupations as against 76 for stone-
settersand 57.4 for stonecuiters. At ages 20 to 24 the rate for all occupations was
500.7, for stonemasons 51.6, and for stonecutters 78.1.

These observations have reference to nontuberculous lung diseases. They clearly
indicate a decidedly higher liability to such diseases on the part of men employed
in the stone industry than on the part of workers in general.

Still more pronounced are the differences asregards a specific liability to pulmonary
tuberculosis. In the experience of the Frankfort Sick Fund the average rate for all
occupations was 3.3 per 1,000 members, but for stonecutters the tuberculosis sick-
nessratewas9.7.  Intheexperienceof the LeipzigSick Fund the tuberculosis sickness
rate for all occupations was 7.7 per 1,000, while for stonecutters it was 24.7, the highest
figure for any occupation on record. For stonemasons the rate was only 5.3. The
Leiprig figures for age periods confirm the observations elsewhere made that pulmonary
tuberculosis is comparatively rare at ages under 30. At ages 15 to 19 the pulmonary
sickness rate was 3.8 per 1,000 for all occupations, but only 2.6 per 1,000 for stone-
cutters, while at ages 20 to 24 the average rate was 7.3 as against only 1.6 for stone-
cutters.
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Deaths and death rates—Coneluded.
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