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MORTALITY FROM RESPIRATORY DISEASES IN DUSTY
) TRADES.

CHAPTER L—GENERAL IN TRODUCTION.

The administrative control of tuberculosis in American States and
cities has heretofore been concentrated chiefly upon legislative enact- '
ments, and their enforcement, for the registration of existing cases,
. -the voluntary or compulsory segregation and detention of tubercu-
- losis patients, the establishment of F ederal, State, county, and mu-’
nicipal tuberculosis sanatoriums, and the enforcement of sanitary
ordinances against indiscriminate expectoration in public places. Some
progress has been made in the direction of labor legislation aiming
at the control of tuberculosis in industry, principally in the so-called
- dusty trades, but the results have been far from satisfactory, chiefly
because of an inadequate realization of the seriousness of the situa- '
tion. The statistieal evidence that certain trades or occupations
distinctly more unfavorable to health and longevity than others i
entirely conclusive that no additional proof seems to be necess
reemphasize the earlier conviction that t
try with special reference to the dusty
National and State labor problem of th
- portance, yet there continues to prevail a

are
$ 50
ary to
he State regulation of indns.
trades and tuberculosis is g
e first order in practical im-
lamentable degree of apathy

and indifference to the urgency of necessary changes and reforms.t

THE DECLINE OF ‘TUBERCULOSIS.

The mortality from tuberculosis, it is true, has gradually declined
rom an average rate of 32 per 10,000 for large American cities for
?le five years ending with 1884, to 16.1 per 10,000 for the five years

&-1 Especially suggestive as regards modern efforts in the direction of administrative
int'rol of the dusty trades are “ The Labor Law and the Industrial Code,” of the New
brk State Department of Labor, Albany, 19165 “The Sanitary and
lal Standards,” pubiished by the Department of Labor of the S

6; Special Bulletin No. 82 of the De

** Hoods for Removing Dust, Fumes, and Gases,” and the extended discuscion of -

y occaupations in the annual report of the Department of Labor of the State
'V Jersey, for 1918, Trenton, N. 3., 191‘7. 1 g i//.\
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ending with 1914. This re

duction in the death rate hasl, hdwez:,:; 9111}’
1ously conce ed—
Jimited degree affected the persons m:}s;i :erlou y
:%:worlnneh and workwomen eltr'lplot);eﬁ illIIl’pears that of the 44,130,000 -
. te of vative estima years 1y 4,000,000, or
On the basis of a conser es npprommate y 4,0UY,
. ners of both sexes, ! s mental to health
American wage earner litions more or less detrime t
'k under condition 4 Jatively excessive
9.06 per cent, wor heric pollution or the re .
i t of atmospheric p isposing to, or accelerating
and life on accoun tme ‘ties predisposing to, er
heric impurities pIe . s respiratory
preser;cet. :) : fﬂ:;:zzfxcy of, tuberculous and nontuberculous resp
the relativ

diseases. WAGE EARNERS IN DUSTY TRADES.

ized
details of this estimate for the seven recognize

Table 1 presents the Jess exposing to health-injurious duét

i T
branches of industry more 0

and fumes.
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- RELATION OF ATMOSPHERE TO LIFE AND HEALTH.

The relation of the atmosphere to human life and health has been
ade the subject of numerous scientific investigations.. For

ber of years prize essays have been published by the Hodgkins Fund
of the Smithsonian Institution, established for the purpose of in-
creasing human knowledge regarding a problem of great practical
and every-day importance. In 1896, through the medium of the
fund, there was published an essay by Francis Albert Rollo Russell
on “The atmosphere in relation to human life and health,”* in
which, among other basic facts, the following is laid down as a
prerequisite for the rational understanding of the

tions involved in a consideration of the
health and longevity :

m a num-

scientific ques-
atmospheric influence on

The average volume of air breathed in at e
cubic inches, and the volumegof air w
an effort, and by expanding the chest, is about 130 cubjc inches, or
about four times as much. After a very full inspiration about 230
cubic inches can be expired by :

A man of average height and in good
health. The total capacity

: of the lungs, however, is much more than
this—about 330 cubic inches. Thus

in ordinary quict breathing we
only fill about one-tenth of the available ajr space of the lungs,
After every outbreath, or expiration, a quantity of air is left in the
lungs. This residual air amounts to about 100 cubic inches. An
adult at rest breathes about 686,000 cubic inches in the course of 94
hours; a Iaborer at full work, about 1,586,900 cubic inches—mare than
double. The amount of air passing into the lungs per diem has been
estimated at 400 cubic feet in

a state of rest, 600 in exercise, 1,000 in
gevere exertion. The number of

air cells in the lungs is estimated
at 5,000,000 or 6,000,000 and their surface at about 20 square feet.
The epithelium or membranous film between the blood and air is
exceedingly thin, and in many parts the capillaries are exposed, in
the dividing walls of cells, to air on both sides. The weight of air
inhaled in the course of the day is seven or eight times that of the
food eaten. The mechanical work of breathing represents energy
expressed by the lifting of 21 tons 1 foot in 24 hours, From every
volume of air inspired about 41 per cent of oxygen is abstracted, and
a somewhat smaller quantity of carbonic acid gas is at the same time
added to the expired air.2 :

ach breath is about 30
hich may be breathed in by

PRACTICAL IMPORTANCE OF ATMOSPHERIC PURITY.

The foregoing extract emphasizes the importance of atmospheric
purity under working conditions, since,

as said in the statement
quoted, the amount of air passing into ti

e lungs in 24 hours in a
state of rest is about 400 cubic feet, in normal cxercise 600, and in

! Sce also in this connection * The atmosphere in its relation to the hum
by R. C. Holcomb, surgeon, U. 8. Navy,
Washington, 1916.

? Bee also an article in the Scientific Am
air,” by Prof, John F. Norton, Ph, D,

an mechanism,”
in U. S, Naval Medical Bulletio, vol. 10, Ng,

ericnn Supplement, July 1, 1916, on 7

A
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severe exertion 1,000. Considering ;,his .ilt';wttintf:onnectlbrino;x;vg:ir icl(l)n; -
iti i ini stration, :
ditions of work in metal mining, for illu j o o
i riki injuritus effect of the continuous 1n
startling way the strikingly injuri : ; huous nhalt-
i i ' inute particles of mineral and mets
tion of air grossly polluted by minu : : po o
i ' i ties which, under given con ,
dust, aside from gaseous impurities Wk iven condibions,
i he health-injurious results of dust exp
may add materially to t n . : posure
i The deficiency of oxyge
As observed in the same essay, 0x "¢
ic acid, whi to nearly all living rooms,
xcess of earbonic acid, which are common .
::hools churches, theaters, and workshops where (;na;ly p:;j('sx;i fa:x(':e
) Yar -
favorable not only to the spread of v !
gathered, are very favora ; T e e ments;
tious diseases, but to the maintenance of a i ments
olonged, as in workshops,
and where the exposure to foul air is pr ed, 8s 1 : :
i i of vitality.” In the sam
flices, and mills, to a continued depression t .
(c)oncr?e,ction it is [;ointed out that the normal regmren;:ant is vgl:,c;u[ifll);
i : h air per head per hour, ; 1t
of about 3,000 cubic feet of fres air p et 1S
saf intain, i h in any of the dusty trade
fe to maintain, is rarely met w1t. 4
ivflh?ch the mortal,ity from tuberculosis materially exceeds the average
for out-of-door occupations.!

AIR CONTAMINATION AND DISEASE RESISTANCE.

Aside from atmospheric impurities of an il'lorg=?nic nature, otf gha:ll;
dust in the more restricted sense of the term is chleftlgr con.stlt]t; é: ’ch
ir i i by living germs, the microbes, bac-
air is frequently contaminated by . robes, Tho
i i hich may, or may not be, of a pathog X
teria, fungi, and molds, which may, T 1 of & pathogenetie
i X i . Experiments have conclusively
or disease-producing, nature . ively proved
i bundant in the town than
that microbes are much more a hen. i (e
le, they are more frequently p .
country, and, as a general ru ) . re f ily present in
in diately outside of the ha
dwellings and workshops than imme , bilations
ildi Tost of the germs and spores w
or buildings concerned. Mos. ? res which are
i inj as known, but there :
inhaled are not directly injurious, as far N re
ievi lways reduced by a co
s for believing that the vitality is a . .
::?:;)rﬁlted atmosphere, irrespective of the nz?,ture oi‘f‘ the morgaml(i (;Z
(;roanic impurities. Russell, in his discussion of “The atmosphe
int;elation to human life and health,” concludes that—
i i iratory organs,
f disease, especially of the respira 2
M::gs:gvix; fl(:;n:isucs)t inhaled in various trades and occlipilitgoxgsf.
aTli?ese( are generally proportionate to the sharpness and1 an%uhz:l rmyf of
the dust and its quantity.h .t(.}oal (il‘llsgdlspgi;n(?rﬁ%gt'hfn gi;per rmful
Among lead miners, bronchitis and le . ning; In Gopp i i
ic disorders; in pottery works, in stonecutting, grindi
%1?132(1:1(? l(s:?)};‘t:n fact(ﬁ‘ies, 1};1 shod(iy works, and In }rlr_le;al 1')1(‘)}1113;11;1}%&
11;1;g( diseases are common, and the death rate is high.

pon
1 See n paper by Miller and Cocks on Effects of changes in atmospheric conditions upo
b

the upper res piratoxy tlact, in Trapsactions of American Cllmatologlcal and Clinical

Association, 1915,

. “devitalized ” or * dead ”
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mortality of file makers was 300, compared with 108, that of gar-

eners; of earthenware makers 314, compared with 139, that of
grocers; of cutlers and scissors makers 229, compared with 129, that
of paper makers. The dust of soft woods and of flour seems to b ave
little bad effect. As regards phthisis and lung diseases the figures of
several trades are as follows, when compared with fishermen, 100:
Carpenters, 170; bakers, 201; cotton workers, 274; file makers, 396 ;
stone and slate quarrymen, 294; pottery makers, 565 : northern coal
miners, 166. The injuriousness of the dust in cotton mills is increased
by the use of mineral substances for sizing. The mortality of cutlers,
etc., from these diseases is almost as great as that of fishermen from
all causes put together, including accidents. The comparative exemp-
tion of colliers in well-ventilated coal mines deserves investigation,
for there would appear t@ be some ground for the supposition that it
may be owing to the inhibitive action of this particular dust upon
the development of tuberculosis; on the other hand, it may be simply
through living in fairly good air of an even temperature, where the
specific germs of phthisis are few or absent, The homes of the men
are generally comfortable, and much larger fires are kept up than in
the South, so that their rooms are dry and well ventilated.

CHEMICAL ASPECTS OF ATMOSPHERIC POLLUTION.

Within recent years there has been an important change of quali-
fied opinion regarding the health-injurious consequences of atmos-
pheric pollution due to chemical causes. In a publication of the
Hodgkins Fund, issued by the Smithsonian Institution in 1913, on
“The influence of the atmosphere on our health and comfort in con-
fined and crowded places,” by Leonard Hill, Martin Flack, James
McIntosh, R. A. Rowlands, and H. B. Walker, an effort is made “ to

-demonstrate that no evidence has yet been brought forward which
shows that the chemical quality of the air has anything to do with

* these ill effects, and that, apart from the influence of infecting bac-

teria, the ventilation problem is essentially one of temperature, rela-
tive humidity, and movement of the air.” This important conclusion
is diametrically opposed to the principles generally laid down in
elementary textbooks on hygiene that the chemical aspect of atmos-
pheric pollution is of fundamental importance, and that the effects
of life and work in ill-ventilated rooms or workshops are attribut-
able to changes in the chemical quality of the air, whether it be
want of oxygen, or excess of carbon dioxide, or the addition of some
exhaled organic poison, etc. The authors maintain that the terms
air are misleading, and, differing from the
prevailing opinions, that the health-giving properties of a pure at-
mosphere are “ primarily those of temperature, light, movement, and
relative moisture.” None of these observations or conclusions, how-
ever, bears upon the broader problem of atmospheric pollutior

1 by~
dust in any of its many varieties, which to a measurable dogrecy//
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l iratory and tuberculous diseases,
luces vitality and predisposes to respiratory and_@ubequulq 15 disenses,
av allly « . 1 - S o
but chiefly tuberculosis of the lungs* ST
THE INFECTIOUSNESS OF TUBERCULOSIS. .

i is had
A lv as 1881-82, when the infectiousness qfl tubefrc&l:s(;?se :Se
]'u;t Si)zzg Zletermined by the dist.:overy gfi :‘:1:; 11;22) r;xst }?e the Qsenee.
| an a ; |
; Koch, Dr, Arthur Ranso_n.le', in an e ;
| Eidhsoslf’ord Sanitary Association pointed out that-

ite fromn con-’
Wherever people are. collected tto gtﬁihﬁre’g?éﬁ 31? ttr‘;‘:gtig rt%getherf’}
AR irect proportion to egre B stance 0
S“mptml}l‘ lsdyflicc}é;ec; (1))f \}()ant.ilatlon. I will letehOIr]geSgr?c(lanto Tottor-
‘tlll;;i tghtqtewals first I'emal‘ke({»] bty ]f)rlo-(i} ‘g}ng(l)sitors who worked ir(i
o wrinters. He found that o on 12.5 per cent ha
press printers. 500 cubic feet for each pers 3 DT e foet
rooms of less than i} £ 115 in rooms of from 500 to 600 ¢ e h ,
had spitting of blood ¢ ign of consumption; and in er
4'35kp§r'rfex{gmigo(‘;fe(xinotxl‘:alstha% 600 feet in capacity, less than 2 per
worked 1 |

' d.?
cent had spat bloo | o
LUNG INJURY FROM IRRITATING DUSTS

1 ddress on the * Prevention of consump-
i Th’? Snlr'n*e m(lit v};gr’Sl;tzlr:lt?er 92, 1887, befqre the Si);mt.argag(t)ir:)gnre(s)i
o e “ei? ted attention to the relation of the .ml ition of
at .P’Ol.mm (tl)rfcnées or dusts, arising from various kind shomaking
il‘l"lt“tlng S“ . asuch,as steel grinding, glass cutting, brus [naking ;
b 1tlesiative frequency of the disease, and he atmpmade e
opserve A e
Dr. H.eﬂ(uam (t}'rfn:;“sv cta(il:glleto Eleylarge rr.)ortality frox;l,e::bi(::_
B ﬁttefl io among “those who worked in an atmosp f S,and_
eulons compl'a;ln;ust consisting of fine particles of metal or 0 e
pregnated,’wlé nting that no statistical evidence can n&s}ter; yud
§t0ﬂ19:» elt(féing trlile immediate causative factors of the disease,
in disc

some observes that . ital statistics of these occu-
. as studied the vita ubt
No One,rnis}?gdﬂ:;hr(x)lg\iiaslly attended the workpeople, can do
pations, ©

¢ Tuberculosis (lon-
A Clinical System o : "
ttilf:. ;::lquired predisposing 1n’fu§n§islaft:;:;1z?l; Lo
rom the in of
“ injurics to the smallest bronchial ttgbefr ‘fey o thateto that * the
e e n sant ntalllc vegetable, or animal dust. e o oo they o ojure the
liclee of e e in'tnd the dust particles, the more e o clopment by e g
harder, e et p(:v-n' to tubercle bacilli, and to favor e e vapors o ses,
lune feone gper:n:}:ieo“‘ ) Likewise some substances, as
hronic inflamms 3. L it o .
‘cx:l"usce‘chemical injuries. Tgcyb?i:l:sd:d Bat: tous fine mecha!;lI;::tls lr;i:‘l:s, ,fausy s
s lesmnsdir:ecyt or indirect violence (puncturseit:;le mie,c oS, Rat much
traumatic ire e to the lung tissue and favor pos iy i the o aehtal
T Pty 1 ln'jillllryhﬂppen that a latent Inactive foc\;i,t isu2lly  culosls made
pey h.eq“emlyhltt lgto ac‘tivlty by an Injury, or a latent. .
glauds, is broug d

int of view.”
mieh. hewever, i (he same thing from the legal Dot OF T o g
embdant v on. y AS -

in their trea
1 delier and Roepke,
doanllgl.%, pp. 14, 15), mention among
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the power of irritating dusts-in inducing a state of the lungs that
is favorablelto the reception of the specific organism.
“ He, therefore, concludes that—
Just as in the case of lungs otherwise injured tuberele may readily
be ingrafted upon a miner’s or a needlemaker’s lung; but the qis-
ease that is first caused by the particles these men inhale is not
tuberculous at all. It is simply a chronie inflammation, affecting
~ - chiefly the connective tissue and causing the formation of a fibroid
tissue in the alveolar walls. It leads ultimately to ‘a contraction,
and, so to speak, a strangling of certain portions of the lung tissue.
But no bacilli are found either in the tissues or in the expectoration
-of such patients, as I can t.estify from frequent stainings.!
'This conclusion, which i3 of great practical importance, is fre-
" Yuently ignored in superficial discussions, particularly of miners' lung
diseases, which in their origin are not tuberculous, but rather a
fibrosis ultimately terminating in a true tuberculosis in consequence
of a subsequent infection. Ransome is, therefore, apparently quite
justified in his statement that “ Dusts, although they are a serious
danger, and though they ought on this account to be kept away from
- workpeople as a preventive measure against consumption, are vet
only remotely a cause of the disease.” It, however, has probably
never been seriously maintained by anyone familiar with the subject
~that the inhalation of health-injurious- dust is to be considered a
primary cause of tuberculosis, but it is rather to be looked upon as a
more or less injurious contributory causative factor, largely amen-
able, within reasonable limits, to effective methods of administra-
tive sanitary control.

VARIED FORMS OF PULMONARY TUBERCULOSIS.

Pulmonary tuberculosis exists in many and varied forms. As said

in a treatise on The Expectation of Life of the Consumptive after
Sanatorium Treatment, by Noel D. Bardswell—

The disease, for instance, may be ver
- few weeks (miliary tuberculosis), it

and gradually develop into a more chronic process; or, again, it may
from its commencement run a slowly progressive course, extending
in all over a great many years. This last form, by far the commonest
type of the disease, is generally spoken of as “chronic” pulmonary
tuberculosis. It has for long been recognized that the prognosis, or

expectation of life, in these various types of pulmonary tuberculosis
is widely different; hence the necessity for considering them sepa-
rately when dealing with statistics as to the curability of the disease
23 a whole.

y acute and prove fatal in o
may commence very acutely

* A Campalgn Against Consumption, by Arthur Ransome, M. D., London, 1915, p. 26.
106811°—18—Bull. 231 2
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Unfortunately, the mortality statlst.;lcs,;as a generalf nﬁg,.,dzhr:i)r
permit of such a precise differentiation, and leta_,st 01 d?sea:: peir
racties ication to tuberculosis as an occupational disease.
D ebereulos 1y distinguished are tuberculosis of
five forms of tuberculosis generally disting o
iliar -culosis, tuberculous meningitis, tut
the lungs, acute miliary tubercu 518, ; d
culosis (t),f ’ot-her organs, and disseminated (tiui)gffutlosllgi5 Itrlxl :ﬁg&lﬁiy
» 3 " ‘c . 0 ,
States registration area, during the perio | :
I‘)er 100 (g);OO of population; from these five glioupiogvi\s :sbizill?l‘;sls
losi 'S, 1N 189.8, females, 109.5; ,
Tuberculosis of the lungs, males, y ) : o
iti 3 « tuberculosis of other organs,
reningitis, males, 8.8, females, 8.1,. tu ‘
11::(;11‘;2“:) ()’ females, 9.,7; and disseminated tubei"cu.lo&fs,t}rlna;ii,g:.C.:):
males. 1. | ¥ e 3
i refor that tuberculosis o
females, 1.2. Tt is therefore show.n | 7 s
OL{' prim’ary importance; but the different _fom}s of pu?monaq tuber-
culosis are not disclosed by the general mqrtahty returns.

COMPARATIVE MORTALITY STATISTICS.

The term “ phthisis” is generally used as a convenierg- exPrises;:;
. i he lungs.” Extreme caution 1s S
for the term “ tuberculosis of the lung . o cantion 18 noves
i international tuberculosis statistics, s -
sary in the use of interna sis § i e
3 ievi e terms have not an
are reasons for believing that the same 10t 2 |
;i:‘mino' in foreien nsage. The mortality from I}thh.lswt }:n En‘glts:‘r;d
d Wal Nustration. is invariably lower than in this country;
and Wales, for illustration, is invariably try
;‘: iontrast/, the mortality from bronchitis, both acute .and ?hm:];’ei’f
decidedly higher. In England and Wales th;or(;lgggahty j;:)trlr; nu her-
osi i i 1 to 1915, per 100,000 population, was
culosis during the period 191 , opulstion, T
is of the lungs, males, 115.8, s,
as follows: (1) Tuberculosis of : e
:?) Of) (2) acute miliary tuberculosis, males, 11.2, feln‘ales,b‘ 9.3 1(025 :)lf
i‘(;;'cztlolls meningitis, males, 15.3, females, 12.’.7; (4.) t: dertc‘?b e;‘Clllo_
ther oveans, males, 16, females, 13.13 (5) disseminated beraulo
0‘<‘ nnle: 6;) females, 5.3. In other words, all the non‘%u 1motl 3’1
sis, males, 6.9, ; . , "
fm"ms of tuberculosis are more common 11; Egglaln(tltearn(tihe_ :l s:mlity
in th i egistration area. In the la : :
in the United States registra e
itis was 17 - males and 19.5 for females; -
from bronchitis was 17.1 for ma e AT
: i tality for England an ale 11
trast, the corresponding mor s e ieal
: les. These and many oth
for males and 109.4 for fema . ‘  statis e
in mind 1i flort to interpret with at le:
facts should be kept in mind in an etiort : ith at lenet
i tive international statis :
approximate accuracy the compdra . isti
2111)11));1'culosis with special reference to occupation and the incidence
of tuberculosis in the dusty trades.

The table following shows the comparative international death |

i . inclusive.
rates for tuberculosis for the years 1911 to 1915; inc
( recise defini-
”—:;;\e strictly technical medical aspects of th:ai ques;;ox;l;ﬂ:\r\;:lvci-ggm) et:;e gi' b
h i i re P e Tis )
losis versus phthisis are summed u 5 o,
:;ir(::xt:sfe t(::)efl"l(;lllll(:snn!y Tuperculosis, Philadelphia and New Y.ork, 1916, p
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‘!I.‘}nnnlz.—,DEATH RATE PER 100,000 OF POPULATION FROM PULMONARY AND
B A_CUTE MILIARY TUBERCULOSIS, 1911 TO 1915,
United States
K , v England and
.. rggjgégfion Wales, Scotland. Ireland.
Ans- Hol- Nor- i8witzers
et Aeit At o tralia.l| Iand.! | way.! | land.)
cute cute cute citte;
I;l‘:\lr‘;“* mifi- | Tomo- gy | Pralmo-(o iy Palmo-' ;e
| ary. * | ary. Y+ | ary. Y- ary.

4 1) 132.5| 5.5 89.1 9.3 110.1 6.91 169.4| 3.6 0.5 118.8 176.0 161,35
1912 0 124.8! 5.0 94.3110.3 108.1| 58| 164.1] 5.9 67.7 1 110.7 176.0 1543
1013... ... 122.8 | 4.9 91.3| 9.9 104.3 | 5.4 163.4 | 4.8 67.7 106.4 173.7 117.2
1913 ........ 123.1 | 4.7 M.5110.0) 100.6] 4.4 ‘ 160.5 | 3.0 63.2 107.3 175.9 143.6

) 1915........ 123.0{ 4.7} 106.6 | 11.3 107.91 4.0 ®# 172.2 1.8 62.1 110.1 175.5 11
3

LIncludes both forms.

INDUSTRIAL LUNG DISEASES.

In this connection it has been apprbprinte]y said by J. M. Beattie,

M. D, in an address on the ¢ Hygiene of the steel trade)” con-

tributed to the Transactions of the Royal Sanitary Institute of Great
Britain (Vol. XXXIII, 1912, p. 501), that—

A great deal of attention has been centered on the dust problem,

and much of the legislation relating to the industries with which
we are dealing is concerned with the protection of the workers from
dust inhalation. A much more serious problem, however, is the pre-
vention of infection with B, tuberculosis, which has not received
justice at the hands of factory inspectors and factory legislators.
During a five years’ experience in Sheffield it has been abundantly

demonstrated that cutlers and grinders die from tuberculosis and
not from nontuberculous fibrosis of the lungs.

Dr. Beattie therefore strongly protests against the loose use of the
word “phthisis” and remarks—

Rightly or wrongly, phthisis is now
mean tuberculosis of the lungs, with ¢
“ grinders’ phthisis ” should be confined to that condition of the lung
in which tuberculosis is added to the interstitial fibrosis, For the
condition which is produced by the inhalation of dust, the term
. “fibrosis” is perhaps the most suitable; I shall therefore describe
, the condition resulting from the inhalation of dust as fibrosis. The
misuse of the term “phthisis” makes it difficult to obtain entirely

satisfactory statistics, and we can only, therefore, regard the usun!
data as an approximation to the truth.

understood by medical men to
avity formation; and the term

LIMITED VALUE OF OCCUPATIONAL MORTALITY STATISTICS.

Dr. Jacques Bertillon, in a paper on ¢ Mortality and the canses of
death according to occupations,” contributed to the Transactions of
the Fifteenth International Congress on Hy

(Vol. T, 1912, p. 339), points out that— -

The frequéncy of phthisis varies much wit

glene and Demography

h the occupation. If a

man is poisoned either by alcohol or by lead, phthisis is very common,



.. of colliers,
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. N ‘: e Tl d
in most occupations in which the man 1s expose:

Tl It has an average frequeney 1n

i ineral dust. !
dust, especially mineral 1 2 Pquency n
¥ t} 151 yursued in confined quarters. It is infrequent lgs _
Feepars, in the T fessi d especially among farmers,
keepers, in the liberal professions, and It)h olly among o g
well as in most occupations carried on 1n the ope
muscular exercise. It 1s very

o g b IldlC

ated by my figures and the
dineram. They are subject to many exceptions which should ‘be
examined more closely.

. cupa-

These cautious observations regarding the_generacll uze;:riz(;n pas

tional mortality statistics qpl()lly tlt.o Elrll%illllsglt:lndwta, The same
' . . er co ata

well as to French, German, and oth i the con-

qualification applies to the terminology of the gxsease‘ilsnﬁn urities.

tributory atimospheric conditions such as dust and gaseo > thg-health
Simeon Snell, M. D., in an address on “ Coal mining an

K it )

» contributed to the Transactions of the Sanitary Institute

. . it
of Great Britain (Vol. XVI, 1895, p. 110), directed attention to the

{fact that— - t
i of dust, whether meta ) | > bro-
(hlr—gg;?vlil:){%l;lllltcl(l‘isis is now well known, and the sub]te}al(it; (iegglﬁieg(i‘ay -
tion in these lectures last year. A collier pa_ssTs a third of his (¥ e
n atmosphere which is laden with fine partic (tas 0Tl u; dus speak e
?liffe1' very much in the prevalence of this dust. . 1A e el
the mines in which they work as being dusty or no i e -
b(lzeduqty and a wet one not so m\ich S0. T?i{}ec((;u els?tf:mned it
sty, and r ’
G ; br ing these fine particles can not |
sm‘nt( gyu ]blseqa%lt?l%t “ Be the e}xplanatlon what it may, thfe're carilt)ﬁi:;;
I))(l)c'sib“flftv(gf doubt that the mortality of coal miners from p

»
is remarkably low.

llic or nonmetallic, in the pro-

DUSTS AND FUMES, FOES TO.I.ND}JSTBIAL LIFE.
The 1'01:11‘:'1\*(3 immunity to pulmonary tybel'clltlosii ;)f :olzz)lwmc{::tri
iv tablished ; but in contrast to 8
geems to be conclusively esta ; b ; o
i 1 miners almost invariably
rate from tuberculous disease, coa e
i i from nontuberculous lung diseases. :
rience a high death rate uhereulous senses, Amon
ibuti are the results o
ortant contributions to the subjec . . _
vestizations of Sir Thomas Oliver, Lil.l'lz.”’md%(ll'ei ;111 ;11111 fl(liéh:reiz I?SI}
ast i i ublis! 1
“Pust and fumes, foes to 1ndustr1.sat ife,’ p red 3 ‘

It)ilglts a:)lf the Fi,fteenth Internatlongl Congress on .H_yglerlx)% rs;x‘}g
ill)cemogr‘lphy (Vol. 1, pp. 309, 322, 827, 332), restated, in an abbre
ated form, as follows:

Dust, smoke, and fum
be feared. In what rglat
usually regarded as ma
research shows that dust, from =
more than this. Smoke and fume iffer Lron
products of heat, and these two again fl e
respect. that smoke is the outcome ol incomp

the imp

e are the pro
tion do these

ducts of industrial activity to
sltlzfnd to eac_h.othe]g"!t Duslt rl;
i tate of fine division, but mode
B o alrsledical point of view, 1s sorpetlun_g
differ from dust in being the
m each other In this
lete combustion of .
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d, and oil, while fume is, firstly, the
gaseous form of 1netals, nonmetals, and their compounds, and,
.secondly, the return of these from the gaseous to the solid state, as
. seen-in' the flue deposit of a lead smelting factory. Soot, on the
- other hand, is a hydrocarbon, which has not completely combined
.with oxygen to form gases. ‘
-~ Although we are more immediately concerned with the effects of
§ - dust upon the lungs, yet the whole Hody, including the skin, mucous
47 membranes, and the ‘internal organs, suffers in due course by ex-
- posure to dust. We seldom think of the part which dust and smoke
| have played indirectly in shaping the social habits of a people.
. How to get rid of dust and fume in the factory, of smoke in the
- atmosphere, and of the incidence of all these upon the skin and the
réspiratory organs of man has formed not only the subject of many
a scientific discussion, but has stimulated enterprise and encouraged
manufacture. In trying to combat their begriming effects we have
become a well-washed people. The dispersion of these waste prod-
ucts has led to the manufacture and use of soap in proportions
hitherto unparalleled in the history of man, while these again have
indirectly added to employment, wealth, and health. IFrequent ablu-
tion has become the rule, so that baths, a luxury to the Romans in
the palmy days of empire, and unknown in even large houses in
-y own country four or five decades ago, are now a necessity, for
they find a place in many of the modern houses of the working
classes. Dust and fume, begriming agents as they are, have there-
fore done something to socialize mankind, to promote health, and to
advance civilization, for those nations are leading in the path of
progress to-day whose workers not only require soap and water for
themselves, but who, by the factory dust and smoke they create,
oblige all of us to resort to similar usages.

What are the possible remote effects of carbon monoxide? Ppeu-
monia sufficiently frequently develops in miners who have heen ex-
posed to the firing of explosives as to suggest a causal relationship
between the two. Dr. Hotchkiss, of the United States Public Iealth
Service, states that in the Cripple Creek district one man died of
edema of the lungs, probably the result of exposure to powder smoke,
and that in the same district 20 similar cases had been reported
within 10 years, of which 18 proved fatal. Dr. Dale Logan tells me
of two men who returned to a particular working in a coal mine three
" and one-half minutes after having exploded 1 pound of gunpowder,

Shortly afterwards both complained of the foulness of the air and

of their work becoming more difficult; they also had headache, giddi-
. ness, and vomiting. They made their way home, staggering all the
way. In the case of one of the men speech was so thick that his wife
could not understand what he said. Both men seemed to be intoxi-
‘cated. During the night one of the men vomited frequently. Next
day, although giddy and suffering from headache, he returned to
work, but on the second day he developed pneumonia and died from it
.on the fourth day. The pneumonia was regarded as the sequel of
carbon monoxide poisoning, and compensation was awarded. Among
South African miners pneumonia is extremely common. Tt is very
fatal both to white men and to black, owing largely to the diminished
vital resistance, caused by breathing mine air charged with the

hydrocarbons, such as coal, woo
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K PRINCIPLES OF TUBERCULOSIS PREVENTION,
The conveyance of tuberculasis infect]

industrial dust has been referred to w
- exceptional importance on

on through the medium of

ith brevity in an address of
“The prevention of tubercular disease,” by

ransactions of the
(Vol. XV, 1894, pp. 445, 446,
448), as follows:

The presence of tubercle bacilli and their spores in the air breathed
by consumptive patients, floating independently or buoyed np by
particles of dust, is now indisputable. Dr. Williams hung up glass
slides smeared with glycerin in the ventilating shafts of the Bromp-
ton Hospital and shortly found tubercle bacilli adhering ¢o the
glycerin; and Dr. Cornet, by elaborate experiments, conducted in
_the rooms of private consumptive patients and in hospitals, has shown
that tubercle bacilli are expired by consumptive patients in small
numbers, and that they and their spores, which, remember, are very
Jndestructible and will retain their vitality even when dried, are
given off in clouds from the handkerchiefs and bed linen of cons:nnp-
tive patients and from the floors or walls of the reoms they inhahit
if they are not scrupulously cleanly in their ways—f{rom any ])ln(-e,
or thing, in short, with which their expectoration has come in contact.
Cornet has further shown that tubercle bacilli may be caught in open
spaces and in the air of streets and squares where tubercular persons
are present, and in all these cases he has shown that the dust
collected when inoculated into animals sets up tubercular disease.
Klein has shown that guinea pigs become tubercular when finely
divided tubercular matter is difiused by a spray producer in the ajr
of their hutches, and he has succeeded in communicating tubercle
to those animals by keeping them for a time in cages in the venti-
lation-extraction shaft at the Brompton HMospital, throueh which
the foul air from the wards passes. And quite recently M. Strans
has communicated to the Académie de Médécine in Paris a very in-
structive observation. By means of little plugs of cotton wool the
dust and mucus from the nasal orifices of 29 healthy nurses and
medical students serving in the wards of hospitals containing con-
sumptive patients were collected, and solutions prepared from these

j i i redisposition
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acquaintance with the subjec ) A ¢
iwh_nnbism, and renexfegl e::lpel': mense
lend weight to the opinion tha O e,
than men but they are so at an glo e as?,ume !
( ter tendency for lead poisoning e ead
gl ok headache followed by convuls

an extensive hospital experience 0

It
ot only more susceptib
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susceptible to the influence o end than men, bt an incrensing

tal investigation upon animals,§

ts most serious form . orenm |
coma are the mos# wounds the mucous membrane, setting up irritation and catarrh nn%

were injected into 29 guinea pigs, of which 9 manifested tubercular
disease within a month. There can no longer be any doubt that the
air of apartments occupied by consumptive patients is loaded with
- virulent dust; that the germs of tubercle exist in the atmosphere
. of all populous districts; and that the inhalation of the dried virus

floating in the air is one of the commonest ways of the propagation
of the disease. .

Then ventilation is not less necessary for the prevention of tuber-
cular diseases in mines, factories, and workshops than it is in public
institutions. The loading of their atmosphere with particular kinds
of dust appertaining to the trades carried on in them is a prolific
'cause of tubercle in the lungs, and we have come to speak of
miners’ and knife-grinders’ and potters’ consumption. The dust in
such cases penetrates the lungs and by its hardness and angularity
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“serious menace to health and life. While the investigations of Dr.
McFadden and Mr. Lunt seem to prove the paucity of bacteria in
very dusty air, the evidence otherwise available is entirely conclusive
that the risk to disease infection is much greater indoors than out
in the open, where sunlight, rain, and wind in combination go far
to purify the atmosphere by destroying the bacterial life contnined
in minute particles of suspended matter. Apart, however, from the
transmission of disease through a dust-contaminated atmosphere, dust
in any form, when inhaled continuously and in considerable quantities,
is prejudicial to health because of its inherent mechanical properties,
which are destructive to the delicate membrane of the respiratory
passages and the lungs. It has long been known that those who live
most of their time out of doors have a decided advantage over these
who, because of their employment, are compelled to spend their work-
ing hours inside the home, the office, the factory, or the workshop, and
it is an accepted axiom of modern sanitary science that measures and
‘methods for the prevention of dust are an essential preliminary con-
sideration in rational methods of sanitary reform. All that sanitary
science can suggest or that sanitary legislation can regulate and
change should be done for humane reasons and as a matter of gov-
ernmental concern, to mitigate the needless hardships of those who
suffer in health and life as the result of conditions over which they
themselves have but a very limited control.

The importance of dust as a factor in occupational diseases has
been emphasized by all who have written on the subject, but by no
one more precisely and clearly than by Sir'James Crichton-Browne, in
his address on “The dust problem,” read at the Sanitary Congress
held at Manchester, England, in 1902, from which the following pro-
foundly suggestive extract is taken:

The mortality of the principal dust-producing occupations, com-
pared with that of agriculturists, who live and work in what is practi-
cally dustless atmosphere, 75 excessive to a startling degree. 1t is not
suggested that this excess is to be ascribed to dust alone, no doubt
various factors contribute to it, but the facts that it is due mainly to
respiratory diseases, that it is distributed amongst the several occu pa-
tions pretty much in proportion to their dustiness, and that it has

diminished in some instances where dust has been effectnally dealt
with, justify the conclusion that it is largely dust begotten.

r——

THE DUST PROBLEM IN INDUSTRY.

Sir Crichton-Browne in continuation of his remarks pointed out
that a detailed examination of the conditions of work in each of the
92 principal dusty trades brought out clearly the fact that the wun-
healthiness was born of or was primarily due to the dust inhaled by
the workmen, and that there was always a well-defined relation
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between the death rate and the quantity: and qualityrof:dust present
in the atmosphere. There is apparently no very material:difference
in the manner in which the different varieties of dust act upon the
human organism, except where, in addition to mechanicalli’-jhjuribué
properties, the dust is of a poisonous character, which leads to diseases
such as lead poisoning, phosphoris poisoning, anthrax poisoning, etc.
Industrial mineral dust apparently acts with greater rapidity upon
the lungs than organic dust, which is slower and more insidious in its
operations, but in a general way follows similar lines. All varieties
of dust that are the immediate result of occupation are therefore com-
prehended under the term of “industrial dust,” which is specifically
limited by Sir Crichton-Browne as follows:

1 select this dust for my further remarks, because it is readily
recognized and defined, because its pernicious effects are well marked
and indisputable, because it is to a large extent, if not entirely, pre-
ventable or removable, and because the efforts already made to pre-
vent or remove it have been rewarded with conspicuous benefit. And
T still further simplify and abbreviate what I have to say by restrict-
ing my observations to those varieties of it which are dust and noth-
ing more, which are injurious by their physical properties and
mechanieal operations, and not as poisons to the systems, chemical
destructives of the tissues, or bearers of bacterial invaders.

A similar but even more restricted limitation has been adopted for
the present purpose, and only such occupations will be considered in
detail in the following discussion as expose to the continuous and
considerable inhalation of metallic and mineral, or other inorganic
fiber dust, and in which the evidence is at least fairly conclusive that
the resulting disease liability and mortality from tuberculosis and
other respiratory diseases is above the average for occupied males

generally.
SCIENTIFIC TERMINOLOGY OF INDUSTRIAL DUSTS.

* Preliminary to a discussion in detail of the mortality from tuber-
cilosis in dusty trades it may prove of some advantage to those
who do not have access to the original sources of information to
present a brief summary of qualified medical opinion regarding dust
as a factor in occupation diseases and mortality. In a course of lec-
tures on “ Unhealthy trades,” delivered before the Society of Arts,
London, in 1876, Dr. B. W. Richardson? placed injuries from the
inhalation into the lungs of fine particles of solid matter, usually
defined as dust, at the head of the causes responsible for industrial
diseases, and from his discussion the following is quoted:

The term “ dusts,” as T would here apply it, includes all those fine,

solid particles which are thrown off from various substances in the
processes of manufacture or treatment of articles in common use in

1 Scfentific American Supplements, Nos. 9, 10, 18, 19, and 22, dated, respectively,
Foh 98 Aar 4 Anr 920 Mav f ond Mav 97 1R74.
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DISEASES RESULTING FROM DUST INHALAT‘ION.

A:n American authorit;y on occupational diseases has referred to the
subject at some length in an article contributed to Buck’s Hygicne

! One of the most Important contributions t
0 the scientific study of Industrial
::)I;e;feond :;nd enlilrged edit_ion of a treatise issued by the Museum of Industr;;l Id[llsat:‘rfs
vorkme;llﬁa du ;890. The tltl? of the publication is ** In den gewerblichen Bct;‘;ehm?
yorkor hoetn e ilt::ubar.teul in Wort und Bild.” The publication includes 14 p.'lg_r‘s of 56
bt b;; Digr;x‘p Mc‘ ill;;stratioss of typleal industrial dusts and an extended expi'm'xtory
A O gerka, with the divisions of: (1) metallic @ eral
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and Public Health, printed in 1879. This writer, Dr. Roger S. Tracy,
for many years registrar of vital statistics of New York City and
sanitary inspector of the board of health, makes the following state-
ment, with particular reference’to the special form or type of disease
resulting from the inhalation of metallic and mineral dusts:

The disease comes on very gradually, like the moré slowly de-
veloped forms of phthisis pulmonalis, and its duration may be ex-
tended over four or five years. It begins with the cough of irritation,
dry and hacking at first, with very scanty expectoration, whitish and
stringy in character; there is no hmmoptysis, but sometimes nausea
and vomiting in the morning. Auscultation at this time reveals
puerile respiration, with occasional slight réiles. The expectoration
gradually increases in amount and becomes reddish, and soon after
this tinge appears there may be hamoptysis. There is dyspnea on
slight exertion, and dullness over the whole chest, with weak respira-
tion and mucous rdles. There is no fever, and the appetite and
strength are still good. If work is abandoned at this time, recover
is not only possible, but in most cases probable. 1f work is continued,
the lung tissue begins to break down, and eavities form near the
apices. Expectoration is very profuse, and there may be severe
hemorrhages. There is general dullness on percussion, and the last
traces of vesicular respiration give way to sibilant, large mucous and
cavernous riles. Fever is continuous, with evening exacerbations,
night sweats, emaciation, insomnia, and great dyspnea, soon followed
by death. : '

L]

Very suggestive also are the observations and conclusions of Dr.
John Syer Bristowe, F. R. S., who, in an address on industrial dis-
enses, read at the conference on sanitary subjects held in connection
with the International Health Convention of 1884, discussed the

effects of nonpoisonous irritants on the lungs, in part as follows:

Occupations which habitually expose the workmen to the inhala-
tion of abundant solid particles that are incapable of solution or
removal by the animal tissnes or secretions, in many cases induce
chronic diseases of the lungs, which are known as the asthmas or
consnmptions of the several occupations referred to, and tend very
materially to shorten life among those engaged in them. Workers in
coal mines and in copper mines, grinders, millstone makers, and flax
drescers are perhaps especiaily liable to suffer from such causes. 1t
is marvelous how tolerant the bronchial tubes and lungs are of for-
eign particles which are drawn into them with the breath. ¥Wherever
snioke impregnates the atmosphere, as in London and other manufac-
turing towns, its particles are conveyed in greater or less abundance
into the Iungs; whence some are expelled with the expectoration,
whicl presents, consequently, a slaty or black appearance, while some
get absorbed, and becoming deposited in the tissue of the lungs, pro-
duce in them that black mettling which increases with advancing
vears, and 1s well known to pathologists. Yet, as a general rule, the
soot-studded organs remain practically healthy, and no clinical evi-
dences of pulmonary disease manifest themselves. The same remarks
doubtless apply to the inhalation of the siliceous particles of ordinary
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.HARMFUL CONSEQUENCES OF INDUSTRIAL DUST EXPOSURE.

Th.e most‘qualiﬁed and extended discussion of the entire subject of
the _1nhalatlon of dust, its patholegy and syn)ptoumtolog)" with
Spe(n'al reference to dusty trades, is by Dr. J. T. Arlidee \\'11()Ji1’1 1592
pub‘hshed a treatise on The Hygiene, Diseases, and M:rt’nlil v ’of ();('-1:-,
pa.tlops. “ Few, indeed,” he argued, “are the occnputi(:nsv in w]iich
dust is not' given off,” and “ in none can it be absolutely harmless f(lur
the lung tissue must be just so much the worse, and less (‘ﬂiCieIVlt’ for

its purpose, m proportion to its embarrassment by dust.” And in
continuation— '

- What occurs to the ordinary citizens becomes magnified ten or
hundred fold to those engaged in dusty occupations, and more es )e?
cially where the dust itself possesses noxious proper’ties. But nn‘ilecsq
dust has this latter quality, it is remarkable with what indifference
its inhalation is treated by the majority of workmen. In one sense
indeed, it is unfortunate fhat it does not, for the most part awaken

-attention by any immediate tangible consequences. Its c’li(savb(lino'
action is very slow, but it is ever progressive, and until it has already
worked its baneful results upon the smaller bronchial tubes 'md‘ ‘1i{
cells and caused difficulty of breathing, with cough and qr:it(tin-g( it
is let pass as a matter of indifference—an inconvenicnce of the tz:zi"(lé

OBSERVATIONS ON NONTUBEECULOUS RESPIRATORY DISEASES.

Arlidge called attention to the fact that bronchitis. asthma
pu].n}ona.ry fibrosis and tuberculosis were foremost in ,the cau;e
British mortality, holding that without doubt these maladiesu ;\'or'e
larg:ely a'ttributable to the inhalation of dust operating per sé’ or lin
conjunction with constitutional proclivities and insanitary surl,'()uhd-
ings. In further continuation he observes— 7

- Pathologists tell us of the pr illi i i
_ u > presence of bacilli in tubercular discase
ahd favor the belief that these minute bodies are the cause l(q)fq;f.’

and
s of

A
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This notion may represent a whole truth or only a'pattialone;in my’r
opinion, the latter. For I doubt if 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 life, or with constitutional debility and inherited .
taint, or with the occupation followed ; of which contributory factors
two or more may cooperate. And assuredly the breathing of dust
may be reckoned as one such of no light energy. In other words, I
look npon a phthisical lung as one prepared for the germination and
multiplication of bacilli, and not a primary product of those micro-
scopic organisms, nor of the prodicts of their organic existence. '
The conclusions of Arlidge are summarized in the statement that
“One practical lesson is to be gained by these considerations—
namely, that persons predisposed to respiratory diseases and phthisis

ought not lo engage in dusty occupations.”

BRITISH GOVERNMENTAL INVESTIGATIONS,

More recently the subject of occupational diseases in their re-
lation to workmen’s compensation has been considered at length
and in much detail by a British departmental committee appointed
to consider the pressing and important question of workmen’s com-
pensation for industrial diseases. In its observations upon respira-
tory diseases, and in particular bronchitis, pneumonia, and phthisis,
and their relation to occupation exposure, the committee concluded

that—

Pulinonary disease manifests itself in three kinds or forms—as
ordinary tuberculous phthisis, acute or chronie; as “ fibroid phthisis,”
and as a mixed form when a tuberculous process is ingrafted sooner
or later upon the fibroid. Fibroid phthisis is always a slow disease.
‘It consists in a chronic reactive inflammation around the many
minute foci of dust inhalation, which by coalescence gradually in-
vades large areas, impairing and strangling the proper lung tissuesin
corresponding measure. Again, a lung so impaired is very apt tq
harbor bacilli, especially the bacillus of tubercle, by the influence of
which it may be still further destroyed. Thus both fibroid phthisis
uncomplicated and fibroid phthisis with the supervention of tubercle

are in their nature occupational diseases.:

TYPICAL FORMS OF FIBROID PHTHISIS.

The committee, in its final report, describes the typical forms of
fibroid phthisis as induced by the inhalation of industrial dust, hold-

g that

The first symptom is a cough which insidiously, and for a while
almost imperceptibly, becomes habitual. At first in the morning
only, it gradually becomes more irequent during the day, and expec-
toration, nominal at the beginning, becomes more marked, though

1 Report of the Departmental Committee on Compensation for Industrial Diseases,
London, 1907, p. 13. .
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‘rants the view that while ordinary tuberculous phthisis can not be
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1007, p. 13, .p rtmental Committee on Compensation foy In

% Idem, p. 14,
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processes; stone workers employed on- certain kinds of. stone, espe-.
cially if not working in the open air; tin miners, in particular such
as have previously been exposed to the exceedingly unhealthy condi-
tions of the gold mines of the Transvaal; and ganister miners, in-
cluding men employed in certain processes of ganister brickmaking.
The committee did not arrive at final conclusions regarding persons
employed in the slate industry, or employees in the working of
ashestos and many other recognized unhealthy trades, partly, no
doubt, because of the limited scope of the inquiry and the paucity of
conclusive statistical data. It is pointed out by the committee that
it was not possible to separate the English death rates for fibroid
phthisis from those for other diseases of the respiratory system, since
medical men do not, as a rule, distinguish that disease when certify- ]
ing the causes of death. It is clearly established by the results of the |
investigation that such a distinction should be made and that medical

practitioners should qualify the death returns from tuberculosis in §

all cases where the death was the result of fibroid phthisis.

The committee, having arrived at the opinion that fibroid phthisis
is a specific and distinguishable trade disease, concluded that em-
plovers might properly be required to. pay compensation to their
workpeople who contract it; but it did not, however, recommend |
the extension of the workmen’s compensation act to the disease for
two reasons. The first was that, owing to the long period of its
development, it would not be right to lay the whole burden on the
employer under whom the workman had been serving during the
12 months prior to the incapacity. The other and even more impor:
tant reason was that for several years before the nature of the disease
can be definitely diagnosed the patient may suffer from symptoms
that, while not distinctive, are sufficient. to prevent him from securing
employment.

& ‘the year 1910:

§ - data published in the annu

§ ~ decennial mortality statistics of

In the brief descriptive account of 118 industries and occupations -
considered in ‘detail in this discussion only the most general facts '
have been included in order to emphasize, as far as possible, the in-
dustrial processes productive of conditions more or less injurious to
health in general, and conducive to the development of tuberculosis in
particular. Authorities are referred to only so far as this has seemed
pecessary to establish clearly, in the case of each trade or oceupation
considered, the facts of a more or less excessive degree of frequency of
pulmonary tuberculosis. aside from the statistical sources of informa-
tion which form the basis of the subsequent conclusions, except in the
case of a few employments for which neither general vital statistics
nor insurance mortality experience are as yet available. The. term
“ tuberculosis” is used in a very general sense, but s a rule limited
to phthisis pulmonalis, or pulmonary tuberculosis, unless otherwise
stated. All of the references to insurance mortality experience are

‘spéeified occupations living at ages 6
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ited to the mortality from phthisis pulmonalis and do noz include

il?at from other forms of tuberculosis or other fo

: rms of respiratory
dlse_ases unless specifically stated in the text. ey

SOURCES or STATISTICAL INFORMATION.
The principal statistical d
the following: First, the o
sex as published in 1914 by

ata ut_ilized in the present discussion are
coupatlf)n returns according to age and
e the Thirteenth United States Census for
5 second, the occupation mortality statistics of the
Twelfth Census, published in 1904; third, the occupation mr)rt,nlih:
al reports on the mortality of ite
tolished. ality of the United

Sta.tes registr ation area for the years 1908 and 19095 fourth, the occu-
. Ppation mortality statistics published :
ii::he ?eport of the R;egistmr—(}enernl of Births, Marriages, and Deatlhs
or England and Wales for the two periods, 1890-1892 and 1900-1902
(no later data have as yet been published) ; fifth,

decennially as a supplement to

the corresponding
Scotland; sixth, the industrial mor-

al Insurance Co. of America for tI
) . - - i . A CPICE ¢
period "1897 to 1914, published in connection wiih the company’s

exhibits at the British Congress on Tuberculosis, 1901, the Louisinna
,Purchase Exposition, 1904, the International Congr’ess on T;ll;orl-
cylos1s, 1908, the International Congress on Hygicne 511(1 Demoﬁ
ralphy, 1912, and the Panama-Pacific International PJX[)()Siﬁ()h 191?-
seventh, the industrial mortality statistics of the Metrépolitah .Li'fé
Insul'ﬂance Co., presented at the annual meeting of the American
I?ubhc Health' Association, 1915; and eighth, miscellaneous occupa-
tton mortality statistics derived from special sources or made pulfl‘ic

I connection with local investigations, including among others

medico-actuarial experience data, the mortal; t
ned! 2 ate rtality returns for X-
tile industry of Blackburn, ] 4 st Gt

England, the cutlery industry in Shef-
field, .Eng,land, the quarry industry of Derbyshire, ]‘Jnéland, the
E‘;Fone industry of.Aberdeen, Scotland, the mining industr); of Corn-
\\:all, South Africa; Montana, southwest Missouri, ete.

tality statistics of the Prudent;

PRINCIPLES OF STATISTICAL ANALYSIS.

At least four different statistical methods are available for the
purpose o.f determining with approximate accuracy the deﬁ‘ee of
tuberculosis frequency in different trades or specified occu;ntionc
.Absqlute accuracy is not obtainable in investigations of this kind no;
18 this absolutely essential for the practical ends in view. ’

The first method is to determine the proportion of persons in

deeified 5 and over, and to ¢ ar
éamefmt.l_l the corresponding proportion for oc’cnpied nl(:lzsq;:lltezlif
ally. '.I.‘hls method is never conclusive by itself, but is occasignall
useful in connection with the use of other statistical data Tt i{
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' . . R ”;;: .‘r.,' . . v'v.r ,i‘o-:{
self-evident that other factors besides m?rtaltlty_;‘détm;mmlﬁa ea Itlgeol‘), o
l-)ortion of persons in different ocl()zupflxltl_pns _at\afgi; o and over.
l : " -ation, by the census o ) of
1t has been shown, for illustra , . fhat o the
male population, ages 14 to 44, thetpripo?tll?lt) s{;p;gy:i elr cfnt ul
1 1 : t, in contrast w . '
cccupations is 89.3 per cent, o Snoad in the general
ati The proportion employe ! :
the female population. T : peral
population varies materially according to sex and age,t tthel“:hl;gl %he
oradual increase from ages 14 to about -45, subseq}lexz1 for ich the
;1'(01-)01'ti0n either unemployed for physical or re?re 'ul(:stmtion o
r *‘{sons gradually increases. At ages 21 to 44, 011[; 1t o ‘263’1)9)1.
the Anw?ican population 96.7 per cent 'offtllxe meltll;:ti :nso %he ;na_xi_
' y loyed in gainful occupa .
cent of the females are emp g o e
mum proportion of employed among women occutl"s I;\gt ag R
when 39.9 per cent are engaged in gainful occupations. i 6 the
In the general population, ages 10 years and over, acecr?t > %emales
census of 1910, 81.3 per cent of males and 23.4 per 19 o of ferales
\‘\"(\1;‘ ;nvq oed in gainful occupations. The corresponl(émb ]d cent ?Or
in 15)()(: ;v('ordi;ﬁ to the census, were 80 for n}ﬂ §natllllepri;wi].ml
females. ‘The proportions for the nggregate.empl()) Ees i nsus,of cina
occupations with exposure te dust, according to the ce 0,
are shown in Table 3. -

WITH EXPO-
DISTRIBUTION OF PERSONS IN GAINFUL OCCUPATIONS
Tanen 3 AGE DE SURE TO INDUSTRIAL DUSTS.

¢ .
C d from Re t of Bureau of the Census on Oceupation af C! . () occupations inoludcd,
ompiled {r ort o A Occu Statistics, 1910. : e
P $ P ti 9 For
[ P

see pp. 46 to 50.] . H N
. T
Males. Females.: Vi
Aeegon: Number. | Percent. | Number. | Per cent.
1.2
..... 11,817 0.4 rg, %%} . 2
e : % 108 53| avam 37.3
1o 8 v oL e o 2| 308,130 5.8
15 to 20 years. 5,008 b4 g'é 1 3 13 i
o mrls" ............. 658,774 . , i
Fvears and Over ..ooieiieicieianeiaanas - :
; .wa'“ . 1,10 ANA OVOT. cusvnsaasnansonsasansoncan 3, 264, 500 100.0 673,473 ,
Totzl, 19 yearsand over....... ...

By way of further illustration aEtention may8 be rdlcr:s:e(iv ziet_l;g
act that of 5,606,789 farmers 2,457,572, or 43.8 pe o _1,'n ore 49
e lover. In contrast, out of 210,566 males employed 1 otton
years {m; '03»L iTG or 16.4 per cent, were 45 years and (?ver: .y ?n
A 11, be, uite erroneous to conclude tha't the dxffe.lence.s 1e
Devcen “;0“ ineqcl?re the full effect of an excessive mortahty, sdmtc):
k)elcsll;:;(?s: 1‘c:1;;)lls the age distribution is pmmn}q]y de?ri??il;:dﬂ{
::fu »ational requirements and co.nditlons. Th.e 1111.15t-?t:1 t10 19 sl
" tl for the purpose of emphasizing the practical limitatio : ;
cmtll A(lnof f\%iertaininv occupational mortality by means ofl the prt(;
lll)fltigil of i);zl'sons livibng at advanced ages in specified employments.
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The second method is to ascertain the average age at

death in par-
ticular occupations from all and specified canses. This method wag

quite extensively employed in the earliep registration reports for
eertain New England States, and while occasionally useful in con-
‘hection with other data the method by itself is {requently seriously
'misleading. * According to the combined statistics for the State of
Rhode Island (1852-1910), the average age at death of farmers wag
67.4 years, against 55.8¢ years for florists. There are no reasons for
believing that on the average

florists experience g higher death
rate than farmers and certainly not to the extent indicated by
the difference of 11.5 Years in the average age at death. Another

interesting illustration js the high average age at death of clergymen,
given according to the Rhode Island experience! as 63.78 years, and
the very low average age at death of electricians, given as 36.14 years,
These illustrations are sufficient for the purpose of emphasizing
the usclessness and misleading character of a method still oceasion-
ally employed in determining the relative mortality
occupations from all causes or special causes by me

age at death. ‘

The third method is to determine the exact mathematical rate of
mortality from all causes or specific causes, such ag tuberculosis or
" industrial accidents, by the ascertainment of the number of deaths

occurring among every 1,000 persons of any particular trade or ocey-
pation exposed to risk of death for a given period of time, usually a
-single year. This method is probably the most satisfactory ; but it is
often quite impossible to secure strictly accurate information regard-
ing the number of persors employed in particular trades or
tions and the corresponding number of deaths in precisely the same
group of employments. Estimates of the numbers exposed to risk in
particular occupations are quite likely to be seriously mis]
the chance of ‘error is materially increased I
vailing methods of occupation classificatior

in different
ans of the avernge

occupa-

eading, and
y differences in the pre-
L It is rarely the case

that both the census enumeration and the occupation mortality re-

turns are ascertained in exactly the same manner by the census and
the health authorities or registration officials throughout the country.

The fourth method is to determine the exact proportion of deaths
from a specific cause, such as pulmonary tubereulosis, oceurring in
the mortality from al] causes, without reference to ages at deatl.
"‘When this method is used with the required caution, the proportions
thus determined are often sufliciently suggestive of abnormal condi-
tions and occasionally conclusive, '

JiA fifth method is a modification of the fourth and s generally known
as the proportionate mortality Ggnre, by means of which the propor-

0o 1 Fifty-eighth Registration Report, Rhode Island, 1910, p, 631 et scq,
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tion of deaths from any particular disease, such atsh puflln‘:;z?a;{ Z\;ges:s
culosis, is calculated as & perce:,ntage of. the ('11‘ela' s o s e
occurring during specified periods of .hfe. This me hod bas B e
extensively employed ,in the present <i’15(.:usslol.1,t.s1nc TS e
available industrial i;lsumnt(ie én?;t:h;);a:flz;zlsi;cs}l :ﬁever, oL bave
been fully utilized. This method, 1n a m - ) - e’sents iy
satisfactory and practically conc_:luswe,.su}ce itp o b
i -acy the true proportionate mmdgpce of pulm y
L‘E{‘;;saziughe )éegl'ee of iItJ:s frequency at specified periods of life.

INDUSTRIAL INSURANCE MORTALITY STATISTICS. . :

The industrial insurance mortality statistics gzleh(z’:(i ;1(1) :l}izrlz,;e;}it}ly
discussion are derived la;'sgeghizgm ht::éexf;;?: co of b 'time e
ublicity to the faclf of their ex;.)eri.encei .The. Eesulhz%ﬁsu;;;g;
fionate mortality rgfirns, however, indicate a specihic mo1 {hé zxperi_
pulmonary tubere osis sortnewhg.t}ib(:llo];;7 trl:z (;ll(;t.:;al,e f;:tcizn; xR
ence is, to a certain extent, modihe ; (‘,nar oD e e or
words, the proportionate mortality 'from pulmc % e riods

v 1al loss from the disease .at specified ag

t\?((:ultc{‘ﬁ?\vs Cl‘);;en somewhat higher if mfsdlcal s-elltlact;lqn g:gé sn(;tn gfﬁg
made use of. In comparing this experience .w1(’; S: : cthe (.I:, o
standard for the registration area of the United States ! tr;lde'g wl
‘:o(n is. therefore, somewhat more favorable to the vamo.uf O s
;)ccu ),at.ions considered than would 'h.vae b.een the case 1 .th gd;ﬁerent
cnul(li have been derived from the registration records of the difiere]

representative compa

. : companies
States and cities comprehending the experience of ‘th.e : P

reig;ritlixetoz;ggregate number (34,997,474) of industrial policies in

. . 16
{oree with all American industrial companies on December 31, 1916,

1 . . E . |] ” P ] . ] i M 1. |
. :
p‘ 3 ?

considered as thoroughly representative for the industrial population phthisis. Pneumonia has been reported as frequent among work-

¢ men in blast furnaces, owing, in part, directly or indirectly, to the
¥ inhalation of slag dust. The disease known as siderosis is commonly
¥ met with among metal polisher
® in metal working.
The proportiohate mortality figures may briefly be explzlxln;(ﬁ1 Sz;z
follows: At ages 25 to 34, out of every 100t dez(tlths. frot?em14 -t
registrati ' ited States during :
i eaistration area of the United v
:;cltilrlleg ri11gl£)13, 30.5 deaths were from pulmonary tuberculosis. The

of the country at large.

FROM PULMONARY
ORTIONATE MORTALITY 4 _
’ e PROP TUBERCULOSIS.

. o ; . {,}
corresponding proportion of deaths in the industrial insurance mor-.

.

tality experience of the Prudential Co. was 67.9 per cetit for:
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upholsterers, 45.8 per cent for potters, etc. The difference between
" the average mortality from pulmonary tuberculosis for the registra-
- tion area as a whole and the corresponding proportionate mortality

from pulmonary tuberculosis in the occupations considered in
- some detail, measures approximately the health-injurious circum-

& stances for different employments. It, however, does not follow that

all of the difference is necessarily or specifically attributable to the

employment as such, or to the health-injurious conditions under
- which the industry may be carried on. A

DESCRIPTIVE DEFINITIONS OF INDUSTRIAL DUSTS.

Preliminary to the analysis of the mortality data and the observa-
tions having reference to the specific occupations or employments
considered, the following descriptive definitions of industrial dusts,
by Charles Baskerville, Ph. D., are included in explanation of the
statistical data and groupings of occupations with exposure to indus-

~ trial dust. The extract is from an exceptionally useful and trust-

worthy dissertation on “Air impurities: dust, fumes, and gases,” in
the New York Medical Journal, November 23 and 30, 1912.

Frirst, as regards insoluble inorganic ditsts, it is said that “this
class includes metals (antimony, arsenic, type metal, brass, bronze,
copper, aluminum, iron, steel, lead, manganese, vanadinum and ferro-
vanadium, silver, tin, zine, and solder) in a,state of fine division
(dusts, atomized metals, metallic powders) ; flue dusts; various ore
dusts (iron ore, etc.) ; silica, sand, emery, flint, glass powders; carbon
graphite, diamond, coal, soot; brick dust, marble, granite, cement,
térra cotta; Hme, gypsum, plaster, meerschaum; phosphates, guano,
etc.” The continuous and considerable exposure to the inhalation of
insoluble inorganic dusts, according to Baskerville (who is sustained
by numerous other authorities) may result in fibrosis of the lungs,

. chiefly because of the inhalation of siliceous or metallic particles, as,

for example, is the case in the so-called potters’ asthma and grinders’

s, knife grinders, and others engaged

Second, soluble inorganie dusts—This class, according to Basker-
ville, includes such substances as are likely to be swallowed and ab-

* sorbed, as, for illustration, metal particles, including lead, brass, cop-

per, zinc, arsenic, mercury, and silver, as well as soluble inorganic
salts. Many dusts of this class, it is pointed out, “are dangerous
not only because of their irritating or poisonous properties, but also

O - heir inflammability, e. g., potassium chlorate.”
: tors, 53 per cent for _because of t Y, e g.,p
3 t for prlnters-and compositors, .
grinders, 55.9 per cen :
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Third, organic dusts—This class is defined?a§*éomptising such
widely varying materials as “sawdust, fu_r,'fs'kiiis‘,“ feathers, broom
and straw, grains and flours, .jute, flax, hemp, cotton; ‘wool, ciipet
dust, street sweepings, tobacco-box dust; hides and leather, felts,
rags, paper, horsehair, ete.” Typical of the diseases caused by or-
ganic dusts are: © Flax dressers’ disease, a kind of pneumonia due
to the inhalation of particles of flax; pneumoconiosis due to the
inhalation of dust by ganister workers; alkaloidal poisoning from
African boxwood by workmen engaged in shuttle making; and ma-
lignant pustule and a febrile disease among rag sorters.”

'THE CLASSIFICATION OF DUSTY TRADES.

The oceupational grouping adopted for the purposes of the present
discussion is necessarily a more or less arbitrary one, since all em-
ployments involve exposure to more than one particular kind of dust.
1t is, however, safe to assume that the predominating characteristic of
a particnlar kind of dust exposure primarily determines the resulting
departure of the mortality from pulmonary tuberculosis from the
normal for the general population. All the groupings of dusty trades
which have been adlopted by Benoiston de Chateauneuf, in Oesterlen’s
Medical Statistics,t by Ilirt, Sommerfeld, Merkel, Arlidge, Oliver,
and others have this limitation in common, since no entirely con-
clusive scientific investigation has been made to afford the material
for a final and strictly scientific classification of dusty trades. The
" present classification, however, will at least serve the purpose of
a convenient arrangement, with a strict regard to the facts as they
are kncwn and understood at the present time. .

The occupational grouping as given below has been adopted to
emphasize in 4 rather general way the principal dust hazards in 118
cccupations or groups of employments, and to facilitate the con-
venient reference to the particular industries considered in more or
less detail in the subsequent discussion. '

INDUSTRIAL AND OCCUPATIONAL CLASSIFICATION ACCORDING TO THE KIND

OF UNAVOIDARLE DUST EXPOSURE, WITH SPECIAL REFERENCE TO THE
MORTALITY FROM PULMONARY TUBERCULOSIS.

SECTION, A—INORGANIC DUSTS. ’

Group 1.—Metallic dust.

Die setters and sinkers.

Artificial-flosver imakers.
Electrotypers and stereotypers.

jrass workers.

Chippers, at blast furnaces and steel Engravers.
rolling mills. Filers. R |
Compositors and typesetters. Gold beaters. gt
Grinders.

Cutlery makers.

1 Handbuch der medicinischen Statistik. by Dr. Fr. Oesterlen, Tilbingen, 1874, p. 389.

"Hat factories. .
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Qrinders, card tcotton mills),
. Jewglers, manufacturing,

" Polishers, buffers, and ﬁnishers.
-}I(’vressmen and press feeders.

Sand blasters,
Saw filers.
Solderers.
Toolmakers,

Group 8.—Mineral dust.
Asbestos workers.
Briek, tile, and terra-cotta factories
Core makers, .
" Color mixers.
Glass blowets.
Glass factories (other than blowers).
Lacquerers, Japanners, enamelers.

Liine, cement, and gypsum factories,
Lithographers.

Marble and stone workers,
DMica workers.

Mirror makers,

Molders,

Paint factories.

Paper hangers and helpers,
Plasterers,

Potteries, .

Whitewashers,

. Group 8.—>Mincral industrics,
-Asphalt mineré.
Bauxite miners,
Coal miners,
C‘opper miners.
(}old and silver miners,
Graphite miners,

Jron miners,

Lead and zine miners.

Mica miners.

Phosphate miners.

Quarries,

Quicksilver miners,

Spar miners.

Sulphur miners.

Other and not specified miners,

SE .
CTION B.—ORGANIC AND MISCELLANEOUS DUsTS

; Group 4 —Vegetable Jiber dust.
Bx;oom amnd brush factories.
Uorn shellers, "grain thrhshers, wood
sawyers, ete, in agriculture,
Cotton ginners,
Cotton spinners.
Cotton weavers,
Other cotton mill employees.
Hay and straw balers. )
Henip and jute mills,
Knitting mills..
Lace anq embroidery,
Linen milsg,
‘Paper and pulp mills,
FPaper-box makers.
Rag dealers,

Rag pickers, sorters, and cleaners,

Rope and cordage factories,

Sail, awning, and tent factories

Straw factories,

Te.xtile mills—dyeing, finishing, print-
ing.

Textile mills (not-speciﬁml).

Wood—ecabinetmakers,

Wood—box makers,

Wood carvers,

Wood—furniture factories, execept pol-
ishers and finishers,

Wood—piano and organ factories, ex-
cep‘t polishers and finishers, o

Wood polishers and finishersg,

Wrappers and packers,

i Group 5 —Animai and mized fiber dust

Carpet mills.
Furriers.
Hair workers,

Upholsterers.

Silk mills,

Woolen and worsted spinners,
Woolen and worsted woavers,

1\4{1“[‘(‘,55 Illllkels “ He vors 1 1
3 O(,l(,n nl]d W Al‘y_l:e‘.l il S.
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Group 6.—Organic dust,-.-

Grain and flour mills, -
Grain-elevator employees. -
Harness and saddle factories..
-Pocketbook and belt makers.
Rubber factories.

Shoe factories.

Shoemalkers (pot in factories).
Tanneries. i
Trunk factories.

Bakeries.

Bone and ivory workers,

Jutton factories.

Candy factories.

Celluloid workers.

Charcoal and coke works.

Cigar and tobacco factories.
Tertilizer factories. ‘ v
Glove factories.

Group 1—Mized organic and inorganic (public) dusts.

Street car conductors.
Street car motormen,
Street cleaners.
Sweepers, car.

Waste products (junk).

Carringe and hack drivers.
Chautfeurs.

Coachmen.

Drivers and teamsters.
Garbagemen and scavengeys.

AGE IN RELATION TO OCCUPATION AND DUST EXPOSURE.

For convenience and ready reference the so-called dusty indus-
tries, trades, and occupations have been arranged in seven large
groups, which include specific subgroupings and an aggregate of
3264500 males and 673,478 females, as returned by the occupation
census of 1910, The grouping in matters of detail is unquestionably
open to criticism, but in the absence of a thoroughly worked out de-
scriptive account of the industries, trades, and occupations referred
to it is exceedingly difficult to adopt a more satisfactory arrangement.
Since each subgrouping will be discussed in detail, the errors inherent
in the main groupings are not, as a matter of practical certainty, of
sufficient importance to invalidate the final conclusions concerning

the specific injuriousness of particular forms of dust. Since the age -
distribution of wage earners in particular occupations varies widely,

the details according to sex and for all the seven subdivisions are
given in Table 6 (pp. 46 to 50), included in which is a column show-

ing for each and every industry, trade, or occupation the proportion
living at ages 45 and over. The wide differences in age distribution
disclosed by this analysis are of special importance in the scientific
consideration of the mortality data and the descriptive observations
concerning the conditions under which the various dusty trades are
carried on. The same conclusion applies to differences in the sex dis-
tribution of employees; for, as elsewhere shown, the specific death
rates from tuberculosis vary considerably, according to age and sex.
For illustration, at ages 15 to 24 the mortality from tuberculosis. of:
the lungs is 12.15 per 10,000 for males, against 14.15 per 10,000 for
females; in other words, the normal tuberculosis mortality of females
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GE DISTRIBUTION OF EMPLOYEES IN DUSTY TRADES
: ADES.

' Table 4 shows th i :
, ’ e proportionate distribution of int
f‘f,oups of dusty trades according to three Fnbdiviq'nmles'm e e
b, from 16 to 44, and 45 Tt e et

the census age grouping by

en
o age—under
1S most regrettall

! \ grettable that
o th s e abing by occ,n‘g?tlon should not have bheen extended
I S de;r;,tw t1}(}11, of course, for certain moibidity

. ity s 15 distinetly more usefu onclusive tha,
the nito perion o pa oo i dist 1 and conclysive than

and over.

. TarrLe 4.—~I'ROTO 0 d . h R MES
PORTI ATE AGE 1 Ti0 LES 1 DUSTY T
» > N 5 DISTRIRT 1ON OF M A S IN A

mptl
[Cor .p ed from Report of Burean of the Censuson Occupafion Statisti

see pp. 45 (o 50.] ¢, 1910. For occupationsineluded,

Per cont in age group—
_
Under 16, | 16t 44, 43andover

Trade groups.

—_—_—

16.91
19.71
13,61
17.26
. 45
23,11
21.32

11, Motallic dust
3. Mineral dust

20. 18
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of employees 1n ; trades the propor vith
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DUSTY TRADES.

ABLR I“-'.—-PROPORTIONATE AGE DISTRIBUTION OF FEMALES IN
[c_ompiled‘from'Report of Bureau of the Censuson Oceupation Statistics, 1910, For
- §¢0 pp. 46 to 50.]

- —

oceupationsinehided,

—

Percent in age group—

Trade group. -_—

Under 16. 16to44. [15and over.

L Metalliedust...ooo 4.97 90. 50 5.23

. 2. Mineraldust. ... 7,99 £5.26 6.75
8 Mineratindustries. 11T IIITIITT T 7.27 80,91 11. 82
3. Yeaetablo fiber dust. ... 1 IIIIITITT I e 11,94 81.75 6.31
5. Animaland mixed fiber dust, 8. 44 82.90 036
8. Organiedust,............... -~ 7.45 84.55 L.
7. Mixed organic and inorganic (public) dus 1,60 78.20 20, 50
e S S

Total. et 9,50 $3. 10 7.40

¥ - No safe deductions can be based upon this table
k- included here for the purpose of completencss,

uncertainty inherent in this table is the constant elimination of
women from industry on account of marriage and for other reasons,
naturally tending toward a decidedly lower proportion of women
ages 45 and over in industrial pursuits, regavdless of the fact that
in the population at large the proportion of women
of life exceeds the cor

responding proportion of men.
?o these qualifications it is sug,

» which is merely
The chief factor of

at this period
Tiven subject
J gestive that the proportion of womoen
. aged 45 and over employed in occupations with exposure to metallic
| dusts should be the lowest of the seven groups, 5.23 per cent, against
§ 740 per cent for the aggregate number of female employees in oceu-
pations with exposure to industrial dusts. There are practically no
women employed in mineral industries, but as shown by the intro-
Juctory tables most of the occupied females are cemployed in the

occupations with exposure to vegetable fiber dusts, animal and mixed

fiber dusts, and organic dusts, which are, of course, inclusive of all the

different subdivisions of the textile Industry, Tt is sugeestive in this
connection that no definite conclusions can be drawn from the table
further than as stated.

The analysis could have been extended to the 118 individu
pations, employments, or industries,
this unnecessary.

al oceu-
but the table following makes
The details, however, in the case of many
tions are distinctly indicative of unfavorable e

tespecially is this true for grinders, polishers, and buffers, toolmakers,

and sand blasters in the iron and steel industries.
*detail, however, is much more sub

ocenpa-
alth conditions. and

An analysis in
ject to the qualification of extreme
a for the purpose of emphasizing the pos-
sults of any particular occupation, industry, or trade
tion of men or women employed at ages 15
The data are included primarily for the purpose of malk-
ing the statistics conveniently available, and to bring the facts of ago
istribution into intellizent correlation ta Hha mamosad 1t :.

34

nd over.

»
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s and conditions more or less accountable:for health-
tain occupations, trades, and- industries by
certainable exposure to different kinds 3

the circnmnstance
injurious results of cer
reason of the approximately as
of industrial dust.

TarLE 6.—AGE DISTRIBUTION OF EMPLOYEES IN DUSTY TRADES, BY SEX AND OCCU-
' PATION GROUPS. : . R

d from Report of Buresu of the Census on Occupation Statistics, 1810.]

Compile
GROUP. 1.—METALLIC DUST.
N {n age group—
Total | umber in age group cigrt
Sex and occupation group. em- ! 45 years
pation group ploy- | 1oto | iato | 18to | 21to [45and| dn
ees. 13. 15. 20. 4. | over. | over.
MALE. ) N
Artificial-flower makers 672 235 19.0
Brass workers 11,166 | 2,999 18.8
Chippers (blast furnace and steel rolling mill). 7 151 18.7
Compositors and typescters.......ooeoeee-oe 70,726 | 18,834 16.9
CULICrY TNAKETS. . cevrreervanmmnreanssnarmasess 2,804 945 19.5
Die setters and sinkers. .. 1,996 454 16.5
Elertrotypers and stereotype 3,007 660 15.5
ToNEIAVErS..ueeeneanennsnsens- 7,574 | 1,864 16.5
Filers........ 1,769 805 20.7
Gold beaters. 327 165 27.2
Grinders.._ .. 5,346 1,705 20.8
Grinders, card...o..o. oo+ 726 294 27.0
Jewelers, manufacturing 4,257 1, 4'32 20. 6
Folishers, buflers, and finishers. 21,759 | 5, 367 16.9
Pressmen and press feeders. ... 16,64'{ 1,971 7.6
Sand blasters, iron and steel.. 65 141 4.4
L 11 1 O s 4,910 1 2,046 27.9
BOMIOTOTS - - - camemacnnnnaroerosmmnam amenss 8 56 12.9
TOOMMYROLS. . eaeeonnnnnesammmmmasasenasenssse 14,136 1 3,669 18.2
L ) D 258, 454 5 (169,147 | 43,786 |........
Ter cont in each 8ge groUP. «-occeeanecennnnnes 100. 00 65.45 | 16.94 |........
FEMALE. *
Artificial-flower MaRers . oceerannrrmcnansess 8,616 3,701 3, 2‘)1 559 6.5
Bross workers. . ..........- .. 137 §2 83 13 7.0
Compositors and typesetters. .| 13,681 ... 4,567 | 8,411 646 5.1
Cutlery makers.............. . 243 263 218 23 4.2
Die setters and sinkers....... 4 2 b2 P P
Electrotypers and stereotypers 100 27 62 10 10.0
EDgravers....coemcsac-as 451 |. 158 263 23 5.1
FHIOTS. .-+ oo rovanvmnnmemsnnamnanaasmsananesns 227 | 100 1 12 5.3
GO DEALETS. . cenraenennanenssannnanommnennens 75 32 35 7 9.2
GrINAErs. .. .veesecenarmassavammsssmasenaases 361 18? 15; 7 1.9
Grinders, 0ard. . ..oozoomannnaanansanaess IURDUON FUUTRTTRN B T - CEEEE P T
Jewelers, manufarturing.....oooceeaiaanns 1,435 3. 550 789 63 4.7
Polishers, huflers, and finishers......... 3,204 1,269 | 1,577 181 5.6
Prossimen and press feeders. cooeeaeens 4,133 1,863 | 1,962 131 3.2
Saud blasters, ron and steel........ 2 2 -
Saw filers. . aeiacearianaeeans 2
Solderers. .. 161 35 1 .6
Toohnakers... 65 44 5 7.1
Total 33,255 5 1,360 | 12,985 | 177111 I 1,739 |oeeanns
Per cent in each age group... 100.00 0.15 4.12| 89.05 | 51.45 \ 5.23 weamna
GROUP 2.—MINERAL DUST.
shestos workers . 2 15 121 201
ﬁi&oﬁf?ilc,ﬁgr . £66 | 2,112 | 14,663 | 59,862
COre TAKEES *ooenezazseennannnn .| 16, 4111 4.04 lo-gfg
(olor mixers (not paint). g BBl 1§ (1‘14 &
Glass DlOWers. oo aveeimnnse- 15,47 feeaaee- 17 Q57 | 11,885
Glass factorics (excluding blowers) .| 61.299 305°) 4.104 | 14.416 | 34,135
Lacquerers, japanners, enamelers. . ... g LB, 23 . 174 n 81(1]
Lime, cement, and gypsum factories.. ....... 46, 898 78 414 | 5,513 .:(})401
Lithographers.......g.onneeens 7,660 Lo 1] 1299 5
Marble and stone yaitls......... 52, 8;:; 23 27515 4, 13“8; 33,7:{:
Mica WOIKeTS aouencmumuaesmesenes o i : 19 -

Mirrar MAKAIS _....n aessssssenonas
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6.—AGE DISTRI "
; BUT
. ION}:})\];EMPLOYEES IN DUSTY TRADES
cnon TON GROUPS—Continyed. DY SEXAND occu.
P 2.-MINERAL DUST—Concluded,
Total Number in age
- Bex and occupation group, em- T s o
Ploy-1 10to | 14¢ P
oy 4to | 16t0 | 2 ]
A 1to |45 e
1 15. 20, 44, gv':;.a o’i"e"!
37 8.165 [ 81,070 5
2 X 81, 21, 345
22; 730 | 3,010 ’,E:AJ s
273 g;;r,g 16636 | 6,299 21 '2
1452 | 30. 564 S g
85| 3,578 | 13, ;| '8 o ;gzx
e 651 6961 &07| 39
s | 1150 |8, a3t | 63,905 (339, 675 [107. 47
; ' 1.64] 12.93 | 65.00 | 19 1} """"
g;befstos workers ' — =
Eosinand (e i ) R 1 :
.......... '
St . 135 613 73 2l
ol mixers (ot pain11111111022ozrne | DR L 90| 1,016 708 i3
Glass factories (o g blowers)y. [ [1117TT" g 2 z : H
m%uz;(;r]se,njeﬁpanners, ename!nr\s .. .. ............. : 31
’ tho’gr aphers’ and gypsum factories L 3
Mflrhle and stone yardg #
ca workers .. [t
Mirror makers’, H
Molders. ... M
:Zggmt f}zlxctor ) (1) 8
.S Bper hangers, apprentices, and helnor 4
Phaepar gers, apprentices, and hel pers. o1
Potteries. .. i
Whitewashers |11 1111111 202 TSR g :’3 ’7)
Ol
....................... (; 6
- . 60.0
L1683 | 6,543 | 6.5
L he: . 529
7591 42,681 42,58 635 0"
GROUP 3. _MINBRAL INDUSTRIES
— . NERAL INDUSTRIES.
5 MALE.
Asphalt miners and 1
i ahorers, ...
g:;{ngh?r;ners and laborers. ... 11 TTTT 3 H 199
D LI 9
er miners. .11 TTTTe : i it it
g;’a lﬁd o 11,3{1«3 ,g,gu 402.6:?? 102,209 }i‘g
phite miner s 8 :
Iro:dminers. .. _S_’md laborers. 43 2 3é 9;; 12' ?ég 1;3
cad and zine miners. ... : : ’ i
Mica miners an?inll abore i | 33 | lgg' i i
Phosphate mi o I 5 42
Fhospha ners and laborers 8| 45| f:;g % ggg e
Quieksilver miners and Tabore s oz | i3 o !
glp{" i ,jb’g;grls“_"""’“ - 8151 9,020 | 49,007 | 14, 5{8}1 éul) (1)
M:n%gl;) {n;gggfﬁaxid Iaborers, Sostesorsusey I B i 62 3?3 ég i
( 4 : : i
e -1
.................. 6| 10| s onp|  aya
13,020 | 97,123 575,33 |157.218 |
12 , R33 157,218 (.
o 154 | 1050 [ 6815 18,61 |07
Bauxite mine;
fhoaxito o ts and laborers....._.._..... ...
................ 1
ggrotd and silver U5
ron miners. .. 1 ; i
mminors < 89 I 19 o] 29
. 9 51.3
17 4 I
8., 5
................... 10 2 ; V':.é
4 1 91
..........
.................. 6_ 2 lﬁi
35 3 W | .
: 315 65
6.36 527 | 1se |
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TARLE 6.—AGE DISTRIBUTION OF EMPLOYEES IN DUSTY TRADES, BY:BEX AND 0CCU- :AGE DISTRIBUTION
v o R OF EMPLOYEES IN DU
PATION GROUPS——CO@&ng«i;, g Sropl : PATION GROUPs—conﬁm;?g TRADES, BY SEX AND 0OCCU-
GRrOUP 4-—VEGETABLE FIBER DUST. - - - - > GROUF 5.—ANIMAL AND MIXED FIBER DUST !
syl L .
Number in age grou| : - R
Total 1oerin age group— c‘;g‘; Total Number in age group— Per
! em- - ! em-
Sex and occupation group. . 45 years
pation group Plov- 1 10to | 14to | 18to | 21to |45and| and Ploy- | 1ot | 1410 s
. 13. 15. 20. 4. over. | over. " ees, 13 1 lgoto 2; !to 45and| and
: ’ . 4 over. [ over.
\ —_—
MALE,
gmom‘ nrﬁd brush.fmﬁorie‘s ........ o 10, 563 394 370 | 1,825 [ 6,006 | 2,233 21.1 2; Ggg ?, ;::g 11,185 | 3,6m 5.9
orn shellers, grain thrashers, wood sawyers N 3 s | 5 am .
FE Sy I e oSS B RE X1} N 4l 107] 2,70t| 1107} 283 17 6| ity | il Vim| 1o
Cotton ginners,other miscallaneous industries.| 1,342 7 9 81 854 2.1 8 458 | 4,162 [ 15,575 | 5,297 2(;-8
Cotton spinmers........ .| 15,84 996 | 1,810 | 4,387 | 0,848 | 1,83 1.5 8 65 524 | 2,150 | 455 14.2
COLEON WEAVRTS. -.oensreeenanaaanen 43,029 | 244( 1,383 | 9,758 31,779 5,765, 11.8 e | 1040 L9 15084t 5605 | 3079
Other cotton-mill employees. ... Sl), 416583 4,205 | 8, qgs 18, i‘)? 38,077 | 11,042 ig Zi 61 2,456 | 7,503 [ 19,887 | 5,173 147
Hay and straw baler . ) Y s g .
Hemp nnd jute mills 72:4-28 4| 72| 2,002 473 13.8 2% 1 89 €08 | 1,411 6.0
Knitling mills. .. .... 97 :6 | 62| 2,421] 7,810 13,510 | 2,87 10.5 2 4w | Lot | 97| Vol | S
Laceand embroidery. 5,199 7 251 1,305 | 2,872 13.3 g vooenandworsted mills. ... 4 1 0 157 1 2,060 | 11,718 | 3,252 18,9
Linen mills...... ... 1,248 1 97| ‘230 603 267| 204 U6 | 2,650 ) §502 | 24534 | 98| 955
Paper and pulp mills. 6,933 |..... 2o 72| 1,037 | 4,635 1,189 1.1 W por cont in each age zromn 349 | 7 : :
Paper-box makers.... 5,688 22 3811 1,600 | 3,002 633 120 [ rercentineachagegroup... ... . .. ll007C 0 7,123 | 31,797 107,060 | 37, 608
Ragdealers...oeeemeereenss .. ..o 1,805 2 9 9 952 703 42.3 .19 3.87 1 17.29 | 58.20 | “2b.45 17" .
Rag pickers, sorters, and eleaners............ 1,220 5 18 135 IQg 360 29.5 2 e A R e e
Rope and cordage factories. . .......oooneenes 6,372 22 304 | 1,327 3,555 l,lf_ié 18.3 Carppt mills H
Sail, awning, and tent factories............... 2,604 1 34 288 | 1,444 837 32.1 Furriers. .. 8 662 | 5,003 7,150 | 105
Straw [aetories........... eenammeee] 205 9 54 sy 2(7) 13.2 f Ialr workers T34 (L 64 021 | 17 Pt , 250 88
Textile mills—dyeing, finishing, printing..... 30,382 22 092 | 4,459 | 17,049 | 7,200 23.9 [ Mat factories... ... ... " 1,804 5 187 73| 621 '2;)! 1.6
Textile mills, (not specified)....ooooovenvines 23,800 78| 1,266 | 4,468 | 12,983 | 5,005 21.0 Mattress makers... . ... 17" .. 10,735 17 563 | 8,631 5425 1 xVO;-, 16.1
Wood—cabinetmakers ...... 142 3 405 | 4,009 2’69(5) 37.3 Upholsterers... el 92 4 2| “ar] 233 ,i.)g 10.3
Wood—box makers .. 4321 1,600 | 3,143 97 15.2 cmills. ... L2t 13 318 of 07 11.8
Wood carvers. ... 1 66| 1,101 7,397 | 3,480 23.9 : 2837 6,008 | 23,02 | 21, 105 | 1 234 19.7
Wood—furniture factories, except polishers R . %81 559 ns B wtorles)...,, _______________________ _ . 4 SR , G0t 3.0
ANA FIDSHETS oenvenesanenzeaaeamae ez onnan 4,146 §..nee| 120 56| 2, woolcn and worsted spinners....... ... 1" 57 122 976 | 4,008 | 5,500
Wood—piano and organ factories, except pol- ! . 18 oolen and worsted weavers 6,300 16 806 [ 3,550 | 1.6%3 | 135 51.3
j<hers and finishers.............. .- 635 1 ,,4 81 385 4 00 2.9 oolen and worsted mills 14 350 | 3,728 | ooz | 1 ’hé 2.1
TWood polishers and finishers .| 20,2:2 3 224 | 2,324 13,§(’g » 30 2L.5 98 | 3,203 | 12,405 | 15 084 | ¥’ gg 6 10.7
Wrappers and paCKerS. ..oeeeveeeeeeanneness 6,460 10 2i3 | 1,212 3,746 1,219 18.9 Per cc'rla‘g’i:i‘ll‘e.a'c‘ﬁ ...................... 149, 262 502 | 12,097 , pediad %5'5
R z age group. .. ----q149, P — —
TPORAL. oo eeeeemeeeeanecanenennaneees 330,323 | 6,541 | 10,487 | 65,879 |186,378 | 58,038 |........ : £¢ group 100.00 | 0.34 | B.10 | sy | 32|13z ..
Per cent in each age BrotuP...cieeeeuecennnaen. 100. 00 1.94 5.791 10.50 | 55.42 | 17.26 |........ .5 9.36
FEMALE. GROUP 6.—ORGANIC DUST.
Broom and brush factories................... 2,359 4 190! 1,018 | 1,018 120 5.1 A
i s, other miscellaneoits industries. 39 fevenroaefenanan.s - 1 9 2.1 . LE
pondes gmnem’.o. T 32,151 ] 3,520 5,906 | 13,564 | 8, 706 425 1.4 3 gakenes_,. ______________________________ 95,02
A | a3ion1 2047 | 11807 | 29,379 | 4,288 | 9.8 g Bone and ivory warkérs. (111111111 1026 [ 155 ] 1,702 | 14,079 | 61,425 | 17 ors
B i) BE1 B B D) o) faulan T ol 3B e
3 te mills.. 7 ’ : g S 1 1,85 2 .
ﬁﬁlirégx?g“n{‘i‘llls? ..... v (0414 | 918 | 7,237 | 28,682 | 28,962 | 3,615 5.2 %ﬁllufgi? workers. ... 1111 15, 438 0 eol 3 £ 891 pur; 126
D il rodery. oo el | ne) S| DALY LS| ST Ciarand tobaceo tetories. 0% [ | 0| S En| |
Linen mills..... Cerseeannn ,ud ‘ . L ; tories.._....__ ey 3 036 [ 7 5 -
| SB| 3] B am) a5 pRChiER ma (| o) e b g
Paper-hox makers...... 14,226 , s , 875 9 L ot dhetorios. ... el S 1 12 a0 | 2°0 22.
Rag dealers...... I, .. L1 32 7l 03 37.1 rain and flour miils. ... R 5 191 | 1,036 | 3 355 ) .7
Rag pickers. sorters, and cleaners. ..oo..ovees g,?((}g 2% 4?8 ' 33? . 2; L 3{3; 21% gﬁg;geséﬁosrd ggl];élgécsi ...... ; ;& 223 48 Ij;'g 2, g% 20, 508 lgj 92’9‘ égg
Rope and cordage factories. . ....ocoeaniieaian 62 [ - s y%a . actories. & g 4322 | 151 -
Sail, awning, and tent Ractories .11 -oro oo ;ﬁ 04 How) el | u1 ﬁ?fd‘r?éﬁ’?é’c’%&?g‘s belt makers. 22;3;:} s 1136 1 1 Coor | Tani| 4
Btraw (ACtOTIOS e v v v eeceeenaarananaacanaaans , 37 s 1 sk POTIES e e e 14 3,012 816 .
Textile mills—dyeing, finishing, printing..... 4,083 10 200 | 1,446 lg’ ég‘; 2 %1’3:1; g.i Ehoe factories 1(1)3’ gg 9? 334 | 2,405 | & 405 | 2 27(2] }gg
Textile mills (not specifled) ... cuveneneraneaas 28,908 253 2,56% 10, ggg S 59 3o 3 681788 o 3’(2)‘27; 19,141 | 64,097 | 18,044 I
Wood—box makers . et iesreeaeaaanas i) 16 % o i = 10.3 46142 37 & 2, 9‘34 30,821 1 35,337 514
Wood carvers..... . 145 (eecoeann . 1,057 5 5,540 | 29,787 | 10,264 22.9
Wooc{?—f\;r‘niture factories, except polishers 144 R ¢6 65 7 49 82 255 538 177 16.7
ALIL (IDESHETS « e nneonvnnennnsansvemonnmennns] 1 foecees . . . . - 3
Wood—piano and organ factories, e . 1 5?(1)(}),(1)(1) 164g§ 10, 689 72,024 1313, 777 1133, 083
ishers and finishers.............. 3 leeecncae|acaanans 21 “;"éé ----- i . 27 2,01 | 13.54 ] 5509 ' ohre I
Wood polishers and finishers. . 346 2 22 117 1(1"7 o 39 el Wil Bt Rt
Wrappers and packers......... 7,781 95| -755| 4,058 | 2,717 s b SRR TSRO 11,333 8
& vory workers. - . : -
TORAL .. eenmeeaeesenannns SR 96,135 | 6,490 | 28,863 111,788 130,308 | 18, 6 |..... *Bution factorics. ... ot | o 4000 ae) Ll s
Per cont in each age group...c.ovveanne veenn.-] 100.00 2.19 .75 | 87.75 | 44.00 6. . i{aﬂdf factorics. . 3, /27 23 63| 2,291 1505 x11 9.1
- ' * elluloid workers. . 12,553 (72| 1,656 6,311| 49251 oal 30
¥ harcual and coke wo, 2;3 -------- 28| 124 Ty th f%
.......... ceeees 4 .
106811°—18—Bull. 231— 4 3 5| 47
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TABLE 6.—~AGE DISTRIBUTION OF EMPLOYEES IN DUSTY TRADES, ams;g AND 0OCCU-
PATION GROUPE8-Concluded. .° % ) -

GROUP 6.—ORGANIC DUST--Contluded. ;=

Number in age group— Per
cent
45 years
PIoy- | y0to [ 14t0 | 18t0 | 21to |45and| aad
ees. | “rg, 15. 20. 4. | over. | over.

Total

Bex and occupation group.

FEMALES—concluded.

i i 5,463 (28,068 { 36,719 | 5,438 7.0
Glove factopteer factorie N ﬁ' I I 4 190 7, 218 1, ol e
Grain and flour miils. . . 3?!13 3 20. 0 7 e P
Grain elevator employees. B3 Rt i 5 " A %
Harness and saddle factories..................| 200 [...... T 1 R A 4 59
Pocketbook and belt makers ;, ;g a | 208] 425 o 3.2
Shon Bretorees- ORI Janass| 6] 181 | 14,423 | 24, w0 | 3,77 58
Ehoemakers (not i factories).. 1 éﬁ ...... 2 1 s 3% 32 ;g
Tanneries e R L o H :
Tronk factories. vuceeenenoeareennnnneenn... 269 1 2 —

177,545 | 1,009 | 12,132 | 65,085 | 85,028 | 14,201 {._..._..
L , » \ 5, S e
Fer cent in each age EroUP. ...coevvevnnnn.... 100. 00 0.62 6.83 | 36.66 7.89

GROUP 7. MIXED OR6ANIC AND INORGANIC (PUBLIC) DUSTS.

CHAPTER IL—OCCUPATIONS WITH EXPOSURE T0
. METALLIC DUST

THE OCCUPATIONAL MENACE OF METALLIC DUST.

The continuous and considerable exposure of workmen to the
“inhalation of metallic dust in its various forms is generally recog-
nized by medical and other authorities on occupational diseases ag
-probably the most serious health hagard with particular reference to
a material increase in liability to pulmonary tuberculosis and nontu-
:berculous respiratory diseases. The term « metallic dust ” for practi-
cal reasons is for the present purpose limited- to finely comminuted
Particles of iron, steel, brass, gold, silver, bronze, lead, arsenic, and
other métallic substances, Some of these are exceedingly common in
connection with industrial brocesses, while others are rarely met with.
Occasionally the pathological aspects of the problem are complicated
by chemical considerations, aside from the physical or mechanical

properties of the several varieties of metallic dust referred to. In
the vast majority of mechanical operations in whicl, metallic dust

MALR, . .
i 7 722| 6,113 36,183 | 14,660 | 95.3
Carriage and hack drivers....cccvcencerenn.. ié;g% lﬁg T 8,'208 34:775 1j869 2;';’
oS- oo 25,171 34| 159| 1,534 16,379 | 7,065 2.1
})‘ﬁgggcn"' 332, 141 380 | 2,007 38,4% 203’%% 8{’223.? 245
Garbagemon and sta verigars. - 5%3% ...... ?. 33 3,:;73 48,174 | 5,181 9.1
Streetca;fggg;;ggis """" Jse 28 ol 1,057 | 46,432 g, (7)?1; g?
ggzgtg?eaners e | 9816 2 2 270 | 4,571 S8 | oL
Sweepers,car('s'tmet and steam railroad)......| 6,833 5 27 4, )
27.
9.4
25,
2.

geral dust, which quantitatively may exceed in importance

is generated there is more or less intermixture with particles of min-

the ascer-
tainable presence of metallic dust. On account of the heavier weight

of metallic particles the relative degree of air pollution in factories,

workshops, mines, ete., where metallic dust is generated is considerahly

less than the corresponding amount of ajr impurities resulting from
tmospheric pollution by mineral dust. The injurious consequences
of industrial dust €xposure are, broadly speaking, proportionate to
he amount of dust inhaled into the lungs, but important exceptions
o this conclusion are brought out by ‘the consideration in detail of
the several kinds of metallic dust, of which, perhaps, lead and arsenic
re the most harmful, on account of the additional liability to indus-
1al poisoning. Quantitatively the most important kind of metallie
ust ‘as met with under typical industrial conditions is the dust of
ron and steel, which, however, is generally more or less intermixed
ith dust of other metallic or mineral substances. Pure iron and
teel dust is rarely met with except under laboratory and other con-
itions which are not ‘within the plan and scope of the present dis-
ussion. Typical employments with metallic dust exposure ave file

A1
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MORTALITY OF JEWELERS—INDUSTRIAL INS JRANCE EXPERIENCE. -

The mortality of jewelers in the industrial vinsur;n::e'r‘éxperience
of the Prudential Insurance Co. of America includes 812 deaths from
all canses, of which 238, or 29.3 per cent, were from .bﬁlmoha.ry 9

' Of the mortality of jewelers from other respiratory 3
diseases, 61 were from Pneumonis, 5 from asthma, 10 from bronchij-
ot The deaths from pul-
monary tuberculosis and nontuberculous respiratory diseases com-
bined show that 39.5 per cent of the mortality of jewelers was from 3
diseases of the lungs and air passages. The excess in the mortality
from pulmonary tuberculosis among jewelers is very clearly brought
out in Table 40, which shows the proportionate mortality from this .

tuberculosis.

tis, and 7 from other respiratory diseases.

disease by divisional periods of life.

TARLE 40.—PROPORTIONATE MORTALITY FROM PULMONARY TUBERCULOSIS AMONG

JEWELERS, INDUSTRIAT, EXPERIENCE OF PRUDENTIAL CO., 1897 TO 1914, COMPARED

WITH THAT OF ALL MALES IN UNITED STATES REGISTRATION AREA, 1900 TO 1013,

BY AGE GROUPS.

Denths of jewelors, | Fer cent of deaths from -
_— ulnonary tubercy-
1897 to 1914, from [osis among— -
Age at death. -
Pulm rotaty
ong registr;
All causes. |5 0L 0T | Jewslers. aren. 900"
sis. to 1913.
I5to2dyears.........oo
2510 31 Years......ooooeoinn] - 13 o 53 %
35 to 44 Tears.. - 106 48 45.3 )
45 to 5t years...... . (D01l 132 23 21.9 "
83 bo 61 years..... (Il 144 16 11 u:
65yearsandover......,.............................::: 176 ] 32 ;
Total, 15 years and over.......................___ 812 238 29.3 13

GENERAL CONCLUSIONS.

The preceding observations and statistical data confirm the conclu-
sion that jewelers as a class are subject to a decidedly excessive mor-
tality from pulmonary tuberculosis at ages under 45, but particularly
€0 at ages 15 to 34, inclusive. There can be no reasonable question of
coubt but that this excess is, in a large measure, the direct result of
health-injurious circumstances connected with the employment.

THE PRINTING TRADES.

The printing and allied trades give employment to a large number
¢f men and women, including a considerable proportion of young
persons. The printing trades have undergone material changes in
methods of composition, use of machinery, etc. * To an increasing
extent composition is done by machines, which are, strictly speak-

b 1011
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“ing, type-casting machines, operated in quite a different manner
from the old-time process of setting type by hand. The best known
~of these typesetting machines are the Mergenthaler linotype and
‘the Lanston monotype, both of which are extensively used throughout
‘the country, -

LINOTYPE AND MONOTYPE OPERATION,

As observed by Mr. Charles C. Dominge, insurance engineer, in an
article on the “ Processes and hazards of printing,” including stereo-
typing, electrotyping, etc., in the Weekly Underwriter, Augnst 5,

In the case of small job work, small newspapers, pamphlets, and
certain books the printing is done direct from the type, which is
locked tightly in metal chases and securely fastened in the proper
place in the press.

Most of the modern newspaper composition, however, is done by
means of linotype and monotype machines, the former of which is
described by Mr. Dominge in part as follows:

These machines derive their name from the fact that they set up
one continuous line of type. The machine is operated by means of
a keyboard and resembles somewhat a huge typewriter. When the
operator strikes a letter on the keyboard the matrices (brass slugs
on which is an impression of the desired character) fall down through
a channel until a line is made up. Metal followers push the line
across until it is dropped in front of a pot of hot type metal, where
a chamber is formed around it, of which the brass matrix or type
impression makes up one side. A plunger connected with the metal
pot ejects a charge of metal into the chamber under pressure, an
this metal, coming into contact with matrices, causes a line to he
cast. This “line of type” is then pushed off to one side, to be fol-
lowed by other “lines of type,” and the matrices are automatically
conveyed and distributed to their respective tubes ready to be called
upon again.

The same writer points out as regards the monotype machines
that—

The monotype is perhaps more marvelous in its operations than
the linotype. The operator takes the copy and proceeds to write it
out on a machine somewhat like a typewriter, except that the result
is a long strip of paper with innumerable perforations thereon.
There are two perforations for each character, arranged in a series
of combinations, the purpose of which will be explained later on.
When the operator has written out the “story” upon the strip this
paper is placed in position on the casting machine. As the strip
moves automatically through the machine two perforations are al-
ways brought into position simultaneously over a pair of ¢ lugs,”
which are %orced through the perforations at once by means of com-
pressed air. These lugs govern the lateral direction of a matrix
containing 226 characters, which moves laterally in two directions
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until stopped by the lugs. Hence the. necéssityé"fdrz;:h;diﬁ'erent'

“ combinations ™ in the perforations mentioned-above.. ‘Molten type &

metal is then forced against the matrix and g type is cast—not a -
line, as is the case with the linotype, but a single type. “'This whole
process of casting takes about as long as it takes the average type-
writer to strike the keys of her instrument, so rapid is the action of
the monotyype. ‘ .

CCCUPATIONAL HAZARDS OF THE PRINTING TRADE,

The oceupational hazards of printing are chiefly in connection with
the inhalation of 2 more or less badly contaminated atmosphere.
t.lhe dust factor, while frequently serious, is, as a rule, of secondary
Importance to other unhygienic circumstances of the trade. As

regards the operation of the linotype and monotype machines it is
stated by Dominge that— -

The only hazard in connection with these machines is the lead
pot, holding about 1 quart of molten lead, which is usually heated by
gas. If the gas connection is made of rigid iron pipe instead of
rubber tube, as formerly, the hazard is only moderate. In large
shops these fead pots are now heated by electricity, and if approved
by the underwriters this is the best arrangement,

There is no reference here to the dust factor

: 1 which, of course, as a
five hazard is of distinctly secondary, if any,

importance.
SANITARY AND MEDICAL CONSIDERATIONRS,

The employment of printers differs in many essentials from most
of the other occupations considered in this discussion, since it is
homogeneous and well defined and common throughout the country.
While in many of the modern printing establishments the conditions
favoring health and life, with special reference to ventilition and
liglit, are probably satisfactory, in the smaller workshops the sani-
tary conditions, as a rule, are decidedly to the contrary, and predis-
pose to tuberculosis. Thackrah in 1832 called attention to the
diseases of printers, and in his opinion “few appear to enjoy full
health.”  Pulmonary tuberculosis, according to this writer, was fre-
quent, but was apparently caused rather by the confingment or indoor
employment than by direct injury to the respiratory organs. The
trade is one which has received a considerable amount of atten-
tion because of its recognized unhygienic features, and, in addition
to the general data upon this subject, the mortality experience of
various typographic associations has been carefully investigated.!
It is suggested by Oliver that « Printing houses should be so con-
structed that free currents of air can get to them, and not, as is so
frequently the case, shut in by other buildings.”

.

e
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- But such construction is even to-day the exception rather than the
rule. Considering that, as a class, printers probably rank above the
average mechanics in intelligence and earnings, it is difficult to un-
derstand why they should so persistently in the past have neglected
the important problem of workshop hygiene. The successful effort
_to' secure to the members of the craft in illness or old age a home
in the mountain region of the West emphasizes what could be done
by concentrated effort in other and even more important directions.
In the historical sketch of the Union Printers’ Home, at Colorado
Springs, it is, in fact, pointed out that the place was selected for
i the location of the home primarily because of the special Liability
E of printers to all forms of lung and throat diseases, and in explana-
£ tion of the subsequent necessity for a hospital annex the statement
“is repeated that “consumption is one of the diseases to which the
- printer is especially liable.”

ot it

3

ENGLISH AND AMERICAN MORTALITY STATISTICS.

Tatham, in commenting upon the excessive mortality of printers,
. as disclosed by an analysis of the English mortality data, remarks
£ that “like bookbinders, printers die very rapidly from phthisis, and
- probably for a similar reason, namely, because of the excessively
& unhealthful conditions under which their work is carried on.”?*
E' Tatham calls attention, however, to the decline in the mortality of
printers, due among other causes to the decrease in the deaths from
lead poisoning, which had fallen to one-half of the earlier figure.
E The frequency of phthisis among English printers had decreased
- during the decade by one-sixth of the former rate.
In the occupation mortality statistics of the Twelfth Census,
~ printers are grouped with compositors and pressmen, which is to be
b regretted since there are certain important differences in the disease
' liability of these allied employments which are sufficiently distinct
g to warrant separate consideration, at least in the case of pressmen,
¥  ulthough the number of the latter is comparatively small. The total
number of persons included in this group in the registration States,
aged 15 or over, according to the census, was 54,374, but of this num-
ber only 818, or 1.5 per cent, had attained to the age of 65 or over.:
This rather surprising result is confirmed by the statistics of the
New Jersey Bureau of Labor for 1891, according to which out of 462
" printers only 2 had attained to the age of 60 or over. The census
mortality statistics of this group of printers, or as stated, composi-
tors, printers, and pressmen, are of some value though not entirely
conclusive on account of probable defects in the census enumeration.

! Dangerous Trades, by Thomas Oliver, London, 1902, p. 151.
2 Report of the Bureau of the Census on Vital Statistics, 1000, p. ecixxxii.
been no subsequent census report giving comparable data.

There has
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TARLE 41, —MORTALITY FROM ALL CAUSES AMONG COMPOS, RS, 7
SE, ITORS, P
PR FEEMEN, COMPARED WITH THAT OF THE MANUFACTURING'ANII)‘I;Igg;;:k‘IACT;?,
CLASS AND THE MERCANTILE AND TRADING CLASS, IN THE nn’emmnonsums, ’

1800, BY AGE GROUPS.

(Source: Report of the Bureau of the Census on Vital Statistics, 1900.]

iy §

Death rate per 1,000 among—
Age at death, .
Compositor: The manufac- | The mercantile
printers, and |turing and me-{ and irading
pressmen. | chanical class, class, -

15to 2 years. ... .............. ...
2§ 10 44 Yoars .11 IIIIIIII I 1323 4.43 2._
g;'_) 10 61 years ’ 20.01 23;;'; lg'f’)l
5 searsand over [ [T IITITITT I 108.80 105.43 9.7

According to Table 41 the death rate of printers at ages 15 to 24

is 5.05 per 1,000, compared with 4.43 for men in the mechanical and 3

_nmnufactm_‘ing class, and only 2.60 for the mercantile and trad-
Ing class. At ages 25 to 44 the rate is 12.29 for printers, but only

8.35 and 6.72, respectively, for the other two selected groups of occu-
At ages 45 and over the differences in the mortality of

pations.

printers compared with that in other occupations are very slight, due
in all probability to the fact that on the one hand most of those :l’t all
!i:ll_)le to tuberculosis had died and that.on the other many of the
impaired in health had left the trade. In addition there is also the
factor of a possible defect in the census enumeration.

EXPERIENCE OF THE INTERNATIONAL TYPOGRAPHICAL UNION,

At the forty-sixth session of the International ijogmphical
Union, held at Milwaukee, Wis., in 1900, a statistical summary wag
sub.mitted showing that out of 419 deaths of printers during the pre-
ceding year, 192, or 45.8 per cent, had been deaths from diseases of
the lungs or air passages, including under this: term bronchitis
rzsthmf}, pulmonary tuberculosis, pneumonia, and all other 1'espira-,
tory diseases. Of the 411 printers whose ages at death were known
44, or 10.7 per cent, died at the age of 65 or over, while the average’;
age at death was only 41.95 years, compared with 52.2 years for all
fnales aged 15 or. over in the registration ares of the United States
m 1900,

Kcbher, in his article on “ Industrial hygiene,” in Bulletin No. 75 of
the Bureau of Labor Statistics, refers briefly to printers, type founders
and typgsetters, quoting Sommerfeld to the effect “that among 38’
occupations tabulated by him printers occupied the fifth rank in the
number of deaths from tuberculosis.” It is to be assumed, of course
that this has reference to the death rate and not merely to t’he nurnbex3
of deaths without reference to the exposed risk. Kober also quotes
Albrecht in the statement that ¢ the statistics of the Berlin Sick

At s

-mg. of antimony, and traces of arsenic.!

»
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Benefit Insurance Fund, covering a period of 33 years, show that
.48.13 per cent of the deaths among printers are caused by consump-
-tion.”

He observes in this connection that-—
This may be due in part to the fact that many weaklings engage in

. Ly
this occupation, but the work itself is often performed in most unfa-
orable environments and in an impure and dusty atmosphere, which

as been found to contain traces of lead, arsenic, and antimony.

Special attention should be paid to proper ventilation, and particu-

larly to the collection and removal of dust from the type cases. One
gram of this dust has been found to contain 57.7 mg. of lead, 186.8
Strasser has suggested a
type case with perforated tin bottom, which is placed within another
case, so as to facilitate the collection and proper disposition of this

R injurious form of dust. :

The results of an extended investigation into the sanitary condi-

£ tions of the printing trade, as prepared by Mr. George A. Stevens,

were published in the report of the New York State Bureau of Tabor

. Statistics for 1906. This investigation included the entire mortality
- of the International Typographical Union for the five years ending

¥ with 1905, or 2,498 deaths, representing a mean death rate of 12.63 per

" financial circumstances.

. 1,000. 'The rate was highest among the printers of New York City,

or 16.32 per 1,000, and lowest in Chicago, or 10.12 per 1,000. The
average age at death for all printers was not quite 45 years. The
disease most frequent and severe among compositors was found to
be tuberculosis of the lungs. The average age at death of composi-
tors dying from tuberculosis was only 36.33 years. Out of 2,493
deaths from all causes, 660, or 26.4 per cent, were from tuberculosis,
equivalent to an annnal mean death rate of 3.34 per 1.000. Pneu-
monia caused 258 deaths, or 10.3 per cent of the deaths from all
causes, equivalent to an annual mean death rate of 1.3 per 1,000.
In commenting upon the high degree of frequency of pulmonary
tuberculosis the report points out that “scarcely auy other occupa-
tion furnishes so large a quota of victims from consumption. The
domestic life of printers is parallel to that of other artisans in equal
They are fairly compensated for their
labor, thus enabling them to have homes as healthful as those pro-
cured by the best-paid workmen in any community. Neither can it
be said that compositors are ill-nourished and, therefore, rendered
more susceptible to the tubercle bacilli. The determining cause of
their susceptibility to the harmful process of the great white plague
lies in a different direction—neglect of sanitary precautions in com-
posing rooms.” 2

Of the mortality at known ages, from all causes, 18.9 per cent were
deaths at 60 years of age and over. Of the 464 deaths in this group,

t Roasahegyl, Archlv. fiir Hyglene, Munich and Leipzlg, vol. 3, p. 522.
?Report of the New York State Bureau of Labor Statistics, 1906, pp. cxxl and cxxil.



821 occurred between the ages of 60 and 69, i”léQ%e véen
19 between 80 and 89, 1 at age 90, and 1 at age 96,53

The statistics by Stevens indicate a rather wide va

according to localities, as shown by Table 42,

tistics, 1906.
) Death rate per 1,000.
—
Tl}be_r-
Locality. culosis
. ofl Diseases | Diseases
land (l)lrn];g(?r Pnc}l- of ner- lof genito- D. f_’?ﬁfgs lgfi s(fllxkzgc‘\s‘i (11\(‘(;:}1; Alt
respira- | TOONIA. [vous sys-| urinary beart, |tivesys-| andin- | cayses
tory or- tem. |system. : tem, juries, =
gans, »
—_—
New York City. ... 3.82 2.42 ‘
ork City. ... . . 1.91 1. .
Qther New ¥ ork 2.51 07 149 W 1E e o %R e
Lotal New Yor 3481 2031 18| 33| 1. 98 w2| i
Philn(%efphi.:;..i;a- ....... g (‘ig lég }' % '98 et F :72 . i?) %
Al other United Stifes /[ 338 Lol 13| 1b 15 Bl 133
L0t United States. .17 SML o130 1a| 1| 15 3 6| e
on, England ... 0007 369  erf Lg| m| 139 st | 128
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EXCESSIVE FREQUENCY OF PULMONARY TUBERCULOSIS,

The corresponding proportionate mortality from pulmonary tu-
bereulosis and other respiratory diseases among compositors varied
.from 30.2 per cent for London, England, to 26.4 per cent for printers
In large cities of the United States, in contrast to g normal average
of approximately 15 per cent for adult men and women in the ter-
ritory under consideration.

{\s subsequently to he shown, there are reasons for believing that
printers are physically below the average of men employed in other
gainful occupations and that occupational selection has some bearing

t A most important Investigation of the héa]th
: 0 of printers i a recent bulletl 2
of t:_xe l 8. Bu.roz‘m of Labor Statistics (1917), by Dr. Alice Hamilton and Ir\llr(N(?l;uxgag
H. Yerrill. This investigation Includes 2 conelse description of printing ; 2

methods of printing by means of lnotype and monotype uiachlnes, extended observations
oun the hoalt.h-of printers in the United States and foreign countries, observations on the
]u)a'][h conditions of men catering the industry and the health campaign of the Inter-
n;ténnul T._vpngr;\phicz;l Unlon. Appendixes deseribe a proposed scheme for the tnspection
ol composing rooms in the District of Columbia, I .
> abla, precautions for printers ublished
the Massachusetts General ITospital, and hy . Tt
e u Paers spital, yelenle regulations for rinting and type-
;;shng os;aihushments published by the Department of Labor of the Sptate ofg l\:l:sf' ltt‘)lr);
¢ report is 2 model of impartiality ang scientific con o
e el of L clusiveness, subject, of
the limitations of scientific research inherent in an investigations of th{s k’ir.?d conrse. to

incidence of pulmonary and respiratory diseaseg arrl}‘(l)?lltg{ox;);irlllt?;: ygiene of the printing trade by Dr. Lewitt, of Berlin, in 1899.

‘.
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pon the excessive mortality from tuberculosis in the printing and
allied trades, aside from the special hazard of dust and fume ex-
t posure,

“'The statistical data of the mortality rate among printers for the

: ,ﬁnited States are fully confirmed by the corresponding statistics for

erman printers which were published in a small treatise on {he

fAccording to this authority, out of 1,390 recorded deaths of print-

3 jfers, 798, or nearly 61 per cent, were from diseases of the Iungs and air
§fpassages, including 630 deaths from pulmonary tuberculosis. (f
Y the total number, 243, or 17.5'per cent of the mortality at known a ges,
#had attained to the age of 60 or over. The suggestions made by

this writer regarding the prevention of tuberculosis and other disensos
in the printing trade are eminently practical and feasible in most
of the worlshops in which printers are employed.

SANITARY CONTROL OF THE PRINTING INDUSTRY IN GERMANY.

The regulations of the Federal Council of the German Iimpire
with reference to the control of sanitary conditions in the printing

| industry, put into effect July 31, 1897, are reprinted in Bulletin No.

75 of the United States Bureau of Labor Statistics, and these regula-

tions as amended in 1907 and in 1908 are reprinted in Bulletin No.
209. The corresponding regulations issued by the Austrian Depart-
t ment of Commerce have been reprinted in a special bulletin (No. 76)
£ on European Regulations for Prevention of Occupational Discases,

% published by the New York State Department of Labor, Albany,

March, 1916. -

DUST HAZARDS IN THE PRINTING INDUSTRY IN OHIO.

-The investigations by Iayhurst with special reference to the
State of Ohio for the year 1915 include 26 establishments, in 12 of

¢ which, however, printing was a more or less auxiliary feature. One
b of the practical difficulties of separating specific processes in the
| printing trade is that they are usually all carried on more or less in

common. According to Hayhurst—

Dust was a fair hazard in 10 places, bad in 1, and negligible in the
remaining. Quarters were kept clean in 14, fairly so in 9, and not
- so in 3. Dry sweeping and dusting of fonts with-an air blast are
. pernicious. Cold and dampness, due to ineflicient heating, were found
| to exist in 4 places. Light was good in 17 places, fair in 4, and poor
-~ in the remaining 5. General room ventilation was only fair in 10
places and bad in 7 more. Fatigue seemed a negligible factor in 8

b places, fair in 10, and bad in the remaining 8, due, principally, to

hurrying piecework, monotony, constant standing, strain, chairs
and stools without backs, faulty postures, and in some cases jarring

106811°-—18—Bull. 231 9
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processes and loud noises. Eyestrain and myopia are speeial-hazards 3
of the printers, and every such worker should be assured of the-con- j

dition of his eyes for such work. -

The chief complaints of the employees were with reference to poor "
ventilation, fumes, typesetting dust, risk of lead poisoning, and §

working with fellow workers infected with tuberculosis. _
Regarding typesetting machines and the special hazard in connec-

tion with linotyping, monotyping, stereotyping, etc., Hayhurst, on

the basis of personal investigation, writes as follows:

This class of procedure includes all processes in which type metal is{
melted and used, such as linotyping, monotyping, and §tereoty]31ng. :
(Flectrotyping is practically identical with electroplating.) These

are here reported npon as the result of our investigation in 15 plants.

The total wage earners so employed was 361, of whom 348 were males

and 13 were females. Seven of the places were union shops. The
general attitnde toward employees was good in 12 places, and at

least fair in the remaining. The workers were of intelligent type in }
all places, except here and there a few non-English speaking laborers.
tetention of workers was good in 12 places, fair in 1, and not so in 2.

Health appliances, such as hoods and stacks over metal pots, furnaces,
and burners, were good in 5 places, fair in 2, and absent in the balance.

The dust factor in connection with these occupations was considered
of relatively small importance; the chief conditions detrimental to
health were the escape of gases and fumes from the hot processes,
and the absence of air agitators and means of effective ventilation.
Fatigue was not found to be a particular hazard in any one of the
working places examined. Industrial poisoning was found to be a
considerable hazard in 7 of the work places examined and a fair
hazard in 4 others, due chiefly to the absence of hoods and vent pipes
over metal pots, especially over gas burners and furnaces.!

The actual printing process or pressroom work was investigated by
Hayhurst in 13 plants employing 392 wage earners, including 32

females. Health appliances, consisting of hoods and flues for draw- '
ing off escaping gas fumes in drying freshly printed work, were 4
present in only 2 places. A slight amount of dust was observed
in the air in"the majority of places, but no strictly scientific investi-

gations were made with reference to the exact degree of atmospheric
pollution.

OCCUPATIONAL DISEASES OF PRINTERS.

Occupational diseases among employees of printing plants have
not been made the subject of a thoroughly qualified and strictly scien-

! See in this connection Special Bulletln No. 82 of the New York State Departn{iéhfbf_
Labor on * Hoods for Removing Dust, Fumes, and Gases,” prepared by the di{visi‘on”oi
industrial hrgiene, Albany, May, 1917. See also Public Health Bulletin No. Si, Wash:
ington, 1917, on “ The Effect of Gas-heated Appliances Upon the Air of Work Shops,”
by Charles Weissman. .
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tific investigation.! Exact information, however, is gradually in-
reasing, and among other recent investigations is one by Strumpf
“and Zabel, with reference to the physical condition of a large num-
er of typesetters employed in Strassburg, Germany. According to

b the Journal of the American Medical Association of December
1910—

One thing which impressed them was the rarity of typical cases of
lead poizoning. They observed; however, with great {requency, a
elinjeal syndrome characterized by a fatigued expression, nervons-
ness, irritability, insomnia, exhaustion especially in the morning
hours, vertigo, headache, particularly in the frontal and oceipital
regions, general or local muscular pains, neuralgic pains in the ex-
tremities, nausea and vomiting, and constipation. Mild, moderately
 severe, and severe cases were cncountered, The authors find ovi-
dence in the literature that this symptom-complex has heen looked on
as a manifestation of chronic lead poisoning. The patients showed
" 1o elevation of blood pressure, which, as Krehl has shown, is =0
common in plumbism from spasm of the arterial walls; the ervthro-
- tytes had no basophilic granules; and leucocytosis was lncking.
£ Nor did the urine show traces of albumin or bile. On the contrary,
¢ the red count was almost or quite normal even in the severe ensps
with an absence of basophilic granules and there was leucopenia
£ with eosinophilia between 10 and 25 per cent. (Typesetters withount,
© symptoms possessed as high as 9 per cent eosinophiles.?) The urine
g Was normal and likewise the blood pressure,

.Since the facts observed suggested no connection with lead poison-
¢ ing, further research led to the conclusion that the employees affected
. had been suffering from chronic antimony poisoning, subsequently
® confirmed by further investigations. As pointed out in the editorial
® of the Journal of the American Medical Association—

&8  Thus a new danger to typesetters working with antimonial com-
} pounds is brought to light and a distinct contribution added to the
§ growing subject of occupational diseases.

23
4]

CAUSES OF EXCESSIVE FREQUENCY OF PULMONARY TUBERCULOSIS.

. Among American printers, using the term in a broad and com-
¢ prehensive sense, the health conditions have been reported upon by
[ Dr. James Alexander Miller, of New York, in a paper read before

t A fairly extensive analysis of the avallable mortality data of printers is included in
y the bulletin (No. 209) of the U. S. Bureau of Labor Statistics (1917) on the fIygicne of
b the Printing Trades, by Hamilton and Verrill. To he entirely conclusive, however, a
¥ much more specialized tzchnical analysis of the statistical material is required, with a
f: due regard to the strictly medical aspects of a problem of exceptional technical com-
plexity. A really coneclusive investigation should include a sufficient number of physieal
2 - examinations of printers with a due regard to the length of trade life and the various
special occupations followed in the printing trade from the beginning of the apprentice-
.ﬂlip td' thé attainment of permanency in the branch of the fndustry sclected as a per-
man(;;i't nieans of gaining a livelibhood.

| "2 Bosinophile: In bacteriolo‘ and histology, applied to microbes or histologic ele-

. ments showing a peculiar affinity for eosin stain,
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the Sixth International Congress on .’I:ﬁbérculbsié-in;’1908:'?‘?A:'suin- b

: - 3 S w1 1908, - all.:,the time; in fact, every insanitary condition that surrounds any
mary of his more important ﬁndmgs\follbWs o EREE

41 £1qting shop was noted.

The main point in the investigation was not only to determine th
extent of pulmonary tuberculosis but' all ‘other diseases were con
sidered both in the history and the physical examination. It wasj
found that almost all the men Were young, native-born Americans,§
earning good wages, and living under good conditions; the majorityg
of them used alcohol and tobacco; 20 per cent of all used them i
excess, and about 20 per cent were total abstainers. -One hundre
and twenty-four complained of unfavorable conditions in the shop}
designated as follows: Poor ventilation, 49; metal fumes from un ]
piped machines, 27 insanitary water-closets, 19; insufficient number]
or absence of cuspidors, 14; dirty walls and ceilings, 8; metal dust,
5; overcrowded rooms, 7 poor light, 5. The medical history and ex
amination showed that catarrh of the upper air passages was fre
guent, also dry pleurisy, bronchitis, and pulmonary tuberculosis.

AVERAGE WEIGHT AND HEIGHT OF PRINTERS.

K Further and more strictly scientifie investigations would be neces.
$8ary to produce the required evidence regarding the precise ¢ flnct on
;hea]t}l. (if at all ascertainable) of the obviously numerous factore and
: ?ndltlons inimical to health in the printing and alljeqd industries,
Smce the problem ig quite complicated, particulariy in view of the
 brobably inferior physique of printing employees at cntrance to
‘;the trade, Table 43, derived from the ordinary mortality experience
& (males only) of the Prudential Insurance Co. of America 1886 to
£ 1914, will prove of interest and valuye, ,

TanLe 43. —AVERAGE WEIGHT AND HEIGHT oF PRINTING EMPLOYEES COMPARED

Pulmonary tuberculosis was present in 34 cases or 17 per cent of th : ,S,‘H THOSE OF ALL OCCUPIED MALES, ACCORDING TO MALE ORDINARY Mo,
whole number. Dr. Miller concluded that pulmonary tuberculosis i brous. o %EE?Q%%%Z OF THE PRUDENTIAL INSURANCE G0, O AMERICA, 183 To

prevalent among printers and is largely due (1) to unfavorab o]
shop conditions, especially poor ventilation,‘.overc_rowding, dust and}
dirt, promiscuous spitting, and poor lighting; (2) to the irregular}
habits of the printers, especially alcoholism, careless habits of eating, ]
needless exposure to drafts, and insufficient outdoor exercise.!

Averaze height

Male printers, 1 .
P All oceupied males, (inches),

-\\

Average 1| Relative o0 | Relative
Number. wcigllzlt weight | Average weight

Age at entry,

Malo | Al oceu.

SANITARY CONDITIONS IN GOVERNMENT PRINTING AND ENGRAVING, (poumds),| (Pounds | 000 por e, Printers. | B

A somewhat similar investigation ‘concerning 4,000 persons em' ,ﬁ%g:: Jears. i 1o 7% 15 5| end g1
ployed in connection with Government printing and engraving was Qs o 4 Joars. | 22 1o : 7 ggﬁl
reported upon by Dr. B. S. Warren, of the United States Publie; gtgffsﬁésdéér ............... | 22 16 3 gf§
Health Service, at the ninth annual meeting of the National Associa XN “Total, 15 years and over.,. \539_79‘2\21’\,07 o e 63—1
tion for the Study and Prevention .of Tuberculosis, Washington, —

1913. In part, Dr. Warren states that—

My purpose in writing of this unusual condition is to submit the’
facts that here are 4,000 employees, working under very bad sanitar,
conditions, and the death rate is surprisingly low. The force con
sists of engravers, printers, printers’ assistants, examiners, counters$
mechanics, and all the help required in such an establishment. Allj
the buildings of this establishment are very badly overcrowded
There are 1,731 employees working with less than 500 cubic feet of aif}
space and 30 square feet of floor space per person. Ventilation if]
very poor, especially in the pressrooms, where from 150 to 300 printd
ers and printers’ assistants are at work. The poor ventilation
made still worse by the small gas stoves required by each printer tog
heat his plates. Ink fumes and often carbon monoxide rise frong
these stoves. 3

The printing is done on piecework basis, and all are working af
top speed continuously. In the ink-making rooms the employees. ari
exposed to the dust rising from the dry, powdered colors.  In L
steel-plate hardening room, eyanide of potash fumes were in the 4}

According to this table, at every period of life the average weight
f persons employed in the printing trade, with ono exception, ig
ihelow the average for all occupied males, to the extent of § pounds
or all ages combined. The one exception at ages 65 and over is,
f course, due to the fact that only a single case was under
bbservation. Since there is invariably an important correlation be.
ween height and weight, the last two columns of the table aro in-
‘uded for the purpose of emphasizing the fact that printers, on
Xamination, were not only below the average in weight, hut also in
ature. The differences here are not quite so marked as shown by
he weight, but ghey are, nevertheless, of importance.

‘orrelating the height and weight, the table shows the relative
exghp at entry in pounds of weight to each inch of stature, proving
‘cI:u‘s‘ivel.y a sufficient difference in the physique of printers to ro.
juire ieonsideration in the correct interpretation of the subsequent
mortality tables. The average relative weight of printers, according
g0 this table, was 2.21 pounds ner inch af s e e s R

1For paper in full, see Transactions of the Interpational Congress on Tuberculog
Washington, 1908, Vol. III, pp, 209-217. -
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occupied males. It may be said in this connection that the ‘propor-
tion of deaths from pulmonary tuberculosis among the 589 printers

under observation was 29.2 per cent for all ages, against 18.6 per

cent for all occupied males in the company’s ordinary experience.
ENGLISH MORTALITY STATISTICS OF PRINTERS.

The most recent English mortality statistics of printers are for the
three years ending with 1902, referred to in the Supplement to the

Sixty-fifth Annual Report of the Registrar-General of Births,

Deaths, and Marriages in England and Wales, in part as follows: °

The death rates of printers were above the standard for occupied
and retired males at all ages up to 35 years,
they were below the standard. Within the main working period of
life the comparative mortality figure of printers is 994, which practi-
cally corresponds to the standard; they show a slightly excessive mor-
tality from influenza, nervous diseases, and Bright’s disease; and
their mortality from phthisis exceeds the standard by 60 per cent.
On the other hand, their mortality from circulatory and respiratory
diseases is considerably below the average, and they appear to be .
subject to small risk from fatal accident, and to be but little addicted
to alcoholism and suicide. ’

Since 1880-1882 there has been a continuous decline in mortality

from phthisis, liver disease, and accident. It is also worthfy of notice A

that the mortality from lead poisoning is now only one-fifth part as
high as it was 20 years ago. From the other causes shown in the ¥
table the mortality in this occupation has fluctuated considerably. :
The English occupation mortality statistics for printers are quite
conclusive of the unfavorable effects of this occupation on health.
In Table 44, which follows, the mortality from all causes among
men in this employment is compared with that of occupied males
generally, and the result is decidedly suggestive of conditions in this °
trade more or less unfavorable to life and health, but in particular at .
the early ages, or 15 to 84, when the excess in mortality is from 0.45 |
to 1.62 per 1,000. This table is deserving of particular consideration
in that it emphasizes the health-destructive circumstances of this
employment at a very early period of life. Among those who survive
to age 35 or over there is not apparently a decidedly unfavorable
mortality in comparison with other occupations, and in this respect
the English statistics are confirmed by the United States census sta-
tistics previously quoted. While the actual excess in the mortality of
printers at ages 20 to 24 is only 1.62 per 1,000, this excess is equivalent
to nearly 40 per cent of the normal mortality at this period of life.

but above that age 3
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gl TABLE 44 —MORTALITY FROM ALL CAUSES AMONG PRINTERS, COMPARED WITH THAT
- OF ALL OCCUPIED MALES, IN ENGLAND AND WALES, 1800 TO 1902, BY AGE GROUPS,

fSource: Part I1, Supplement to the Sixty-fifth Annual Report of the Registrar-General of Births, Deaths,
and Marriages in England and Wales.}

Death rate for printers,
Death rate
. er 1,000 Greater (+)

Age at death, l}())r all oe or less (—) | Per cent nf
cupied Rate per | thanrate | rate for all
males. 1,000. for all oc- | occupied

cupied malr;s.
. males
158019 ¥earS. . cumuuennneinnninen e 2.44 3.19 +0.75 131
20 {0 24 yenrs...... 4.41 6.03 +1.62 137
25 to 34 years. ... . 6.0t 6. 46 + .45 107
."35 to 44 years. . . 10.22 10.19 — .03 100
45 to 54 years. .. 17.73 17.76 + .03 100
55 to 64 years.-. . 31.01 30.76 - .25 99
65 years and ov 88.39 87.61 —~ .78 99

The preceding table reqiires no further comment. A more ex-
tended comparison, however, is made in Table 45, in which the
mortality of printers from pulmonary tuberculosis and other dis-
¢ eases of the respiratory system is compared with the normal mor-
tality of occupied ‘males from these diseases, by divisional periods
- of life! The comparison shows that at all ages the mortality of
“printers from pulmonary tuberculosis is excessive by from 0.49 to 2.11
*"per 1,000. The excess is most marked at ages 35 to 44, but the dif-
.ference is a material one at all ages, 20 to 64, inclusive. The corre-
" sponding mortality from other respiratory diseases among printers
was slightly excessive at ages under 20 and comparatively high at
ages 65 or over, but below the average at ages 20 to 64, inclusive,
“Apparently the employment does not predispose seriously to respira-
tory diseases except such as assume the pulmonary form of true
tuberculosis of a rapidly developing type most destractive to Young
printers at ages under 45. The table which follows is self-explana-
.. tory.

" 1 For additional data on the health of printers sce table included in the footnote on
page 05 for the year 1914 for the city of New York. According to this table, at ages
* 25 to 34 the proportionate mortality from pulmonary tuberculosis was 60.6 per cent for
compositors and printers against 33.5 per cent for all occupations. Every statistieal
investigntion of this kind confirms previous conclusions that the health of printers iy
ungquestionably seriously impaired in consequence of occupational hazards at the present
time more or less iIl defined and largely & matter of conjecture,
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TABLE 45 —MORTALITY FROM PULMONARY TUBERCULG é“' K Fr £:0THER DIS.
EASES OF THE RESPIRATORY SYSTEM AMONG PRINTERS, COMPARED WITH THAT
OF ALL OCCUPIED MALES, IN ENGLAND AND WALES, 1900 TO 190% BY AGE GROUPS.

[Source: Part 11, Supplement to the Sixty-fifth Annual Regort of the Régistrar-General of Births, Deaths,
and Marriages in England and Walés.) : )

Mortality from pulmonary tuberculosis, | Mmmg&‘;ﬂﬁ‘rggﬁﬁﬁ“ of the
Death rate for printers. Desth rate for printers.
Age at death. | Death Death -
rate per rate per
1,000 for Gr “""tf" Per cent | 1000 Tor (f)’%itfgss Per cent
ail oceu- | CH)orless | & 0 e tor | all ocon. of ratefor
N ate per | (—) than Rate per} (—) than "
pied 11| all occu~ | pied 1,000. | rate-for all | 811 occw:
males 1,000. | rate for a pied males, | ate fot pied
M occupied males ot . occupied males,
males, . males. o
15 t0 19 years. ... 0.54 1.03 +0.49 | 1o1| oaf 03] 4012 150
20 to 24 yeors. 1.55 3.41 +1.86 220 .48 .37 -.1 7
25 to 34 yeurs.. ... 2.03 3.65 41.62 180 77 55 -.2210 . 71
35 to 44 years. . ... 2.74 4.85 +2.11 177 1.66 1.24 - .42 75
45 to 54 vears. .. .. 3.04 4.27 +1.23 140 3.32 L2117 -1.15 : §5
55 to 64 years. ... 2.16 3.42 +1.26 158 6. 54 5.16 —1.38 79
65 years and over. 1.11 1.60 4+ .49 14 17.77 20.76 +2.99 117

FACTS DISCLOSED BY THE NEW YORK STATE FACTORY INVESTIGATING
COMMISSION. , -

There are no other recent mortality statistics for American printers .,

obtainable through census investigations or the annual reports of State
aud local boards of health than those subsequently to be referred to
The most recent investigation of the existing labor conditions in the
printing trade was made in connection with the work of the New
York State Factory Investigating Commission. According to this
investigation 2,245 workers were employed in 25 establishments,
including 60 per cent male employees, 39 per cent females, and
1 per cent children under 16; 14 per cent of the employees were
found to be working in dirty shops, and 86 per cent were at work in

fairly clean or clean quarters. The statement is' made that Print-§
ers have improved in hedlth and have suffered less from lead poison-
ing since the handling of typeand inhaling of dust from the cases have |
Leen so largely superseded by the newer processes.” DBut it is added
that there are still evils to be remedied, and special reference is made

to air contaminated by fumes from linotype machines not provided:
with adequate ventilating devices. Some of the shops investigated

were found to require better ventilation with special reference to gas ‘.

or lead fumes. A large number of pressmen and paper handlers?
were found to be subject to a high degree of heat and humidit
owing to the need for quick drying and smooth flow of the ink. The:
dust factor is obviously less important than gas and fumes and un.?
suitable atmospheric conditions, but, as said in the report o_f’t'h"&"
same commission for the year 1913, “ There is a total lack of ade-3
quate provision for ventilating printing establishments. The abun

OCOUPATIONS WITH EXPOSURE TO METALLIC DUST, 137

g d.ant dust from the type, the fumes from the molten le
tlcl'es f)f_graphite from the stereotyping processes, ths
“artificial illumination and from the gas-heated lead pots in the lino-
type, all these cause extreme vitiation of the air in such establish-
gment.'s.” The investigations of the commission ascertained that pe-
chanical ventilation was made use of in only 6 per cent of the shops.
amplified by an ex-
iicluding many inter-
oreign sources,

ad, the par-
heat from the

SPECIAL OCCUPATIONAL HAZARDS IN THE PRINTING TRADES,

s In.r'eply. t(? t}.m question, “ What are the dangers in the trade or
conditions injurious to the workers? ” it is said that—

As has been stated, the chief dangers are lead poisonin ar
culosis. Lead poisoning is caused by the lead dﬁst Whic% isl(iotlcll(;gf-
-on 1n printing shops, and also by the fumes arising from the lead
:1n the various processes of machine composition. The dust in the
- shops, especially that in the type boxes, contains a large amount of

ead and some :‘mtlmony. Prof. Steingraber analyzed the dust from
type box in Cracow and found it contained 16.43 per cent of lead.
Dust from the top of stove in a composing room contained 0.24 per
-cent of lead, while that from the floor of g gallery 16.4 feet hiol in
the composing room contained 0.87 per cent of lead. Much of thglea.rl
dust is undoubtedly inhaled by the workers. A great deal of dust
Is raised by the foolish and highly Insanitary method so prevalent
in old printeries of cleaning the dust out of the type boxes with bel-
ld}ys. Much lead dust is also deposited on the fingers and hands
: .Of the workers as well as upon their clothes, and remains there from
ig,ctl}{ _0{1 proper washing facilities. The dust 18 very often in‘;g'vst ed
| .;inltithgelsrhgg)(.)ld, which is commonly eaten at the workstand in the

These observations are in strict conformity to the f
b ggestive of health-injurious conditions which have n
f received the required consideration. As observed by the New York
Stal;e Factory Investigating Commission in their second report—
Grave as are the dan ers to the life g ¢ ‘o1

Fin the printing industry:gthese are stilﬁeglggt(};egllltag fmr;? 1oe'f ‘T‘v(:nl 10

£t is well known that vomen are more subject to lead poisonihq' .

rthan men(,l'md their general constitution is apt to fall a prey to the

hda 5
or;}g{g;:. the trade sooner than that of the more robust male

acts and are
ot heretofore

{018
]
i

f

Attention is also directed to the prevalence of tuberculosis among

‘ fooung persons employed in printing trades, and it 1s pointed out

hat—

Eid New York Stat
U5 | e Factory Investigating Commission, Sccond Report, 1015, vol. 11,



Not only has legislation been introduced ..
minors in this trade, i

medical examination®is made of all minors
and a large number of applicants rejected.
that no minors under
establishments, and then only after a thorough physical examination.
Hahn as well as Teleky advocate a thorough medical examination of
all workers in lead every three months, especially minors.

MORTALITY OF PRINTERS—UNITED STATES REGISTRATION AREA,

Printers, lithographers, and pressmen,
been reported upon for the years 1908 and 1909 by the Division of
Vital Statistics of the United States Census Bureau, but no subse-
quent mformation has been made public, and the data are therefore
restricted to the two years referred to; in fact, the mortality of
lithographers included in the group is for 1909 only. The data are
of rather limited value, but on account of the large number of
deaths included the conclusions may be accepted as representative
for the printing trade. According to the census report, out-of 2,847
deaths of printers,
or 29.5 per cent were from pulmonary tuberculosis. The details of
the mortality by divisional periods of life are shown in Table 46,

TABLE 46 —~PROPORTIONATE MORTALITY OF PRINTERS, LITHOGRAPHERS, AND
PRESSMEN FROM PULMONARY TUBERCULOSIS, UNITED STATES REGISTRATION
AREA, 198 AND 1909, BY AGE GROUPS. ) '

The opinion is prevalent

Deaths from pulmonary
tuberculasis,
Deaths :
Age at death. from all
causes. Siw Per cent
Number. of tot:i
deaths,
PloRdyears. oo e
25 t0 34 Fears. ......... .. ’ gﬁ '1’782 ﬁg
35 to 44 years..... .. 614 223 36.3
$5tosd years ... ... .o 522 112 21.5
21064 yenés......,. ............ 350 b1 7.7
o> yearsand over. ... ... . PR )
Unknown. ... Tl aeeenraceses 38; ......... Tf ......... ar
Total, 15 years and over..................... TSP . 2,847 840 29,5

TABLE 47.—PROPORTIONATE MORTALITY OF PRINTERS, LITHOGRAPHERS, AND
PRESSMEN FROM NONTUBERCULOUS RESPIRATORY DISEASES, UNITED STATES
REGISTRATION AREA, 1508 AND 1909, .

Nontuberculous reg
tory diseases. pira-
Cause of death.
Per cent
Number, of total

deaths,
Asthma, .. ..
Bronchitis. 12 s d. o'g
Poeumonis. . . . .. 193 6.8
Other nontubercuious resp 41 14

Ot e e 250

entering this industry, :

18 should be allowed to work in printing -

considered as a group, have

u2;
4

o e

lithographers, and pressmen from all causes, 840
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:Table 46 indicates conclusively an exceptionally high degree of
" frequency of pulmonary tuberculosis among men employed in the
printing trade, and particularly so during the early years of life. At
ages 25 to 34, for illustration, the proportionate mortality from pul-
monary tuberculosis was 50.5 per cent, which is exceeded by the cor-
responding figure for few other trades or occupations with con-
tinuous and considerable exposure to inorganic dust. The table in
s general way confirms the data derived from other sources and quite
clearly suggests the relative unhealthfulness of employment in the
' printing trade, subject, of course, to the qualification that adverse
' physical occupational selection, as elsewhere pointed out, may mate-
‘rially affect the mortality returns. It may be said in this connec-
tion, however, that the mortality from nontubereulous respiratory
; diseases, as shown in Table 47, was 8.8 per cent of the mortality from
- all causes, which compares,.for illust ration, with 12.2 per ceni for
¢ marble and stone cutters and 12.5 per cent for potters, according to
mortality returns derived from the same official American sources,

g

MORTALITY OF PRINTERS—INDUSTRIAL INSURANCE EXPERIENCE,

t o -

W The observations and conclusions of the New York State Factory
B Investigating Commission are in conformity with the results of other
investigations, and are sustained by the insurance mortality statistics.
Table 48 shows the results of the mortality experience of the indus-
. trial department of the Metropolitan Life Insurance Co. for the
three years 1911 to 1913. The experience is limited to white males,

jl TABLE 48 —PROPORTIONATE MORTALITY FROM PULMONARY TUBERCUT,08IS AND
; PNEUMONIA AMONG COMPOSITORS AND PRINTERS, METROPOLITAN LIFE INSUR-
ANCE CO., INDUSTRIAL EXPERIENCE, 1811 TO 1913, BY AGE GROUPS.

[Compiled from Bul. 207, U. 8. Bureau of Labor Statistics, pp. 33, 34.1

Deaths of printers and | Per cant of deaths from Dgzg‘ia‘;gtgintf};flm‘tg

compositors, 1911 to ulmonary tubercu- 191,‘1 from preamo
1913, from— osis among— nin pneumo-

Age at death,
‘ . . Malesin
Pulmona- | Printers A H
All causes. | ry tuber- | and com- ;e;g‘exastrlz;%)_n Number. | Per cent,
culosis. positors. 2
1913.

15to 24 years.. 217 98 45.2 27.0 10 4.6
25 t0 34 years.. 221 110 49.8 30.5 16 7.2
35 to 44 yeors.. 225 88 39.1 23.4 6 2.7
45 to 54 years.. 176 42 23.9 14.7 9 5.1
5510 64 years........... . 120 19 15.8 7.9 7 5.8
65 yearsand over.............. 97 3 3.1 2.6 4 4.1
Total, 15 yearsand over. . 1,056 361 34.1 13.9 52 4.9

_ Averago age at death, ... ... _. . 2 £ 2 O N 39.7 |ooieennnnnn

. " According to this table, out of 1,056 compositors and printers, 360,
> or 34.1 per cent, died of tuberculosis of the lungs, at an average nge
of 83.5 years. In addition there are 52 deaths from lobar and un-
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defined pneumonia, accounting for 4.9 per éent of the mort
all causes, at an average age at death of 89.7 years: Inseho

The investigation of the Metropolitan Co.”includes also an ex-
tended study of the mortality of printers from other diseases than
pulmonary tuberculosis. »
an abbreviated form in the table below, which has been derived from

Bulletin 207 of the United States Bureau of Labor Statistics, on

“Causes of Death by Occupation.”

TABLE 49.—-NUMBER AND PER CENT OF DEATHS FROM BPECIFIED CAUSES AMONG

COMPOSITORS AND PRINTERS, BY AGE PERIODS, 15 YEARS AND OVER-WHITE
MALES, . .

[Metropolitan Lifo Insurance Co.—lndt:strial department——Mbrtath oxperience, 1911 to 1913.‘]

Ages 15 years Per cent of deaths during age period -
and over, (years)—
Cause of death,
- Num- | Per 65 and
. ber. | cent, | 15-24 | 25-34 | 3544 | 4554 | 5564 oy
Number of deaths............c....... 1,056 [........ A7) 2y 25| 16| 120 97. >
Ty{»lmid fever.............. 22 2.1 3.2 4.5 1.8 0.6 .......]........
Tuberculosis of the Iungs. 360 34.1 45.2 49.8 39.1 2.9 15.8 3.1
Cancer s&llll (ormsg..........I ........ i 23 2.7 .9 .5 1.3 5.1 5.0 7.2
Cerebral hemorrhage, apo exy, an -
paralysis........ £% apoplexy . 38| 3.6{...... 91 22| 68| s5s] 124
Orgonic diseases of the heart. . 118 11.2 6.0 5.9 10.2 13.1 19.2 23.7
Preumonia (lobar and undefined)... . 52 4.9 4.6 7.2 2.7 5.1 5.8 4.1
Clrrhosis of the liver.._............... 19 1.8 .5 .5 1.3 2.3 6.7 2.1
Bright’s diseaso. ... ...... 94 8.9 1.4 3.6 10.7 18.2 n.7 13.4
Suicide (all forms).......... 10 1.8 3.2 3.2 1.3 N 1.0
Accidental violence. .. ..... 62 5.9 19.1 5.4 4.8 7.4 1.7 2.1
All other causes 244 2.1 21.9 18.8 24.4 17.1 28.3 30.9
Totaleein i iieiiniiiiirraeenn 1,056 | 100.0 | 100.0| 100.0 100.0 | 100.0 | 100. Q| _100, [/}

In connection with the table it is said in the text by Dr. Louis T.
Dublin, the author of the report, that—

In the age period 15 to 24 the relative index of tuberculosis of the lungs is
hizh (183.7); this cause accounts for 45.2 per cent of all deaths, as against
83.8 per cent in the general group. Accidental violence has a low index (52.6)..
In the period 25 to 34 tuberculosis of the lungs is somewhat lower than in the
previous age period, though still high (121.8). Bright’s disease is low (80.0)
and accidental violence is still lower (43.2).
losis of the lungs (118.8) and organic diseases of the heart (132.5) are both
high, Bright's disease is high (187.2). Pneumonia Is very low (33.3). Both
suicide (44.8) and acetdental violence (48.5) exhibit low relative indices. In
the age division 45 to 54 the high relative index for tuberculosis of the lungs
is maintained (129.2). Cerebral hemorrhage, apoplexy, and paralysis loom up
as important in this age period; the relative index is 130.8. The index for
rpneumenia remains low (62.2) ; Bright's disease is even higher than in the
previous age period (164.0). Suicide remains low as before (23.1), and aceci-
dental violence shows an increase over the previous age period (87.1). In thg
age period 55 to 64 tuberculosis of the lungs shows a very high relativé index
(183.7}). Organie diseases of the heart (120.8) are somewhat higher thah'the
average and pneumonia is lower (77.3). Accidental violence is very low (26.2),
There are no cases of suicide in this age group. In the age period 65 and over

glity'_ftoi‘n :

In the'age period 35 to 44 tubercuy--

The details of the analysis are given in

f

|

f:, ever, is explained that “ It must not be inferred th

¥ Prudential Insurance Co. of America for the period from 1897
1914, inclusive:
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the cases in which variations from all occupations are noted are too few to
warrant discussion,

-« "With special reference to tuberculosis it is said that confirmatory
data are provided by the returns of the United States Census, the
reports of the Registrar-General, and the experience of the Pru-
dential. All of the index figures derived from these sources are
higher than those of the Metropolitan experience. The high propor-
tionate mortality definitely marks this occupation as one in which
the environment favors the development of pulmonary tubercunlosis.
All ‘investigators are agreed as to this, yet there is g diversity of
opinion as to the exact causative factor.

- As regards the possible effect of lead dust, it is said that in the
i+ Metropolitan experience, out of 1,056 deaths of printers and com-
. positors from all causes only 4 were from lead poisoning. It, how-

at the exposure to

E.v lead is not a serious factor in the causation of tuberculosis. A similar

relation has been suggested between lead poisoning an( Bright’s

disease, which also shows a high proportionate mortality in the age

I periods 85 to 44 and 45 to 54, the relative indices being 137.2 and

- 164.0, respectively.” :
. The experience of the Metropolitan Co. is fully confirmeq by the

¥ more extended data derived from the industrial experience of the

to

TABLE 50.—~PROPORTIONATE MORTALITY FROM PULMONARY TUBERCULOSIS AMONG
PRINTERS AND COMPOSITORS, INDUSTRIAL EXPERIENCE OF PRUDENTIAL co.,

1897 TO 1914, COMPARED WITH THAT OF ALL MALES IN THE REGISTRATION AREA,
1500 TO 1913, BY AGE GROUPS.

Deaths of printers and | Per cent of deaths from
compositors, 1897 to Fulmonnry tubercu-
1914, from— osis among—
- .
Age at death, )
| Pulmona-| Printers Males n
Allcauses. | ry tuber- and com- f:ﬁ',f tlr‘;&)"’tg
culosis, positors, 1y,
b— |
%' 15t0 24 years 795 368 46.3 27.0
25 to 34 yesr 804 505 55.9 30.5
Btoddyears.. .. I 851 350 4i.1 23.4
45 to 54 years.. 567 141 24.9 14.7
86 to 64 years.... 427 42 9.8 7.9
65 yoars'and over... . 318 14 4.4 2.6
Ageunknown..................... Ll R PPN S SO
; .
Total, 15 yearsand over................... .. 3,863 1,420 36.8 13.9

" The mortality of printers in the industrial-insurance experience of
the Prudential Co. includes 3,803 deaths from all causes, of which
1,420,.0r 36.8 per cent, were from pulmonary tuberculosis, Of the
mortality of printers from other respiratory diseases, 343 were from
pPneumonia, 19 from asthma, 35 from bronchitis, and 55 were from
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less frequent respiratory diseases.. If the:{de&ti;s;é.ﬁjém_pulmonary
tuberculosis and nontuberculous respiratory‘diseé.seé?tl‘l‘e*.cOmbined,

48.5 per cent of the mortality of printers was from diseases of the 3§

lungs and air passages. The excess in the mortality from tubercu-
losis among printers is decidedly suggestive of a typical indoor em-
ployment where the exposure to the inhalation of metallic dust,

complicated by more or less injurious gases and fumes, is continuous

and, in a measure, unavoidable. While, as shown by Table 50, the
mortality from pulmonary tuberculosis among printers is excessive at
all ages, the excess is most pronounced at ages 25 to 34, when out of

every 100 deaths from all causes 55.9 are from pulmonary tuberculo- 4

sis, against a normal expected proportion of 30.5 per cent. The pre-
ceding observations and statistical data derived from American and

foreign sources, including extensive industrial-insurance experience '

data, fully confirm the conclusion that the printing trade is unques-
tionably §ubject to decidedly unfavorable health conditions more or
less predisposing to a high degree of tuberculosis frequency. The

data suggest the necessity for an improvement in shop conditions in ;

conformity with the Austrian and Swiss regulations covering sani-
tation in the printing trade.! S

MORTALITY OF PRINTERS—MEDICO-ACTUARIAL EXPERIENCE,

The data as to height and weight prove that a large propor-

tion of printers are physically below the general average, and by
impli.cation they suggest the great practical importance of a physical
examination on entrance and of a physical reexamination from time
to time for the purpose of ascertaining the earliest indications of
physical impairment. Life insurance companies have never dis-
criminated against journeymen printers and compositors, and a
large number have been insured on the ordinary plan or with fra-
ternal insurance organizations. Since applicants for ordinary or
fraternal insurance are, however, subjected to a fairly rigid medical
examination, this class of risks would not be strictly representative
of the general average. The results of the medico-actuarial investi-
gation with regard to journeymen printers and compositors can not,

therefore, be considered entirely conclusive. The results, however,
are shown in Table 51. ' '

1 See in this connection the proportionate mortality data for New York Clity printers

by divisional perfods of life and comparative data for selected occupations as given in. i

footnote to page 55.
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ABLE 51.—MORTALITY FROM ALL CAUSES AMONG JOURNEYMEN COMTOSITORS, BY
c AGE GROUPS—MEDICO-ACTUARIAL INVESTIGATION.

. Numl()ler Actual B tod Per cent
exposed to ctual xpected fjactual are of

Ago st death, risk one deaths. deaths. oxpected

year. . deaths.
5 to 29 years, 6,428 35 29. 64 15
to 39 years., 3,706 20 21.23 o
40 to 49 years.. 962 7 9.58 i3
g 50 to 59 years.. 261 6 4.95 121
years and over 20 [ L0l
Total, 15 yearsand 0ver.. ....o.uueeunneenecnnn... 11,378 68 66. 44 102

According to this table the actual mortality of the risks under

consideration is 102 per cent, being highest at the two extremes, or
£ 118 per cent at ages 15 to 29, and 121 per cent at ages 50 to 59. The
e table would seem to prove that the health-injurious effects of the
i printing trade are most pronounced in youth and after middle age.

It would make a valuable contribution to the scientific study of

E the subject if the statistics of the International Typographical Union
-’;“. could be subjected to a critical analysis. The same conclusion a pplies
E to the experience which has been had with sanatorium treatment at
§ the home for sick and aged printers in Colorado.

‘,:SPECIAI. CONSIDERATION OF THE MbRTALITY AND DISEASE LIABILITY

OF COMPOSITORS.

~ - Compositors, considered as a distinct occupation (for many printers

are also compositors), are exposed to practically the same health-
injurious conditions as are persons engaged in the other occupations
of the printing business, and in addition they suffer from eyesirain,
which may, under given conditions, affect very seriously the disease-
resisting capacity of the system. Stereotyping might have been in-
cluded here, and its enormous development as a separate branch of
the printing trade would warrant special consideration if any really
authenticated observations had been made a matter of record useful
for the present purpose. In stereotyping, the liability to lead poison-
ing is a serious factor, affecting especially the men employed in
melting the alloy and ladling it into the forms.! The same obser-
vation applies to operatives on linotype machines, but our present
information regarding these employments is too indefinite to warrant
the conclusion that the exposure to the risk of plumbism increases
materially the mortality from tuberculous and respiratory diseases.

1 Stercotyping is fully described in the report by Hamilton and Verrill on the * Hrgliene
of the Printing Trades” (Bulletin of the Unlted States Bureau of Labor Statistics No.
209), including references to the findings of the Illipois Commission on Occupational
Diseases as regards the occurrence of cases of lead poisoning. Stereotypers were ap-

" parently most liable, proportionately to the numbers exposed to risk. According to
" Hayhurst the proportion of lead poisoning among linotypers was 3% per cent agniost 7.6

per cent among stereotypers.
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TROBUET Faes.

WL

There are no geéneral vital statistics of.céﬁgii_ tors, geparate’ from
those of printers and pressmen, since in both American‘and foreign
statistics these employments are considered s a group. .

There is included here a brief extract from s letter by Mr. J. W.

Sullivan, a New York City printer, in the Typographical Journal 4

tor November, 1903, and reprinted in the annual report of the New
York State Bureau of Labor Statistics for 1906, reading in part
as follows: ’ S

Typesetting is exhaustive work. Standing hour by hour brings on

backache, and in some men varicose veins and swollen feet. Sitting’

on the high printing-office stools doubles the typesetter up, constrain-
ing his arm motions and interfering with his digestion. The lino-
type operator’s stool is too low, as it throws his legs into cramped
positions. From the pot of molten type-metal under his machine

comes a trying heat and offensive gases. He must watch the delicate

machinery lest it go wrong. The electric light thrown on his cop
often sharply conflicts with the daylight. His keyboard work w1tf‘1,
wrist and fingers and his handling of hot slugs sometimes results
in numbness that threatens scrivener’s palsy. Whether typesetter or
linotype operator, the compositor’s brain is active every moment dur-
ing the workday. Composition can never be wholly mechanical.
Attention must be given to deciphering the copy, to spelling, to capi-
talizing, punctuating, office style, and correcting the lines as com.-
posed. Each of these distinct mental acts, on the whole tedious and
monotonous, helps to drain the bodily forces. As the brain becomes
fatigued its cells shrink, With every type a man sets there is a touch
of wear on the cerebral tissue itself, only to be repaired by the
restorative operations of nature—through fstr)od, rest; and sleep.

SFECIAL CONSIDERATION OF THE MORTALITY AND DISEASE LIABILITY
' OF PRESSMEN,

L)

Pressmen in printing plants may also be separately considered,

althongh the information régnrding_this occupation is rather frag-
mentary and inconclusive. Arlidge comments on the hygienic aspects
of the employment in part as follows: :

Their old mode of working has been superseded by the wonderful
development of the modern printing machine, whereby the pressman
has become little elee than an attendant upon it; and we see the
marvelous machine in newspaper offices strike off, fold, and count
the sheets by thousands in an hour. Bodily strength is consequently
at a discount, and the disadvantages of the occupation limited to
the heat of the pressroom—caused principally by the heated cylin-
ders. of the press, and to a greater or smaller extent, where coal gasg
and not clectricity is used for lighting, by the gas jets. Add to these
the noise of the machines, the standing posture, and confinement in
the pressroom and sustained attention to their work, and there re-

mains nothing else calculated to injure the pressman’s health, bar-

ring circumstances within his own control.
i
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5 Lhe occupation of pressmen does not appear to have attracted the
¥Bpecial attention of American writers on occupation mortality, but
it is safe to assume that the disease liability of this class, and in par-
leular the degree of frequency of pulmonary tuberculosis, do not

materially differ from the observed mortality of men employed in
‘printing trade generally. More definite data, however, would
§5upply 2 much to be desired addition to our at present very limited
Eknowledge regarding the specific occupation mortality of this em-
Bbloyment. '

MORTALITY OF PRESSMEN—MEDIQO-ACTUARIAL EXPERIENCE.

“The only available mortality data regarding pressmen as differ-
ntiated from compositors are the medico-actuarial statistics, which,
fof course, are inclusive of deaths from all causes and not with
i pecial reference to tuberculosis. The number exposed to risk, espe-
e cially at the younger ages, was relatively fairly large, and the experi-
L ence shows that the actual mortality was 117 per cent of the expected,
n contrast to 102 per cent for journeymen compositors. The data
n detail are given in Table 52. '

'»TABLE 52.-MORTALITY FROM ALL CAUSES AMONG JOURNEYMEN PRESSMEN, BY AGE
I GROUPS—MEDICO-ACTUARIAL INVESTIGATION.

Number | - Per cent

exposed to| Actual Expected | actual are
Age at death. risk one deaths. deaths. |ofexpected

year. deaths,

n FRATS. et inie et crar e e a e n.ias 5,674 32 25.99 122
,;7 alus) Eg EH %352 """"" - 3,012 15 17.02 88
g 40 to 49 years.. .- 976 10 9.29 108
fi 50 t0 69 years.. .. [[IIIIIIIIIIIIII e 310 1 6.9 159

gt 60 years and over. 15 2 .5 9
; é " fTotal, 15 years and oVer.......................... 9,987 70 50. 74 17

o

This table is exceptionally interesting, in that it confirms the re-

:_sults of the previous analysis of the mortality of journeymen com-
3 positors, showing an excessive death rate from all causes at ages
B under 30 and at ages over 50. It suggests the practical value of fur-
- ther and more specialized inquiries in connection with the different
E branches of the printing trade. It is of interest in this connection to
. draw attention to the industrial mortality experience of the Pruden-
& tial Co., which, in"a general way, confirms the results of other inves-
tigations.

106811°—18—Buil. 231——10
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TABLE 53, —PROPORTIONATE MORTALITY FROM PULMONARY
PRESSMEN,

AGE GROUPS.

Desths of pressmen, Per cent of deaths from 3
3 —’.| . pulmonary tubercie 3
1897 to 1914 from ~ . s “,"“’“s;— oerci
Ago at death, ' -
Pﬁ!monar Males in
Al causes. | tubercuto” Pressmen, |Tegistratiod
sis, area, 1900
. to 1913,
15 to 24 years.....
25 to 34 years... . }g ;g gg ]
35 to 44 years. .. 16 51 440
45 to 54 years... 45 9 2.0
55 to 84 years........ .o <307 ni
65 years and over, ’ 16 L...... )
Total, 15 years and over................... teaeeen 523 Toom 39.6

GENERAL CONCLUSIONS.

The mortality of pressmen from pulmonary tuberculosis is shown‘»'
to be somewhat more favorable at the earlier ages than the corre-
sponding mortality of printers and compositors, but for the later ]

TUBERCULOSIS AMONG
N, INDUSTRIAL EXPERIENCE OF PRUDENTIALTCO., 1897 TO 1914, €OM. ]
PARED WITH THAT OF ALL MALES IN THE REGIBTRATION-AREA; 1900 TO 1913, BY}

age groups the numbers are insufficient for a safe conclusion, In .

a general way the differences are not sufficiently pronounced to sug-

gest material variations in the occupational hazards of the more |

Important occupational
it is shown in Table 53 that out of 523 deaths from all causes among
pressmen, 207, or 39.6 per cent, are from pulmonary tuberculosis,

aga..inst o normal proportion of 13.9 per cent among males in the
United States registration area. '

groups of the printing trade. At all ages

Th§ statistic:il ‘evidence is there-

fore decidedly suggestive of more or less health-injurious conditions |

common to this particular occupational group, which are elsewhere,

shown to prevail in the printing trades generally.

In this connection attention may be directed to an exceptionally .

carefully considered set of precautions for

printers published by -

the New York City Department of Health, through its division of

industrial hygiene, and
United States Bureau of Labor Statistics, for December, 1915. The
siuggestion made in these rules regarding the necessity of avoiding
lead dust should, however, be amplified to apply to the avoidance
of all forms of metallic or
trades generally.

‘

ENGRAVERS.

Engravers are a fairly numerous and widely distributed class &
of workmen, whose occupation is sufficiently well defined fo warrant §¢

separate consideration. According to the census of 1910 there were

11,766 engravers in the United States. Engravers upon copper, steel,

published in the Monthly Review of the

mineral dust common to the printing .

-monary tuberculosis.
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3 -
or other metals are subject to much the same conditions injuriously

ffecting health and life, and the differentiation of the employment
aceording to the kind of metal worked upon is not practicable.

' The employment decidedly predisposes to tuberculosis, and all
the available data indicate an excessive proportion of deaths from
£ this disease among engravers, at least during the active working
period of life. Aside from health-injurious factors directly result-

ng from operations and processes inseparable from the employment,

E there is also the unfavorable effect of a sedentary occupation demand-

ing a fixed and stooping position. Arlidge has called attention to
the fact that there are other accessory conditions unfavorable to

health in this employment, such as the frequent use of strong liglit,
severe taxing of the eyes,! and the employment of strong acids.

Some fairly conclusive data are available regarding the mortalit
> B

E of engravers, with particular reference to pulmonary tuberculosis,
? but as an interesting case of extreme longevity mention may be made

of a Mr. Charles Harris, who died at the age of 93, and who for more

& than half a century had been an engraver of the American Bank
= Note Co.
i Mayer, who, at the time of his death at the age of 83, was reputed
- to be the oldest steel engraver in America.

A somewhat similar case was that of a Mr. James 1.

RELATIVE FREQUENCY OF PULMONARY TUBERCULOSIS.

* These, however, are but illustrations of exceptions and rather

‘mark the rule of the comparative infrequency of extreme longevity
~among men in this employment.

Thackrah held that “engravers
and copper plate printers present few examples of old age,” and he
may have included printers and lithographers and similar employ-
ments under this term. Tracy, writing with reference to more recent

f and American conditions, holds that engravers, in common with lapi-
B daries and watchmakers, are very liable to pbthisis. It is probably

quite true, as pointed out by Sommerfeld, that the amount of metallic
or mineral dust generated in this occupation is comparatively small
in quantity, but it is practically certain to be injurious in its effects
just because of the minuteness of the particles. According to Som-

‘merfeld’s data, 23.6 per cent of all cases of sickness of engravers

were diseases of the lungs and air passages. Ife suggests, among
other things, as a precauntion, extreme care in the physical selection of
engravers’ apprentices to eliminate those already predisposed to pul-
He further advises the proper ventilation of
the workshops, which in most cases is almost entirely neglected.

1Tor an extended discussion of the cause of eyestrain, see Biographic Clinics, Vol. IV,
by George M. Gould, M. D, Philadelphia, 1906, p. 61 et seq.; also Popular Scicnce
Monthly for December, 1905,
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preliminary report of the commission fo
. . . . . g Yy
Investigations was definite evidence produced’

tific conclusiveness, SR

An admirable discussion of the life and labor of artificial-lower .
workers by Miss Mary Van Kleeck was published by :the Russell:
Sage Foundation in behalf of the Committee on Women's Worl .

(New York, 1913). The investigation is of special importance in
view of the fact that it was made in the city of New York where
three-quarters of all the artificial flowers produced in the United
States are made. All of the shops in the Borough of Manhattan
known to make artificial flowers, employing 5,240 workers, were
visited. The proportions in various age groups of 371 home workers

in 110 families were as follows: Children under 8 years of age, 102

per cent; children 8 to 14 years of age, 27.2 per cent; children 14 to
16 years of age, 11.3 per cent; and adults 16 years of age and over,

51.3 per cent. The proportions in various age groups of women shop. -3

workers employed in artificial-flower making were: Ages 10 to 16
years, 14 per cent; ages 16 to 25 years, 63 per cent; and ages 25 and
over, 23 per cent. This compares with all women workers in manu-

facturing industries as follows: Ages 10 to 16 years, 9 per cent; ages
16 to 25, 53 per cent; and ages 25 years and over, 38 per cent. The 3
artificial-flower making industry is, therefore, typically representa- 4

tive of female workers at the younger or immature ages. An analysis

of the wages earned proves conclusively that the employments are
decidedly underpaid. An inquiry into the hours with special refer-

ence to fatigue seemed to justify the conclusion that, regardless of
the fact that .the work was light, the elements of fatigue were by
no means lacking; that many of the workrooms were poorly ven-
tilated, and that the air was vitiated because of the use of gas stoves
for heating the tools and sometimes by gas used in illumination.
Complaint was also made that certain dyes used were poisonous, and,
according to the author, “ this opinion was expressed so frequently by

the worlers that it seems credible, although no medical examinations

have been made to support it. The girls say that they inhale the

dust from cheap flowers and that the color frequently stains their :

hands and may inadvertently be rubbed on the mouth or eyes.” It

is, therefore, suggested that “a special investigation of the physical A

effects of these dyes ought to be made, but in the broader sense the

health aspects of the entire industry should be subjected to critical _

and qualified consideration.”

ndingte ‘prove an - 3
exceptional liability to pulmonary tuberculosis in: consequence of -
exposure to the inhalation of metallic and mineral dusts, but more °
extended investigations would be required for' the purpose of scien-
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GENERAL CONCLUSIONS.

£ Since in this industry women are almost exclusively employed,
E the industrial insurance experience data are inconclusive. There
f have been only 13 deaths of male artificial-flower makers in the ex-
f perience of the Prudential Insurance Co. during the period 1907 to
81014, of which, however, 4, or 30.8 per cent, were from pulmonary
Etuberculosis. Three of the deaths occurred at ages under 35, of
¢Which .two were from this particular disease. The corresponding
Edata for women are not available. On account of its practical im-
f portance as an employment for young persons, chiefly girls of the
 period of early adolescence, it would seem a matter of some urgency
B that the health aspect of this group of occupations with special refer-
fence to the dust hazard and the probable liability to an excessive
k mortality from tuberculosis should be made the subject of a thor-
Foughly qualified investigation, '

£ . 106811°—18—Bull, 231—11.
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E CHAPTER II1.—OCCUPATIONS WITH EXPOSURE TO
i MINERAL DUST.

¥ Mineral-dust exposure is most common in the stone industry,
mong potters, in cement manuf:fcture, and in mining. Mineral dust
Raries widely and essentially in its mechanical and chemical prop-
rties, and much more so than is the case with the different varicties
i metallic dust. The quantitative degree of dust exposure is also
fdecidedly greater in the case of mineral dust, which frequently con-
gtaminates the entire atmosphere in a finely comminuted form for
g prolonged periods of time. Since all dust is primarily injurious on
account of its irritating effects on the respiratory organs, it is self-
vident that essential variation in the mechanical properties of the
gdust must correspondingly affect the consequential results on lung
_issue and the development of lung fibrosis an\d\pulmonary tuber-
Reulosis. It is estimated that at every inhalation an adult person
hales about one-half liter of air, and since the normal respiration
from 16 to 18 times per minute the approximate quantity of air
haled is from 8 to 9 liters per minute and from 480 to 540 liters
r hour. Continuous exposure, therefore, to even relatively small
amounts of atmospheric impurities may have proportionately serious

!pathological results. According to Hesse, 2 man working 10 hours
a day inhales approximately 0.09 gram of dust per day if employed
B in a sawmill, 0.025 gram per day if employed in a flour mill, and 1.12
forams per day if employed in a cement mill. Regardless, however,
¢ of the fact that the quantitative exposure to dust inhalation in cement
B manufacture exceeds very considerably the corresponding exposure
) in many other occupations, it is apparently well established by rea-
. Sonably trustworthy data that the inhalation of cement dust is
5-~kdecidedly less injurious to lung tissue, with special reference to pul-
monary tuberculosis, than exposure to sandstone dust or granite
dust, etc. One important factor which is frequently overlooked is
tthe solubility or insolubility of the mineral dust inhaled, and the
£ chemical nature of the dust may therefore be of oven greater im-
E portance than its mechanically irritating qualities. The degree of
comminution is also of material importance.in that in almost exact
proportion to the degree of fineness the dust particles will penetrate
. into the remote portions of the lungs. Tt is therefore held that the
£ more minutely comminuted the dust, the more serious, in general

E terms, will be the damage to the respiratory organs.

162
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LE 82, —COMPARATIVE PROPORTIONATE MORTALITY FROM PULMONARY TURBER-
CULOSIS AND NONTUBERCULOUS RESPIRATORY DISEASES IN OCCUPATIONS EX-

g POSING TO MINERAL AND METALLIC DUST, INDUSTRIAL EXPERIENCE OF PRU-
DENTIAL CO., 1897 TO 1914,

The term “mineral dust” for practical reasons'is, for the present:
purpose, limited to finely comminuted particles of mineral substances ;
as generally differentiated from metallic substances obtained by min- 3
ing, quarrying, or other extractive processes. No precise definition 3
regarding mineral dust seems practicable in view of the truly enor- 3§
mous range of minerals, varying from potash salts and fuller’s

Deaths of workers exposad to—

Cause of death. ) . Mineral dust. Maetallic dust.

. ’ > X : Number. | Percent. | Number. Per cent.
earth, phosphate rock, mica, slate, asbestos; mineral paints, graphite, 5

cement, gypsum, borax, asphalt, lime, coke, etc., to pure silica or 3,129 27.3 2,960 36.0
quartz, which for the present purpose must be considered the most JAsthma. ... 1os .2 7 0
injnrious of all forms of mineral dust, approaching quite closely in 1108 1?3 : f%" fg
degree of seriousness to the most irritating forms of metallic dust. Total. oo — s v e
The relation of mineral-dust inhalation to pulmonary ‘tuberculosis Hother causes i 2 665 58.1 4,326‘ “5
and nontuberculous lung diseases is ascertainable only as regards the B

11,457 100.0 8,231 l 100.

more important mineral products, such as slate, cement, lime, coal,
silica, and other stones, chiefly marble, limestone, sandstone, blue-
stone, and granite. There are no trustworthy mortality statistics
regarding dust exposure and its relation to health in connection with ’
the mining of phosphate rock, mica, asbestos, sulphur, soapstone, §
graphite, borax, asphalt, and abrasive materials. Few of these in- 4
dustries are relatively important as regards the number of persons 4
employed therein, but for scientific purposes it is most desirable |
that the health-injurious results of each and every form of mineral
dust shounld receive the required extended and qualified consideration.
The typical form of industrial-dust phthisis met with in occupations
with exposure to mineral dust conforms more to the precise defini- ;
tion of industrial pneumoconiosis or nontuberculous lung disease i
in its initial development, although as a general rule there is a super- -4
induced true pulmonary tuberculosis which is properly returned as -
the immediate cause of death. In occupations with exposure to min- ¢
eral dust it is therefore of even greater importance than in occupa-
tions with exposure to metallic dust that the nontuberculous lung
diseases, particularly asthma and chronic bronchitis, should receive
some consideration, aside from the invariably more important mor-
tality from pulmonary tuberculosis, although the latter often is not o
the primary but rather a contributory cause of death.

- According to this' analysis the proportionate mortality from non-
uberculous respiratory diseases in occupations with exposure to
pmineral dust is 14.6 per cent, against 11.5 per cent for occupations
With exposure to metallic dust, Every important form of non-
uberculous respiratory disease is proportionately more common
famong occupations with exposure to mineral dust, but the propor-
ftionate mortality from pulmonary tuberculosis is only 27.3 per cent,
E against 36 per cent for occupations with exposure to metallic dust.

:MORTALITY FROM PULMONARY TUBERCULOSIS IN OCCUPATIONS

WITH EXPOSURE TO MINERAL DUSTS—UNITED STATES REGIS-
TRATION AREA.,

The conditions of employment in the industries, trades, and occu-
: pations which are considered in detail in this chapter are often so
g Widely at variance with one another that, as stated in the preceding
F chapter with regard to metallic dust, the mortality data represent
E averages whieh must be interpreted with extreme caution as regards
& their application to particular employments with a more or less ascer-
tainable degree of exposure to mineral dust. Such exposure is nearly
f always an important predisposing cause of pulmonary tuberculosis,

but particularly so in certain branches of the stons industry and
g-among potters. Tables 63 and 64 following are, therefore, merely in-
E tended as a general statement of the essential mortality facts concern-
ng this group of occupations, with special reference to pulmonary
¥ tuberculosis and nontuberculous respiratory diseases, as derived from
he available official statistics of the Division of Vital Statistics of the
¢ United States Census Bureau, A subsequent additional table presents

LUNG DISEASES AND MINERAL AND METALLIC DUST EXPOSURE.

This conclusion is quite fully sustained by Table 62, which is 4
derived from the industrial insurance experience of the Prudential
Insurance Co. for the period 1897 to 1914, and which may safely be
considered representative for the country at large, . '
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the corresponding facts as derived from the exiended.experience
of a representative industrial insurance company. Thé practical
usefulness of this analysis is naturally rather limited for the reasons;
stated, but the data provide a fairly trustworthy measure of the
relative frequency of pulmonary tuberculosis in the group of indus:§
tries and occupations subject to a more or less ascertainable degree]
of health-injurious exposure to the continuous and considerable$
inhalation of mineral dust. ' : ‘
TAniE 63.—PROPORTIONATE MORTALITY FROM PULMONARY TUBERCULOSIS IN|
OCCUPATIONS WITH EXPOSURE TO MINERAL DUST, UNITED STATES REGISTRAY
TION AREA, 1908 AND 1909, BY AGE GROUPS. t

B

Dﬁths from pulmonary]
( tuberctﬁosis. ‘
t]r)eaﬂ;lsl —
Ace at death. om g
cies. | | Terot
* ] iromall -§
causes.
1580 24 JeOTS. tiiiiiiisieciiiicaiececiiinrssresuassocncnonacs candl 756 256
251034 g'cars.... .................. - 1,624 582
35044 FOATS. c it iiiitacienariatanccaraaaacnaeeaen . 2,172 700
45 to 54 years.. 2,399 523
55 to 64 years.... 2,258 259 |
65 ycars and over 2,162 87
Ageunknown......... . 10 1
Total, 15 years and 0Ver. ococccccueenavciscinasssssnsenas enen 11,281 2,408

Tantr 64.—PROPORTIONATE MORTALITY FROM NONTUBERCULOUS RESPIRATORY 3
DISEASES IN OCCUPATIONS WITH EXPOSURE TO MINERAL DUST, UNITED STATES 4
REGISTRATION AREA, 1908 AND 1909, 4

Number of| of denths
umber of| of deaths
Cause of death. deaths. | fromall $
causes. g
ASthma. ..o iiiiaiiiciiiiirtiiceectone i sisaianees eesnsescasasananan gg O.g »
Bronehitis.............. -- 810 743
PReumonia. s " oy
Other nontuberculous respiratory diseases. 12 13
0] SN 1,086 9.6

INCONCLUSIVE OCCUPATIONAL MORTALITY STATISTICS.

The aggregate experience, according to Table 63, for the two years§
under observation (no subsequent official statistics have been pub-3
lished), indicates a proportionate mortality from pulmonary tuber- 3
culosis among men employed in occupations with exposure to mineral ’j
dust of 21.3 per cent, which compares with 21 per cent for occupa- 3
tions with exposure to metallic dust, as ascertained by an analysis of“
the corresponding data derived from the same official sources. The}
data can not be considered entirely conclusive on account of the$
fact that the industries and occupations with exposure to mineral$
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¢dust include a relatively large number of persons not exposed to the
brisk of dust inhalation to a serious degree. If it were practicable
gto separate those directly exposed to the dust danger from
fthose not exposed to any such risk whatever, the resulting pro-
eportionate mortality from pulmonary tuberculosis and nontuber-
¥ culous respiratory diseases would, of course, be much more excessive.
#For illustration, it is noted that the pottery industry as a whole is
fchargeable with a serious risk of mineral-dust exposure. The particu-
lar dust hazard is experienced chiefly among flint-mill workers, mix- -
ers, scourers, and sweepers. If the mortality rate of these employ-
ments could be correctly ascertained with particular reference to
¢pulmonary tuberculosis, there can be no question of doubt that
b the propertionate mortality figure would be decidedly in excess of
‘the corresponding figure for jiggermen, jollymen, throwers, and
other numerically important pottery employees. The same conclu-
6ion applies to the glass industry, where the handlers of materials
& and mixers are exposed to a readily ascertainable dust hazard, which
to a lesser degree affects batch wheelers, carboy blowers, clay grind-
ers, clay trampers, gatherers, pot makers, etc., and to a still lesser
f degree, glass blowers, finishers, lamp workers, pressers, ete. As far
as possible the occupational differences in particular industries are
considered in detail in the discussion following, but it has seemed
i advisable to consolidate the available data for the purpose of ascer-

taining, as far as practicable, the general effect of mineral-dust ex-
* posure, which, as previously observed, appears to be less serious with
- reference to pulmonary tuberculosis than continuous and consider-
able exposure to metallic dust. )

4

. COMPARATIVE MORTALITY BY INDUSTRIES OR OCCUPATIONS.

In addition to the mortality from pulmonary tuberculosis the com-
parative mortality from nontuberculous respiratory diseases, par-
§ ticularly asthma and bronchitis, is also distinctly excessive among
g occupations with exposure to mineral dust, and even more so than
E among the corresponding occupations with exposure to metallic dust.
b The details of the proportionate mortality from pulmonary tuber-
¥ culosis in the principal occupations for which the information is
£ ascertainable from the reports of the Division of Vital Statisties of
¢ the United States Census Bureau, for the two years 1908 and 1909,
are, for purposes of convenience, shown in Table 65.

i
o
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TABLE 65.—PROPORTIONATE MORTALITY FROM PULMONARY“TOBBRCULOSIS IN
SPECIFIED INDUSTRIES OR OCCUPATIONS WITH AEXPOSUB_E‘ T0: M'INE:;{AL DUS’.!‘,
UNITED STATES REGISTRATION AREA, 1908 AND 199, BY AGE GROUPS, -

v

— . ccupat.lons, st{ch, for illustration, as painters, etc,, the number of
1to24years. | 25034 years. (S5totdyears.” | d5tosd years. | deaths is relatively large and sufficient for the pu’rﬁoge for ot]
. — o cupations, such, for j i ol . e other
Deaths Deaths . Deaths | - Deaths bott L » 1or lllllstratlon, as brick and tile mﬂklng and the
from pti- from pul- from puk- from pul- pottery industry, the number of deaths j too limi .
: monary monary |. monary monary o | 18 too himited for entirel]
Occupation group. Deaths| tupercn- | Deaths| tupercy. Deaths| tyberc. | Deaths tubercus S_afe COnCIUSIOns. y
from losis. from losis, | from losis. | from | “osis, .
all all all , all . b
causes. causes. . Oal'l'ses. R N causes. h LIORT
| : . IORTALITY FROM NONTUBERC
Num- Ter Num- Per Num- Per Num- ULOUS RESPIRAT Q
ber. |cent. ber. ioent. ber. |cent. ber. 3 TORY DISEASES.
T 1 P B s e B 27‘3 ' i ~chThe limitations of the available statistics are even more serious in
rick and tile makers?. . . . . . : . A
Glassworkers. ... - U8 4T3 w2 86 42 16 se3s) 117 2 k. de case of nontuberculous respiratory diseases, but it has seemed
Marble and stone cut- . g - 3 , AL e
TS of wod om0 v o8 e 18 aan 401 2dvisable for the present purpose to include Table 66, which hov
’ainters, E y 3 . 3 N, V-
 Surnistdrs CIRTEY my gy Lam aima s g kever, gives data which refers only to all ages combined and not to divi
‘aper hangers . 15 . . . 58 Y L . . . | 0 C -
Plastorers .. 48 1212500 108 34315 177 - 61345 188 2 Belonal periods of life on account of the relatively small be
Potters ! 13 6| 46.2 27| 12 444 26 11 42.3 32 12 Pdeaths avail able for analysis aill number of
Total.eevn........ 756 256 33.90 1,524 582; 38.2 2,172| 700 32.9 2,399‘ 523 ' ’
8 \o.= 60~ PROPORTIONATE MORTALITY F
) FROM NONTUBERCULOUS R :
Total, 15 yoars DISEASFS IN SPECIFIED INDUSTRIE OUS RESPIRATORY
55 to 64 years. 65 years ond over. | Age unknown, ‘ar. S OR OCCUPATIONS WITII BEXPOSU !
and over ERAL DUST, UNITED STATES REGISTRAT) g AREA, 1003 AN D 10y, U 1P TO MIN-
Brick and tile makers!. 260 2 74wt 1 T 133 L ——
Glassworkers........... 101 8 1.9 101 4 4.0 | PN S 867, Deaths caused byHOﬂtllberculousresPimto,v dis
Marhle and stone cut- © o 22.3 216 25 7.9 2 1657 ¥ diseases,
ters.......c.oooae.... 7 51 23. ) I | PR I I E e o
Painters, glaziers, and ’ Occupation group, Asthma. | Bronchitis, Prneumonia.| 041 \—
L \'arnishers“.l. ........ 1,4;; l3f gg 1,33% 7,%’;’; 1,361 : . ver. Total.
’aper hangers1........ . ' R S ——
Plasterers...... 000000 205l 16| 7.8 219 977 Num.| Per Num. -
Potters!. . JIIIITII 12 a7 o6 136 ber. [cent. | ber. | cony | Yo cocr [Num. aer PNum- Jer
Totaloeeooeewne..| 2,258 250 10,5 2,169 11,281 2, 408 _ S -
ok ‘:\nt}\ tile makers t g R B B
- ‘ OFROrS ..., . o liiiieeeepeeeegeleecsion il 15 5
1 Data are for 1909 only. v jgiarhlo and stone cutters .7 67 61 .7 3«'8 5;
] ‘ pei'oll;% glazieirs, and varni 200 202 12.9
] . . . . . < i ngers 9| 655 9.
The table emphasizes the rather wide range in the mortality from i al 58
: : : b4 3 3 H .1 104 10.6
pulmonary tuberculosis in the different occupations, industries, o $i i 1os
trades with exposure to mineral dust, a difference attributablé S

partly at least to variations in conditions of employment, or, moré
precisely, to the proportion of all the employees of the industry con
cerned who were considerably exposed to the dust menace. A muclf
more important influence, however, on the tuberculosis rate is the
variation in the chemical and mechanical properties of the minerajy
dust inhaled and the quantitative degree of dust inhaled, which, L
elsewhere observed, probably reaches a maximum in certain processd
of cement manufacture. The statistics for the United States regifs
tration area are unfortunately limited to a comparatively smal
number of specified industries and trades, but there are no reasot
for believing that the proportionate mortality figure would X
materially modified by the inclusion of similar or allied employment
or occupations for which the information is at present not asce
tainable from official sources. The comparison of the different e

N -
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so subject to the further restriction,

that while for some industries an(

1Data are for 1009 only,
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TABLE 87.—PROPORTIONATE MORTALITY FROM PUrMONARY T

OCCUPATIONS WITH EXPOSURE TO MINERAL DUST, INDUSTR,
PRUDENTIAL CO., 1897 TO 1914, T e

UBERCULOSIS IN J

iAL, EXPERTENCE 07 § EXCESSIVE FREQUENCY OF PULMONARY TUBERCULOSIS.

=N R
TR T : According to Table 67, the proportionate mortality from pul-
iy .-9&“&”&{,‘;’:},&%‘@?‘- S monary tuberculosis in occupations with exposure to mineral dust
Agoat death CT | Deaths ' is 27.3 per cent for all ages, which compares with 21.3 per cent as
. . I0m 4. . . . ~ «
w0 | causes. X o cent shown by the census occupation mortality returns. The differences
umber, - . : . . .
§ fromall JMME are quite marked, and a maximum proportion is reached at ages
[ 25 to 34, when out of 1,920 deaths from all causes among men with
15t024 years.....ieienneninienecannnnne., : ; i s X . il-
25 034 Years .. » T g E-exposure to mmera.l dl-lst, 875, or 45.6 per cent, are .dea.ths fr om pitl
32 1o a4 years- - 2,28 83 g monary tuberculosis, in contrast to a corresponding mortality of
55 to 64 years. ..... ’ : . : . ] .
65 yearsand over 3L 33 49.6 per cent for men employed in occupations with exposure to nie
Age unknown..... Il eeiivnmanns 2o, .. tallic dust. The proportionate mortality from pulmonary tuberculo-
Fotal, 16 7ars a0d OVt LT[ 3,120 F sis among men employed in occupations with exposure to mineral

dist must therefore be.considered distinctly excessive, but particu-
larly so at ages under 45. The mortality from nontuberculous re-
spiratory diseases affects rather the more advanced ages, and this is
especially the case with pneumonia, the incidence of which is appar-
‘ently increased by exposure to the continuous and considerable in-
halation of mineral dust, even more so than in the caze of occupations
with exposure to metallic dust.?

TABLE 68.—PROPORTIONATE MORTALITY FROM NONTUBERCULOUS RESPIRATORY

DISEASES IN OCCUPATIONS WITH EXPOSURE TO MINERAL DUST, INDUSTRIAL
EXPERIENCE OF PRUDENTIAL CO., 1897 to 1914.

ber |Fer cent of ‘
Cause of death, Number deaths from
of deaths. '3 ruses. 4

PROPORTIONATE MORTALITY BY INDUSTRIES OR OCCUPATIONS.

The proportionate mortality by specific industries or occupations
and by divisional periods of life is shown in Table 69 following,
- which will facilitate comparison with the corresponding table for
the registration area, but which is subject to the same suggestion of
“extreme caution as regards the interpretation of the data derived, as
explained, from different sources.

As observed in connection with the corresponding discussion of 4
the occupations with exposure to metallic dust, the insurance experi-
ence s not strictly comparable with the general mortality for the ]
country at large, for the principle of adverse selection must b
be considered, and the fact that only a small proportion of the %
risks ‘accepted for industrial insurance are at entry subjected to a )
thorough medical examination. A much more important factor, §
ho“.'ever, is that the occupation analysis in the Prudential Co. ex- ‘ Mortality from pnewmonia (czclusive of broncho pncumonia)—Uniled States
perience 1s more strictly limited to specific occupations with % - registration arca, 1905-1915.
mineral-dust exposure as separate and distinet from industries or
groups of closely allied employments, which it is safe to dssume are"

1The mortality from pneumonia in the registration area has apparently heen de-
crensing during recent years, as shown by the following table, derived from oflicial
sources :

[Rate per 100,000 of population.]

more representative of the census mortality returns; in other words, - ) " Males. | Femalcs. ) Tetal. )
in the Prudential mortality experience the reference is rather to pot-

ters than to men employed in _the pottery industry; to glassworkers 1901009 - 'S8 73 s
rather than to men employed in the glass industry ; more so than is L5 3.8 f2.9

the case in the returns made available through the Division of |

Vital Statistics of the United States Census Bureau for the two
years 1908 and 1909, ‘ g

No thoroughly qualified analysis has thus far been made of the mortality from pnea-
monia in the United States, particularly in its relation to the dusty trades. The subject
15, however, deserving of more extended and strictly scientific consideration,
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TADLE 69.—PROPORTIONATE MORTALITY FROM ~rUpH0NAR?-'UBERcULOSIS~m2

y ) YT )
SPECIFIED INDUSTRIES OR OCCUPATIONS WITH EXPOSURE fro MINERAL DUS

famong workers in occupations with exposure to mineral dust, without
INDUSTRIAL EXPERIENCE OF PRUDENTIAL CO., 1507 TO 1914, BY AGE PERIODS,

Eteference to divisional periods of life:

i‘AﬁLE 70.—PROPORTIONATE MORTALITY FROM NONTUBERCULOUS RESPIRATORY

Ptodiyears. | 5tosayoars | stosyeers, | 45t054 years,  DISEASES IN SPECIFIED INDUSTRIES OR OCCUPATIONS WITIL B 00e 1L n TO MIN.
RAL DUST, INDUSTRIAL EXPERIENCE OF PRUDENTIAT, CO., 1307 T0 1914,
eoaths Dfeaths I}eatha : —_— ===
rom rom rom
ati pulmonary| pulmonary| pulmonary . . Deaths caused bynontuberculousrespimtorydiscasesA
Occupation group., Deaths| tubercu- Deathg| tubercu- |pegthg| tubercu- Deathe| t o g .
fromall| losis. fromal) losis. |iroman] losis, from all .
eauses, .____jcauses, -__|causes, Occupation group, Asthma, Bronchitis. Pneumonia, Other, Total,
Num- Per Num- Per Num- Per Ty T
ber, |cent. ber. |cent. . ber. [cent, ber. Num- | Per Num- | Per Num- | Per | Num-| Per | Num- Per
ber. | cent. ber. | cent. | ber. fecont. | ber. | cent. ber. | cent
Ashestos workers....... 1 A 3 133 3 o7 1S B -
Brick, tile, and terra ; shestos workers......0......... o 20 153 [ 2] 1an
cotta, . 48l 11] 22,9 st 181353 a1 16 10.9 971 18| 18.6 3  Brick, tile, and terra .
(“r)re mahe 113 36) 31.9 98] 42 42,9 63, 19} 30. 2 42| 5 11.9 % cotta.. ... . ] 1.1 5 0.9 63 1 12.9 10 1.9 89 16.9
(:lasshlower 51 23} 45.1 137] 73] 53.3 115) 36 31.3 106 30| 28.3 . Corermakers...........{....._. 1. .7 i .3 40 11.2 7 2.0 48 13.4
(:lasscutters. 53 21| 39. 6| 55 28| 50. 9 . 48 20{ 41. 7| 28| 8 21.4 2. Qlass hlowers . 3 .5 6 1.1 32 5.9 8 1.5 49 9.0
Glassworkers,other. ... 257} 81/ 315 186]  95( 51.1 151 52(34.4 108/ 25 23.1 e Glass cutters . 1 .5 1 .5 2t 9.5 2 .9 25| 1L4
Lime, cement, and . ¥ Qlassworlkers, other. . .. 4 .4 6 7 | 7.9 13 1.4 94 0.5
gypsum.............. 18 2 11,1 40 15/ 37.5] - 48 121 25. 0 45 101 22.2 4 ime, cement, and gyp-

L!thographers ---------- 70 37( 52.9 81 421 51,9 69 27| 39.1 53 13| 24.5 Sum................. 2 .9 3 1.4 15 6.8 5 2.3 25 11.3
Marbleand stone work- Lithographers.........|......0.).....0 . 3 .9 35| 10.8 3 9 al 127
OIS, caeeiiiiiieana... 60 231 38.3 2281 121] 53.1 403) 179 44. 4 513/ 200i 30.0 Marbloand stone work- _
Mqldcrs...._. ........... 266 63 23.7 540| 218) 40.4 694' 213} 30.7 690! 149( 21.6 3 AL P 28 1.4 52 2.5 198 9.6 49 2.4 327 15.9
Paint factories..._..._. 10 4)40.0 .. 26/ - g 23.1 25| 10] 40.0 33 .2 4 B Molders.....__......... 25 .8 51 1.5 463 | 14.1 65| 2.0 601 ] 183
Papor hangers.......... 571 20| 35.1 175 77] 4.0 174) 74| 42.5 134 f Paint (actories. ... ... 1 [ 3 ST I, 11 8.9 ... 12 a7
Plasterers..... ... ... 58 201 34.5 163) 71| 43.6 225| 9l 40. 4 281 % Paper hangers.......... 1 .1 8 11 61 8.6 9 1.3 79 iL.2
Potteries........... .. 7 24] 31.2 137] 68| 49. 6 181 72 39.8 172 g Plasterers.............. 9 7 23 1.7 135 9.8 9 7 176 12.8

Y K - Potteries............... 25 3.1 14 17 6| 5.7 19] 2.4 m| 12a
Total............. LIl 365 32.00 1,920 875 45.60 2,280 82| 36.1] 2,308 603 201 . "
St VEEE.,  Total............ 105 .9 173 1.5 1,198 10.5 199 1.7 1,675 14.6
S5to64years. |65yearsandover. | Agounkmown, |TOtal, ;ig:arsund 2 .
- It does not seem necessary, as observed in the discussion of ocenpa-
Asbestos workers....... 1. eeenr 13 3231 S tions with exposure to metallic dust, to enlarge upon the facts dis-
drick, tile, and terra g f . .. . . .
L 4 1t gy g 8150 closed by the preceding comparative statisties, which emphasize with
“ore makers .. 26 3| 1.5 5 051 29.4 3 s s - . . :
Glass Ligwers. 52 8154 546 175/ 321 § o sufficient degree of scientific conclusiveness the obviously health-
Hlasseutters. . 24 20 8.3 220| 80y 36.4 T . : .
Glassworkers, othe 103 16 155 807 274 20.5 . Injurious consequences of considerable and continuous expostre to
me, cement, . . . . . . e
I LR — 191 129 2 007 the inhalation of mineral dust. It is clearly recognized that the sta-
Athographers..... ... . 32 41 12,5 25 25| 38.3 o T : . . ~ B fe
Marhloand store work. . : tistical data utilized for the present purpose are of rather limited
L T 506 - 135| 26.7 2,052 690 33.6 AT . . : . .
Yolders. .2 624 87 13.9 4 T8 2.0 W Intrinsic value, but they are in the main quite fully confirmed by the
aint (actories. . 16......|..... 2 271 21.8 X e : - : . L . . -
Paper hangers. 9611113 1o Xo 21 s more extended consideration of occupations in detail where the ox.
fasterers... .. .. 330 39) 11.8 0] 21.9 U . . . I, - cetel s
Potteries..... /11111 B VI TR ‘801 258 322 SN posure to mineral dust is sufficient to warrant their inclusion within
‘3 2 . .
Total............ 2,127 353 16.7 11,457 3,120 27.3 S the plan and scope of the present discussion.

MORTALITY FROM NONTUBERCULOUS RESPIRATORY DISEASES. IRE ENGLISH OCCUPATIONAL MORTALITY DATA.

On account of the importance of nontuberculous respiratory dis- + In conclusion, however, it has seemed advisable to add to the pres-
eases,' Table 70 is included, showing the proportionate mortality “BE ent observations a table obtained from English official sources which
from asthma, bronchitis, pneumonia, and other respiratory diseases shows the combined mortality of glassworkers, potters, paper
hangers, plasterers, and lithographers, and which may safely he
considered sufficiently representative of the entire group of occupa-
tions with exposure to mineral dust, in the absence of more extensive
. information which unfortunately is not available.

1On the nontuberculous respiratory discases, see * Diseases of the Bronchi, Lungs,
and Pleura,” by Frederick T. Lord M. D, Philadelphia and New York, 1915, and

" System of Medicine,” edited by Sir Clifford Allbutt and Humphrey Davy Rolleston,
London, 1909, .
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-to risk is not, at least according to English experience, decidedly
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TAnLE 70.—MORTALITY FROM ALL CAUSES, FROM PULMONARY SUBR » AND’
FROM OTHER RESPIRATORY DISEASES IN OCCUPATIORE ¥XPONED T0 MINERATA
DUST, COMPARED WITH THAT OF ALIL OOCUP_;E:D;;‘ "ENGLAND ANDL
WALES, 1900 TO 1902, BY AGE GROUPS, 2 c c

{Source: Part IT, Supplement to the Sixty-fifth Annual Besort of the Registrar-General of Births, Deaths, -'

ity from nontuberculous respiratory diseases, equivalent to 96.6
gper cent. The results of this analysis, therefore, reemphasize the
ientific conclusiveness of the extended discussion on “Industrial

and Marriagesin England and Wales] f pneumoconiosis with special reference to dust phthisis,” by Edgar L.
e == S Collis, in the Milroy Lectures of 1915, and the corresponding obser-
Death rate per 1,000 dus vati josi i iver i ]
Desth rate per 1,000 duo Dg:thu{:f:n%e:y 1€m1:: Yo othor ” Aoty due vations on pneumocon1051§ 'by Sir Thomas .Oln er in Al]butt. &
toallcauses among— | {0 REmOnAry Lo respiratory system g Rolleston’s System of Medicine, Volume V, Diseases of the Regpira-
Age st death, tory System.
Alloceu- ‘Li“pt};‘;&“iﬁ’ All oceu- %;c&g:g%gs AT ocon- Qoeupations . Of interest in this connection are the observations by Dr. J. S.
e 1BRIES. mimeral dust Pied malen| iyl qrg | led males.| ERRG Haldane contained in a contribution to the Proceedings of the Insti-
] tution of Mining Engineers, abstracted in a letter from London to
L3to19vears...oaouea... 2,44 2.35 0.54 0.565 0.24 0.27 . . . . ate
2 to 24 years. Lat L0 Lo 14 a8 -2 the Journal of the American Medical Association, August 19, 1916.
25 to 34 years.. 0 . 24 . . . . . X > . .
33 to 44 years... 1023 12.46 2.74 T3 1.66 2.13 f:1n the paper referred to Dr. Haldane pointed out “ that while up to
Htosyenrs. .10 874 3.04 4.01 3.33 8.05 v 8 . .
55 t0 64 years.. ... .. o slo 40,23 2.18 3.94 6.54 12.88 i the age of 50 the death rate from lung disease is much lower among
65 years and over........ 88.39 92. 60 L1 1.13 17.77 24.50 G . R . ~ .
- Fcolliers than in the rest of the population, above 50 the opposite holds,

03

Fand there is a marked excess of deaths from bronchitis.” In con-
innation, however, he stated that “ the deaths from this discase have
greatly diminished since 1890, for which improved ventilation scems
to be the cause. Fifty years ago miners often worked in air con-
£ taining so much black damp that lamps and candles burned diml .
n such air there is usually 2 or 3 per cent of carbon dioxide, which
.enormously increases the breathing during muscular exertion. The
g breathing is exactly regulated so as to keep an average of about 5.6
per cent carbon dioxide in the alveolar air; and with 3 per cent of
this gas in the air, a man breathes twice as much air, so as to keep
the alveolar percentage right. A man doing moderate muscular
work in pure air breathes about five or six times as much air as dur-
ing rest. In air containing 3 per cent of carbon dioxide he would
be breathing ten or twelve times as much air as during rest, and his
breathing would be taxed to the utmost. He would thus be much
more liable to contract emphysema. The better ventilation of coal
mines is largely.a consequence of the greater amount of fire damp and
great heat encountered as mines have become deeper.”

Dr. Haldane is inclined to think “that both the fire damp and the
heat have indirectly caused great improvement to the health of
miners.  Where there is plenty of fire damp there is usually also
plenty of fresh and dry air, and no harmful excess of carbhon dioxide,
The proportion of deaths from bronchitis among old miners was
higher in Staffordshire in 1890-1892 and 1900-1902 than in any of
the other coal fields; and Staffordshire mines are exceptionally sub-
“ject to black damp. The excess in bronchitis among old coal miners
has been attributed to the breathing of dust,” and Dr. Haldane was
“ previously inclined to agree with this theory. But it is difficult to
- see why, if dust is the cause, there has been so great a diminution in

GENERAL CONCLUSIONS.

Table 71 brings out clearly the fact that the mortality from }
pulmonary tuberculosis among men in occupations with exposure 3
to mineral dust is decidedly excessive at ages 35 to 64, but that :
the mortality at the other ages is not appreciably lower than for §
occupied males generally. Death rates are, however, not as useful
and conclusive for purposes of industrial hygiene as the proportion- 4
ate mortality figure which precisely emphasizes the quantitative im-
portance of a given disease or cause of death. The proportionate 4
mortality from pulmonary tuberculosis and nontuberculous respira:
tory diseases is excessive at all ages among men with exposure to
mineral dust, although the relative death rate per thousand exposed

o

e A

excessive at certain periods of life. The data are not of sufficient |
importance to invalidate the general conclusion, and in the mair the
death rates sustain the proportionate mortality figure, although this
is not invariably the case. The death rate from nontuberculous
respiratory diseases among men employed in occupations with ex-
posure to mineral dust, according to the English .experience, is at 4
the older ages so decidedly excessive that obviously' much more 4
extended scientific consideration should be given to this group of
diseases than has heretofore been given it. At ages 55 to 64, for
illustration, in the English experience there is an actual excess in
the mortality from all causes among men exposed to mineral dust of
9.22 per 1,000, equivalent to 29.7 per cent, but in the mortality from
pulmonary tuberculesis there is an excess of 1.78 per 1,000, equiva-
lent to 82.4 per cent, against an excess of 6.32 per 1,000 in the mor-
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the bronchitis mortality in recent year§:
whole, become drier and more dusty with increasing depth and better
ventilation; and, if dust wers the cause, one would have expected the
bronchitis to increase, whereas it has gr
an excess in mortality from bronchitis is associated with the breat

ing of harmful dust. But this excess is accompanied by a far greater
excess in mortality from phthisis, and
life, unlike the bronchitis mortality

in colliers.

harmlegs,”
It is therefore

cerning disease causation
trial districts subject to
tuberculosis and nontuberculous respiratory diseases.

ASBESTOS.

The number of men employed in trades and
eXxposure to asbestos dust in the United
from the mining of asbestos, in which
there

States is unknown.

described by Netolitzki on the basis of observations in
where the conditions were found to be decidedly unfavorable.
this country our information is very
of asbestos used is very large.
led to its extensive employment for the covering of pipes, furnaces,
ele,, as well as its use in the form of wall plaster, roofing mate-
rial, ete. On
sively employed by electricians and also in the construction of stor-
age rooms of refrigerating plants.

METHODS OF MINING.

“ Geclogically,” according to the Technical World Magazine,! “as- ]
bestos is a fibrous form of serpentine rock, occurring in strata of

crystalline limestone. The veins run in an average thickness of one-
fourth to one-half inch, but sometimes attain to as much as 6 inches,

1" Mining mineral wool,”’
1906, .

al ‘miines ‘have, on the &

begins comparatively early in
" Experiments on ;
animals carried out by J. M. Beattie show that both coal dust and the 3
shale dust usually associated with it on mine roads are relatively 3

quite clear that much reimains to be agscer- ,
tained concerning the true nature and extent of dust phthisis and E
that in the solution of this important industrial problem a consid-
erable advance is necessary in the practice of medicine, which to a
much larger degree should be made to rest upon knowledge con-
ascertained by means of autopsies in indus- 4

an excessive mortality from pulmoriary 3

industries involving %
Aside
exposure is rather limited, 3
are numerous processes involvirig the conversion or remanu-
facture of the materials which are distinctly more serious in their 3
effects on health and longevity. Asbestos weaving and spinning are 7
Bohemia, -
For
limited, although the quantity
Its fire-resisting properties have -

account of its nonconducting qualities it is exten-

koo 3k Nz

by Aubrey Fullerton, In Technical World Magazine, May, :
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fThe asbestos fibers are, as nearly as possible,
Hock.” According to the same magazine—

g

i The ore is mined mostly in open quarries. Overlying soil, to a
Ethickness of sometimes 20 or 30 feet, but quite often forming only a
ithin layer on top, has first to be removed; and as soon as the asbestos
gveins are thus laid bare, the actual quarrying operations may begin.
EThe rock is cut in a series of terraces, reaching a total depth of some-
times 150 or 200 feet. Underground work has not proved successful,
fthe open quarry having been found both more economical and more
effective, despite the disadvantages of exposure to the weather. Drill-
Ring and blasting are employed much the same as in ordinary stone
fquarrying.

i When the rock is thus broken up it is rough sorted at the quarry.
Two or more grades are selected, according to the length of the fiber,
and are then sent on to the “cobbing sheds,” where the further process
0f dressing goes on. This process is merely the separation of the
L asbestos fibers from the dead rock, and is done in some cases by hand,
kbut to an increasing extent by machine. Hand cobbing is the very
gsimple method of breaking the stone by small sledge hammers, throw-
ing the fiber into one box and the waste into another. This separa-
ftion is ordinarily not difficult, since the fiber lies in layers more or less
Floosely clinging to the rock, and can frequently be picked off with the
Hingers. The crude fiber, thus separated as cleanly as possible from
tthe waste rock and looking very much like mineralized wool, is
fpacked in 100-pound bags, in which form it goes to the market and
fthe manufacturer, - '

' Hand dressing is not, however, an absolutely thorough method.
£ The waste material from the cobbing tables and the fine pickings .
¥ from the quarries have still some fiber in them, and the utilization of
E this frequently represents the largest profits of the mine. All these .
fine pickings are mechanically dressed. In case the asbestos contains
¥ a large percentage of water, the moisture is first dried out, by ex-
E posure to the air, by steam pipes, or by rotary driers, and the rock is
£ then passed on to the crushers, where it is broken by successively
ffiner-set rolls. Cylindrical fiberizers and the cyclone machine reduce
it still further. The latter is the most effectiveo apparatus yet devised
IR for asbestos separation. It consists of two beaters, one of the screw-
S propeller type, driven within a cast-iron chamber at a violent speed,
§ reducing the particles of stone almost to a powder. This is then
t passed over a shaking screen to remove the sand, and in some mills
: strong electric magnets are used to take up the particles of iron.

E . In all of these operations there must necessarily be a considerable
degree of dust exposure, which, however, becoines exaggerated in the
A spinning and weaving processes in connection with the manufacture
3 of asbestos yarn-and cloth. These processes are briefly referred to in
@ on article in the Engineering Magazine,! in part, as follows:

E - The spinning and weaving of ashestos have offered m:m;* difficulties,
E as the ashestos fibers have no rough surface like wool or cotton, but

crystals of serpentine

. 1 Asbestos, its mining, preparation, markets, and use,” by E. Schaaf-Regelman, Engi-
- fieering Magazine, Oct. 1907,

106811°—18—Bull, 231——12
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?‘Iie vetry_ stmé)oth(,i ang thus have a tendeney 'to élip.
en twisted and subject to tension. An sdmixty e of vegetable o
animal fiber was therefore often necessary, but,’ while thegse -fa:iloi
tated the mgmufacturmg operations, they impaired the fire resistancy
gf _the? fabric, and special machinery and ingenious devices had toflis :

e invented to enable the successful spinning of a pure asbestos yarn [ Or: foreign sources, suggests the urgency of more qualified medical

:Iﬁolszr llllow“;:yirl,n now poss.lblfa1 to make a single asbestos thread which S consideration than has heretofore been given the subject. There are
treneth. ooq 1o D¢ more than 1 ounce per hundred.y ards, has a faifllno references to asbestos in the Index Catalogue of the Surgeon Geu-
geral’s Library, which, however, brings the literature of the subject
tdown only to 1896. The discussion of asbestos in the annual reports
the United States Geological Survey on Mineral Resources is lim-
ited entirely to the technical aspects of the mining industry, which
fduring recent years has experienced a rather retrograde movement
Rin that the production has diminished from a maximum of 7,600 tons
£in 1911 to 1,247 tons in 1914. In contrast, however, there has been a
fgradual increase in the quantity of the unmanufactured asbestos im-
ported, chiefly from Canada. The American production is prac-
ftically limited to the States of Arizona, California, Georgia, and
f Vermont. Georgia has for years been one of the chief producers of
t asbestos in the United States, but no medical observations are on
record as regards the possibly injurious results experienced in the
[ mining and manufacturing of asbestos materials in that State. The
findustry itself has been described, however, in a report on the
E asbestos, tale, and soapstone deposits of Georgia in Bulletin No. 29
t-of the Georgia Geological Survey, 1914,

EVIDENCE OF DUST EXPOSURE.

The relation of asbestos dust to pulmonary tuberculosis is reported
upon at some length in the Annual Report of the Chief Inspector of
Factories and Workshops for England and Wales for 1910. The in-
. vestigation was made by Dr. Collis, who states, in part, that—

& - Following up information received from the registrar-general, it
¥ was found that five deaths of persons suffering from phthisis had
¢ occurred in five years among a staff of under 40 workers employed
s at a factory where asbestos is woven. The process which appeared
- most dangerous is the production of asbestos mattresses. These mat-
 tresses, which are composed of bags of woven asbestos filled with
. short. asbestos fiber, are placed on a table and beaten out flat by a
£ man with a wooden flail, from which process much dust arices.
. Women who sew the mattresses into sections with asbestos threads
t worked close to the man who beat the mattresses and of necessity
‘inhaled the dust. The reorganization of this process with the appli-
: eation of localized exhaust draft was called for, and an annual medi-
~cal examination of the workers by the certifying surgeon has been
nstituted in the hope of detecting and removing from exposure to
ust those showing early signs of respiratory disease. Weaving
asbestos has only become an important industry during the last 15
years. Two other large asbestos factories were visited, each of
which was found to have its own specialty in the production of which

E Aot mmncamdine fa a2

nd Hanson in their recently published treatise on Diseases of Occu-
fpation and “Vocational Hygiene, nor by Sir Thomas Oliver in his
grecent work on Diseases of Occupation. The rapidly increasing de-
Yelopment of industries using asbestos, as ascertained from domestic

depglrtment., can be strengthened either by interwoven wires or by
having a wire-rope core, T T :

HEALTH-INJURIOUS OCCUPATIONAL CONDITIONS,

_ On account of the rather limited extent of the ashestos indus

in the United States, at least in the large centers of population, the
mdus.trial insurance mortality experience data are insuﬂicient’ for
definite conclusions. During the period 1907 to 1914 in the Prudentia
experience there were only 13 deaths, of which 3, or 23.1 per cent
were from pulmonary tuberculosis. At ages 25 to 44, there were 6’
deaths, of which 8, or 50 per cent, were from this disease, Asbestog
dnst is not described in the extensive consideration of Dust Hazards,
by Hayhurst, nor by W. Gilman Thompson in his treatise on The
Ocqnpational Diseases. In 1914 the production of asbestos in the
.Um.ted.States was only 1,247 tons, or much less than in earlier years,
Indicating a very.limited available source of supply. Most of the
.asbestos used in the United States is mined in Canada, and an excel.
lent report on Asbestos, its occurrence, exploitation, and use,” hag)
been published by the mines branch of the Department of the In;;erior
. of .the: Dominion of Canada (Ottawa, 1905), which contains a de
seriptive account of mining methods and of the dressing of ashestod]
by hand or by mechanical treatment, including the ﬁnalbcrushing by
means of rollers, fiberizers, beaters, cyclones, and pulverizers. All of;
these processes unquestionably involve a considerable dust hazard, but:
the hygienic aspects of the industry have not been reported upon., It

i

may b.e said, in conclusion, that in the practice of American and-
Canadian life insurance companies asbestos workers are oenerallyé
declined on account of the assumed health-injurious cbndti’tions of
the industry.: ' ' '

It is regrettable that there should be no further information ava
f\ble regarding the asbestos industry in its various branches, includ-
Ing the utilization of by-products of manufacture, on account of the
self-evident injuriousness of ashestos dust as a predisposing cause of
pulmonary tuberculosis. The subject’ is not referred to by Kober

*For a descriptive nccount of the Canadian asbestos df 3 t
strict, s
ing Jourpal, New York, Apr. 30, 1910. s see Engingerlng and M
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There is evidently an urgent need for a'thiofd quidlified and éxtend®
sive investigation of the health aspects of’ asbestos “manufacture
especially so, in view of the fact, as observed in the Scientific Ameris}
can (August 1, 1916), that, on account of the restrictions placed upon$
shipments of ashestos from Canada, the possibilities of utilizing the3
asbestos deposits of this country are increased, as well as because of
the much larger demand for asbestos products on account of the
recognized value of asbestos for protective purposes in the further:
ance of the industrial safety movement. Of value in this co

nection is the evidence of Dr. H., M. Murray before the Des;
partmental Committee on Industrial Diseases, limited, however,
to the single case of an asbestos worker, verified as regards §
diagnosis by a post mortem examination. In reply to a ques-}
tion by the chairman of the committee as to whether, in view of
the fact “that there is something characteristic in the earlier stages 3
of dust phthisis in the predominance of shortness of breath before §
physical signs become’ very obvious,” such a condition had been 3
observed in the case of the asbestos worker under treatment by Dr. 3
Murray, and under observation for fourteen months, the doctor said E
that it had been noticed in the case in question, ‘and that, in 4
other words, there was a definite relation between the course of 3
phthisis and the physical incapacity resulting from the inhalation 1
of asbestos dust. It is therefore to be anticipated that the condition '..f
of asbestos workers will attract more qualified attention in this 3
country in the future than it has in the past. 3

MICA.

No special investigation has been made to ascertain the more or
less health-injurious effects of mica dust. According to W. Gilman 9
Thompson the dust is slightly irritating to the respiratory system, k
like dust containing any sharp solid particles, but as a general con- 3
clusion he states that the dust does not appear to be particularly
injurious. Mica is extensively used in the manufacture of electrical 4
machinery, as well as in the glazing trade, as a substitute for glass,
and in the decorative trades, including the manufacture of wall
paper. There are two principal varieties of mica, known as musco- 4

vite and phlogopite, but whether there is any essential difference J
~ between the physical and mechanical properties of the dust has not
been determined. There are mica deposits in some 20 States of the 1
United States, but the annual production has fluctuated considerably, ;
reaching the lowest point in the last decade during 1914. Whether }
there are any special hazards in mica mining in consequeénce of the
dust has not been ascertained. The occurrence, exploitation, and use 3
of mica have been admirably described in a report published by the °

mines branch of the Department of the Interior of Canada. The re-

-OCCUPATIONS WITH EXPOSURE TO MINERAL DUST. 181

fport, however, includes no observations on the sanitary aspects of
k£ the various employments. It is pointed out, with special reference
g to the manufacture of ground mica, that the difficulties of grinding
f are great, owing to the tough and scaly nature of the mineral, which
Emay be assumed to indicate that even when reduced to a fine powder
Fthe dust is apparently not of very serious importance to the em-
& ployees.

' Mica dust is briefly referred to by Kober and Hanson in their
f Diseases of Occupation and Vocational Hygiene, in which it is
said that mica is “a mineral of widely varying chemical compo-
g sition, but is essentially composed of silicates
§ alkali, such as potassium, sodium, or lithium.” It is stated that the
‘mineral splits easily into thin, flexible, colorless, transparent plates
g or scales, known as isinglass, and that in the powdered form it is em-
 ployed in the manufacture of giant powder, and that it is also used
8 for decorative purposes, chiefly in the manufacture of wall paper,
f illuminated designs, etc. The only medical conclusion arrived at by
the authors is that “mica dust is doubtless a frequent cause of in-
ammatory conditions of the eyes and air passages.” It is therefore
uggested by inference that the dust in finely comminuted form may
lso have an irritating effect upon lung tissue, and to that extent
¢ predispose mica workers to pulmonary tuberculosis, although much
i more extended observations are required before definite conclusions
g can be arrived at.! . , oo

of aluminum and an

THE STONE INDUSTRY.

k"~ The stons industry in the United States is of vast areal extent and
B commercial importance. The product for 1914 was valued at nearly
f. $30,000,000. Stone is quarried or produced in every State and
. Tertitory, and the number of persons employed in the stone in-
§ dustry exceeds 100,000. The principal varieties are granite, trap
b rock, marble, limestone, and sandstone. The industry may broadly
B be divided into the manufacture of crushed stone for road making
P and other purposes, paving stone, building stone, and monumental
B stone. Thé two latter are subdivided into rongh and dressed prod-
P ucts. The labor conditions in an industry of such vast extent and
fundamental differences in the nature of the product must neces-

b 1For a valuable descriptive account of mica,
p. 283.

l- For a discussion of mica mining in the United States with special reference to under-

E ground conditions, see an article in the Engineering and Minlng Journal, May 8, 1909,

K With reference to mining methods in Canada, see an article In the same publication in

K the issue of April 18, 1908.

§  See also an extended discussion by Mr. C. Hanford Henderson on * Mica and the mica

. mines,” in the Popular Sctence Monthly for Sept., 1892.

g . According to a statement by the manager of the Crown Miea Co., of Custer City,

8. D, “ Mica mining is considered very healthy, as most of it is dope In open cuts,”

see the National Museum Report, 1899,




