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CAUSES OF DEATH, BY OCCUPATION 
INTRODUCTION 

OUR first monograph entitled " Causes of Death, by Occupation," 
which was based on the occupational mortality experience of in­

dustrial polic;vholders insured with the Metropolitan Life Insurance 
Co., was published by the United States Department of Labor. This 
pamphlet, known as Bulletin No. 207 of the Bureau of Labor Statis­
tics, analyzed the causes of death (among the 2,000,000 then insured) 
of 94,269 white males 15 years of age and older who died during the 
three years 1911 to 1913. The data contained in this bulletin have 
been favorably received, widely reprinted, and extensively used by 
agencies· engaged in the practical improvement of industrial con­
ditions. Hi~hly gratifying has been the influence this publication 
has exerted m the settlement of labor difficulties and in the general 
improvement in industrial hygiene. It has been quoted in· labor 
arbitrations in various industries, especially in the printing and 
publishing trades and in the clothing and textile industries; and it 
has been employed in the solution of problems of industrial relation~ 
in the railroad field. 

Such favorable response has been coupled with an insistent demand -
for more recent statistics. Our mortality data are illustrative of 
the changing health of the wage earners of the Nation.. Improve­
ments in machinery, changes in industrial processes, new findings 
regarding the sanitation of factories, reductions in the hours of labor, 
increases in wages, and the extensive welfare activities characteristic 
of modern industry have profoundly influenced the health of workers. 
The betterment of living conditions and improved standards of living 
have made their impress very definitely upon the longevity and 
vitality of wa[e earners and have been immediately reflected in lower 
death rates. To-day workers 20 years of age may expect to live, on 
the avera.,.e, five years longer. than similar workers could in 1912. 
It is for these reasons that we have thought it desirable to bring our 
report up to date; for only by the widespread dissemination of such 
facts can we arrive at a sound means of bettering working con­
ditions and raising still further the level of industry. 

Tuberculosis has always been the predominating scourge of the 
American workman; but since 1912 tuberculosis of the respiratory 
system alone has declined over 50 per cent. Other causes of death 

I 



2 CAUSES OF DEATH, BY OCCUPATION 

have decreased in varying amounts. Only a few conditions, like 
cancer have shown a rising death rate. Consequently, it now seems 
desirable to extend our previous analysis of occupational mortality. 
The present bulletin is based upon a far larger experience than the 

. earlier one. It now covers 3,250,000 white male policyholders 
insured in the industrial department . of the Metropolitan Life 
Insurance Co. Of this exposure, 112,364 ·died during the years 
1922, 1923, · and 1924. Our aim is to provide reliable, recent, 
and useful information regarding a typical cross section of the wage­
earning population. Industrial phys1cians, health officers, and pri­
vate practitioners will be in a position to discover from what 
diseases these :workers died and at what ages. Labor arbitrators and 
others interested in the improvement of working conditions will 
learn about some of the less satisfactory aspects of the present indus­
trial situation and, having this knowledge, will be in a fur better 
position to find a solutio?- for their problems. 

The method of analysis has been m general the same as that used 
in the previous study. As we do not know the number of insured 
persons in each occupation, we have been compelled to use the method 
of proportionate mortality; that is, to find out for each occupation 
the part that any cause of death has played in the total mortality, 
taking into account the factor of age. There can no longer be any 
doubt as to the utility of this method in working out practical 
problems of industrial hygiene. Certain safeguards, to be sure, have _ 
to be thrown around our discussion, since we lack accurate lmowledge 
of the occupational status of living policyholders; but we are espe­
cially fortunate in having at our disposal the actual death rates for 
the group as a whole and in the light of this information, differences 
in the proportionate mortality- take on added significance. For­
tunately we now have, also, the data of the Registrar General of 
England and Wales on the effects of occupation on mortality; these 
figures cover recent years and supplement the historic material of 
that office. These British statistics give death rates for each occupa­
tion and so have been useful in checking the conclusions derived from 1 
the study of our data. . 

The causes of death have been classified as heretofore according 
to the standard method used by the Census Bureau of the United 
States Department of Commerce, while the occupations have been 
classified according to an abridged and modified list of titles based 
on the Classified Index to Occupations of the Bureau of the Census. 
Comparability with our previous study and with data of the Census 
Bureau has been maintained. It will, therefore, be possible to con­
sider the newer material in the light of the old and to compare it 
with publications of similar insurance experience such as those issued 
by Dr. Frederick L. Hoffman from time to time and also with those 
of the Census Bureau. · . 

The authors desire to acknowledge their indebtedness to Dr. Wade 
Wright for many helpful criticisms, to Dr. Paul W. Cohen and to 
Miss Bessie Bunzel, who from the very beginning have assisted in 
the compilation of this material. · · 



CHAPTER 1 

The Group as a Whole 

T HE group of industrial policyholders- of the Metropolitan 
covered b_y this study consists mainly of people in the United 

States and Canada who earn their livelihood in manufacturing 
plants, mines, transportation industries, and mechanical ;pursuits. 
They constitute a fairly homogeneous social and economic group 
which may be described as the urban wage-earning population. The 
actual occul;lations of living policyholders were not available;,., put 
the occupatiOnal c_lassification of the 105,467 occu;pied white ruales 
who died in the three years covered by this study IS known. While 
no substitute for the ·former, it, nevertheless, is representative of the 
general occupational make-up of the group. The following table 
shows their distribution in 1911-1913 and 192~1924: 

TABLEI 1.-0ccupations of white· male decedents, aged 15 years and over, 
1911-1918 ana 192s-19il4 

Occupation 

Laborers (undefinod) •••••••• ~-----------------------------------------Cierks, bookkeepers, and office tlSSistants _____________________________ _ 

Teamsters, drivers. and chauffeurs •.•. ---------------------------------
Machinists ••••.•••••••••••••••••••••• --------------------------------­
Farmers and form laborers .•••••••••••... ,.. ..•• -------------------------
Policemen, watchmen, and guards_ .... .:..~···············-----·-·----·· 
Carpenters •.•••••••••••••....•••.•.• ----······------------------·--·--
TextUe (exoopt cordage, hemp, dyeing and flnishlng) mUI workers •••.• 

~~~b7.~:a~~d~~~~k~;!ers:::::::::::::::~::::::::::::::::::::::::::: 
Painters, paper hangers, nnd vnrnishcrs ..•••••...••.•••••••••.••••••••. 
Railway track and yard worker3 .••••• ----··-----------------····---··· 
Jnnltors and buUdlng employoos .•• · .•• --------···-------------------·-· 
Children, students, and scholars •••••• ------ ___ ---------------·--·-··--

~og/r:J~:;J ~~1:~~~~~~!::::::::::::::::::::::::':::::::::::::::::::: 
Iron and steeJ mill workers ••••••••••• ---------------------------------
Statlonary engineers and firemen. -------4··-----····:.: ......... -------· 
Agents, canvassors, and traveling salesmen ••••••••••••••.••••••••.•••• 
Shoemakers and shoo-tnctory workers .••...••••.•. -·------··-------···· 
Masons, brJckln.yers, and plasterers ••• -----------·-·---·-----···--·-··· 
Plumbers, gas fitters, and steam fitters •••..•••••••.•. --------- .•••••..• 
Iron-foundry workCI"5 ••••••• --··· •••••• ---- _____ •••••• _. ________ • ___ . _ . 
Walters and hotel servants .•• _.-·-··-------···.------·--·-·---- .•••••• 
TaUors and garment-factory workers ..•••• --·-·------ ..•. -------··---·­
Compositors, printers, and pressmen •.•. -----------·----·-·-·---------
Hucksters and peddlers ••••••• __ -----------------·-··-·----·-··-------­
Blacksmiths ••••••••••••••••••••••••••••••• :. ••••••••••••••••••••••.•.•• 
Streot-raUway workers .•.• _ •••••••• ____ •• _ •• __ ._._ ••••• _. __ -------_---· 
Electricians ••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Cabinet and furniture makers ••• --··-···--·--·····------······-····-· 
Railway englnemen and trainmen.------.~-----.-----------------------
Barbers and hairdressers ••••• --------·--•-----------------:. ••••••••••••• 

(See t'ootDote 1 at ,en(l of table, p. 4,) 

Per cent or total 
Number 

or deaths, I--'---,-----
1922-1YZ4 1911-1913 1922-U121 

110,026 
6, 140 
5,001 
4,835 
4,681 

13,832 
'3,5S2 

3,512 
3,302 
3,133 
2, 740 z. 617 

'2,583 
2,378 
I,OOO 
I, 784 
1,587 
1,W5 

I 1, 524 
11,.500 
11,423 

1,263 
I, 234 

I 11 113 
I I,046 

937 
932 
876 

""" ... .... 
769 
768 

ll.f ... 
d9 
3.3 
4.1 
26 .., 
u 
u 
24 
29 
20 
I. 0 
I. 6 
L7 
~-a 
.8 

L6 
L3 
1.6 
1.0 
1. 2 
L7 
.8 

1.2 
Ll 
•• L4 
•• •• .8 

LO 
•• 

3 

••• ... 
0 ... 
H 
3.6 
3.4 
3.3 
3.1 
3.0 
u 
26 
u 
u 
I. 9 
L7 
L6 
I. 6 
I. 4 
L4 
L4 
I. 2 
L2 
1.1 
LO 
•• •• .8 
.8 
.8 
.8 
.7 
.7 
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TABLE 

CAUSES OF DEATH, BY OCCUPAT;JN 

l.-Occupallom of white mal<J d~cedents. r,;oes 15 vears anti <nJer, 
1911-1913 and 1922--1924-Co;;(tL;;ued 

OoeupaUon 
I Per cent or total 
. Number 1 ---,----of deaths, l-

192'l-1U:U 1911-1913 1922-1924 

1692 0.8 0.7 BaHors and marine workers.------------------------------------------- 617 • 6 . 6 
Street and sewer cleaners.............................................. 

694 
.• 7 . 6 

Longshoremen and stevedores......................................... 
591 

, 7 . 6 
Bakers................................................................. 

508 
• 7 . 5 

Cigar makers and tobacco workers..................................... ol67 • 7 .4 
Tlnners (shop) o.nd tinware workers.···------------------------------- 2. 3 . 4. 
Saloon keepers ab~ bartenders ................. ------------------------ ~l . 9 • 3 
Hostlers an~sta kmeD------------------------------------------------

278 
• 7 .3 

'Leather-goo wor ers-----------------·-------------------------------
1 233 

• 6 . 2 

~=ef<XiCUPiiiODS::::::::::::::::::::::::::::::::::::::::::::::::::\-~20~,~""~-~Ia;-•;;-r--;o19lo·• 
All occupations (excludlng "retired">--_------------------------ 105, 467 100. 0 IOO. 

0 

1 For purposes or comparison, the classification or occupations used In the 1911-1013 study bas boon retal~~~ 
tn this table. The number or deaths given in tho table ror tbls occupation is not tho same, tberofotbre, ~ller 
appearing in other sections or this report because or changes ln classifl.Ciltlon prooodure since e 
st~dy was published. 

It appears at once that the occupational make-up of the group • 
bas remained fairly constant since the earlier study of 1911-1913 (1) · 
In both ~eriods the ~reatest number of deaths occurred in the group 
entitled 'Laborers:' The first 10 occupations in the list in 1922--
1924 were responsible for 44.5 per cent of the deaths; in 1911-1913 
they accounted for 44.3 per cent. of the ~otal. Only on~ entry, 
"Painters, paper hangers, and varmshers," -disappeared from 11spoS1-
tion among the 10 leading occupations, being replaced by " Merchants 
and storekeepers," the eleventh in the earlier list. A few noteworthy 
differences, due to major national readjustments in industry, are 
recorded during the decade. The number of deaths among saloon 
keepers and bartenders has decreased 79 per cent; among hostlers 
and stablemen, 56 per cent; and among blacksmiths1 31 per cent. 
Similarly, the progressive expansion of the metal mdustries has 
caused an increase of 53 per cent in the number of deaths among 
machinists and of 108 per cent among iron and steel mill workers. 
In some occupations at least a part of the proportional differences 
shown in the above table results from a change in mortality; but, un­
fortunately, because of the method used in this study, we can not deter­
mine with assurance which industries have been thus affected. We 
may say that in spite of the changes in the proportionate representa­
tion of individual occupations, the general complexion of the group as 
ll whole has not been altered essentially in the last 10 years, and the 
comparability of t~e two woups .remains essentiallY. undisturbed. 

Although these mdustnal policyholders are typwal of the wage­
earning population of the country, they include in their number 
fewer agricultural workers, professional people1 executives, and. 
small, independent business men than does the entire worldng popu. ' 
lation. Differences in the occupational composition of the two 
classes can not be measured with absolute accuracy, as we do not know' 
the occupatioDs of living policyholders. However;. unpublished data 
in the files of the United States Bureau of the vensus showed the 

a For sources of dnta as tndlcntOO by Italic fJgurt!B tn parentheses In tbo text ot 
thle bulletin see corresponding numbers tn Ust ot references, page 129. (Illd.] 
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occupations of gainfully employed white males of the United States 
registration States who 'died in 1920. Their distribution by broad 
industrial classes may be compared with a similar distribution of our 
deceased policyholders. More than 25/er cent of the occupied males 
of the registration States were engage at the time of their death in 
agriculture, forestry, or animal husbandry, whereas only a little 
over 5 per cent of our male policyholders were so employed. This is 
because the operations of the company are largely concentrated in 
American cities and towns. There were more gainfully employed 
males in professional occupations and semiprofessional pursuits in 
the general population than in the Metropolitan group, the percent­
ages being 3.9 and 1.7, respectively. 

Other main industrial classes were better represented among the 
insured males, with the exception of the extraction of minerals, where 
the percentages were about the same, 2.7 and 2.5, respectively, for 
males in the registration States and for insured males. Over one-half 
( 51.7 per cent) were classified under the heading "Manufacturing 
and mechanical industdes," whereas 42 per cent of the males in the 
registration States were thus designated. Transportation pursuits 
(including steam and street railway workers1 sailors, longshoremen, 
teamsters, etc.) accounted for 13.1 per cent ot the insured males and 
6.7 per cent of the otl.!.EJr group. Public-service occupations, includ­
ing watchmen and guards, policemen, ·city firemen, and soldiers, 
contained 5.1 per cent of the policyholders, as compared with 2.5. 
per cent of the males in the registration States. The percentages of 
deaths among insured males and among males of the registration 
States, in the remaining industry groups, were, respectively: Trade, 
9 and 8.5; domestic and personal service, 6 and 4.2; and clerical, 
5.6 and 4.1 per cent. 

In this section we shall consider the mortality experience of this 
~roup of insured lives as a whole; that is, without regard to particu­
lar occupations. Fortunately, there are available complete records, 
both of the number of living policyholders and of the number of 
deaths, classified according to age, sex, cause of death, and other 
items, which should give a very instructive picture. This is cer­
tainly one of the most extensive series of figures existing in the entire 
field of industrial hygiene, coverin!l", as it does, an exposure of three 
and a quarter million workmen durmg a period of three years. 

The following table presents the death rates by age _periods for the 
Metropolitan industrial policyholders, as compared w1th the rates at 
the same ages for men in the general population of the United 
States registration States. Both sets of figures are for the year 1923. 

TADLEI 2.-Death rates of white males, ages 15 and {)1Jer, all CQ.1l.Bes, 1923: 
Metropolitan industrial department and United States regi8tration Btatea 
compared 

Death rate per 100,000 for ages (years)-

· Population group 
16and .... 25to 35to •• to .... 6ll and 
over .. .. .. .. .. over 

r--
1. United States registration States.~----···- I, 384.6 363. 8 457.7 717.4 1, 'llfl. 4 2.627. 8 8,301.6 
2. Metropolitan insured males ...••.•...•.••• I, 183.0 347.2 .... ..... 1, 725.4 3, 385.3 7,674.. 7 

Per cent, Group 2 of Group L ..•..•••.•.•... .... 9U 121.6 131.9 ..... 133. • 9L2 . 
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I • l Curiously en~ugh the mortality ·rate of ~he insur~d gr«;>up, at a I 
ages combined, lS lower than that of males J,R the reg1str~t10n Sta~, 
the fi~re~ being 11.8 and 13.8. pe~ thousand, respectively. Th1s 
conditiOn IS due to lower mortality m the,first age group,,15 to 24 
years and in the last, 65 years and over, At age 25, however, the 
mort~lity rate of the insured is already higher and it remains so 

· up to age 64, increasing progressively from aooe 25 to 54 years. In 
the age period 45 to 54 years, the death rate fur the insured exceeas 
that for the ge~eral population group by 43 :per cent. In th~ suc­
ceeding aooe per1od (55 to 64 years) the rate lS 34 per cent h1gher. 
These rat:S reflect primarily the results of industrial .exposure. In 
the beginning, the group of policyhold~rs is in its best physical con­
dition and suffers from a lower mortality rate than does the general 
population. At age 25, the situation changes; and thereafter, largely, 
we believe, as a result of industrial hazards of one kind or another, 
the mortality rate is heavier than that of the general male popula­
tion. The rates for the last age period, when the insured again 
make a more favorable showing, are not reliable· because most of 
our industrial policies terminate at age 74. It, therefore, follows 
that the average age of policyholders in the class 65 years of age 
and over is lower than that of the corresponding population group; 
and consequently, other things being equal, one would expect their 
mortality rate to be lower. 

The effects of industry are also clearly revealed in the differential 
death rates for males and females of the same economic class. Com­
paring the death rates as given in the following table for male 
policyholders and for their wives and sisters as represented by our 
female industrial policyholders, we find some striking differences. 
After age 10, the mortality rates for males are consistently higher 
than for females, with the single exception of the age period 15 to 
24 years. Since the industrialization of women is then at its height, 
the question of the relative susceptibility of men and women to the 

- exactions of industrJ upon their health is definitely raised. After 
. this age, the large majority of these women become housewives and 

we noti~e a much lower rate o~ mortali~y for them in each succeeding 
age penod than for men. This, we thmk, is largely traceable to the 
absence of industrial hazard in the lives of most women. 

~ABLE 8.-Death rates of males and of ftmlales, ages 10 years and over·, aU 
oauses, 1923: Metropolitan Life Insuram:e ao., induatruu departnvent 

Death mte per 100,000 tor ages (years)-

S.x 
10 to 14 16 to 24 26to34 36 to.44 46toM 55 toM Briand 

over 

White males .••••........••....• 198.6 347.2 656.1 0-16.6 1, 725.4 3, 386.3 7, 574. 7 White females .•......•..••..•.• 162.. 353,3 491.9 671.0 1, 188.0 2, 576.1 0, 726. 7 
Per cent, male of female •....... 122.3 98.3 113. 1 130.6 146.2 131.4 112.6 

.Even more marked differences suggestive of the effects of indus­
trml exposures are found when the mortality of industrial .males 
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is compared with that· of persons who are for the most part enga~ed 
in nonhazardous pursuits. We may take for this comparison; white 
male policyholders insured in the ordinary .department of the Metro­
politan Life Insurance Co., who are composed mainly of the clerical, 
professional, and commercial classes. Agricultural workers and the 
better-paid mechanics· are also represented in fairly large numbers. 
Age for age considered, the mortality rates for the industrial group 
run from one and one-half times to more than two times the rates for 
policyholders in the ordinary department. This is shown in the 
following table; . 

~'ABLE 4.-Death rates for all causes, 1923: Regular ordinary department (total 
males) compared, with industrial department (wl•lte males) 

Death rate per 100,000 Cor ages (years)- · 

Insurance class 
20and 20to21 26 to 34 31ito44 46toM tw to 64 65and 
over over 

• Industrial department, mnles ... 1, 404.1 400.6 556.1 946.6 1, 726.4 3,385.3 7,574. 7 
Ordinary department, mules ____ ""0 255. 2 268.4 422.0 700. 1 1, 868.0 ....... 
Per cent, industrial ot ordinary_ 255.3 167.0 207.2, 224.3 218.4 181.2 136.2 

In terms of life expectation, the slverer status of the industrial 
worker is egually impressive. The indu_strial 'Yorker at age 20, 
when he begms h1s career, has an expectatiOn of hf!l of 42 years; or 
in other words· he may expect to reach age 62. The 20-year-old 
worker engaged in nonhazardous occupations, however, may expect 
to attain age 69, or seven years additional. Industrial workers are 
at a disadvantage in each succeeding period; at age 30 the difference 
is 6.6. years; at age 50, 4.2 years; and at age 70, 1.3 years, always in 
favor of the nonindustl"ial groups. These facts are shown in 1'able 5. 

TADr.E 5.-E::cpcctaticm of Ute of white male poUcyltolder8 insured in. the Metro­
politan Life !1V11trance co., or~i1urrv and industrial departmenta, 1928 

Expectation or lllein 
I 

Expectation of Ute in 
years YOillS 

Ago Percent Ago Per cent 
dillerenco ditlerence 

Industriol OrdiDMY Industrial Ordinary 
department departmo.o.t department department 

2() ____________ 42.10 49.31 17.1 liO •••••• ------ 1& 711 22.96 22.2 25 ____________ 
37.89 44.82 1&3 55 ____________ 

15.60 1&00 21.7 
30 .• -----~---- 33.72 40.31 19.6 oo ____________ 12 73 1U2 20.3 35 ____________ 20.71 311.82 20.6 65------------ 10. Hi 1202 1&< 40 ____________ 25.88 31.42 21. 4 70 ____________ 7.96 9.Z! 16.0 
4lL .•••••••••• 22.Z! Z1.16 22.1 

The above comparisons b~tween the death rates of various groups-­
males insured in the industrial department of the Metropolitan Life 
Insurance Co., males of the registration States, males insured in the 
ordinary branch of the Metropolitan, and females of the wage-earn­
ing class reveal the influence of industrial environment on mortality 
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rates and life expectation. The differenCe in the mortality rates for 
these groups gives a rough measure of the tax which industrial work 
exacts and reflects the hazards to which workers are exposed. Other 
items obviously account for a part of the disparity in these figures. 
Heredity and innate differences play some part m t~~ enq r~sult._ 
But probably .the most importa.nt fac~ors are th~ conditions mCld~n­
tal to industrial employment, mcludmg deleter10us dusts, excessive 
fatigue, bad posture, crowded workrooms, dampness, extreme 
changes of temperature, and sometimes specific occupational poison­
ing, to which industrial workers are so frequently exposed. We shall 
see later the great susceptibility of workers in a given occupation to 
specific causes of death which are related to each of these industrial 
hazards. . 

Up to this point we have considered only the total mortality of the: 
group without regard to specific causes of death. In Table 6 we 
present the more detailed findin~s for the principal causes among 
white male industrial policyholders 15 years of age and over 
and the percentage of increase or decrease in 1923 as against 1912, 
the mid-years of our two studies. • 

The causes of death showin~ the highest death rates in 1923 were 
other diseases of the heart With 188.7 per 100,000, tuberculosis of 
the respiratory system (149.7), and influenza, pneumonia (124). 

In 1912, tuberculosis of the lungs with a rate of ·319.9 was the 
leading cause of death. Organic diseases of the heart with a rate 
of 203.9 was second and nepbritis (acute and chronic) with a rate 
of 178.1 per 100,000 was third. At ages 15 to 24, in 1923 
accidental or undefined violence was the leading cause of death, 
with a rate of 89, and tuberculosis of the respiratory system 
was second with 80.2. In the next age period tuberculosis took 
the lead with a rate of ~62.5, accidental violence being next with 
a rate of 95.9. "Influenza,/neumonia" became prominent in this 
age period and was the thir highest cause, with a rate of 61.2. In 
the aJ;e period 35 to 44 years the order was still the same-tuber­
culosis and accidental violence showing the highest rates, amount­
ing to 196.1 and 118.3, respectively. After age 44 years, diseases of 
the heart became the chief cause of deatli witli death rates of 
253.3 in the age group 45 to 54, and of 681.3 in the 55 to 64 year 
group. In the first of these periods, tuberculosis was second in 
numerical importance with a rate of 218.5; but in the latter, it was 
superseded by cancer, which showed a rate of 436.2, and by 
nephritis and cerebral hemorrhage, both of which had a rate of 
363. . 

Almost every cause of death has shown a highly gratifying down­
ward trend of mortality. Tuberculosis of the respiratory system 
one of the most important causes has fortunately shown a very 
~reat improvement, the death rate decreasing from 319.9 per 100,000 
m 1912 to 149.7 in 1923, a fall of 53.2 per cent in the earlier rate. 
Workers 25 to 34 years of age and 35 to 44 years were the most 
favorably affected the decrease amounting to 60.2 and 62.6 per cent 
respectively. Nephritis has shown a significant but smaller decrease 
of 38.~ per cent, the rates declining from 178.1 for all ages in 1912 to 
110.5 m 1923. The mortality rate from this disease showed the 
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greatest decline in the age period 35 to 44, where it went down 55.7 
per cent. Mortality from pneumonia also showed the substantial 
reduction of 26.2 per cent, the rate in 1923 being only 92.5. The 
younger workers enjoyed the greatest decline, the reduction amount­
mg to 42.4 and 35.2 per cent, respectively, in the age periods 25 to 
34 and 35 to 44. The fatal accident rate was reduced from 140.6 
in 1912 to 121.2 in 1923, a decline of 13.8 per cent. Diseases of the 
heart 1 showed little change for all ages. The death rate declined 
7.5 per cent or from 203.9 per 100,000 to 188.7. In the age period 
35 to 44, however, the reduction amounted to 33.5 per cent. 

Some of the lesser causes of death display a most marked 
diminution, notably typhoid fever, cirrhosis of the liver, and suicide, 
with decreases of 72.2, 65.4, and 42.2 per cent, respectively. Tli.e 
effects of better industrial hygiene are clearly seen in the 50 per cent 
decline in the death rate from chronic lead poisoning, a disease almost 
exclusively occupational in origin. 

Several exceptions to the general downward trend of mortality 
are found. Thus cancer has increased in frequency from 77.6 per 
100,000 in 1912 to 9i.9 in 1923, a rise of 22.3 per cent in the death. 
rate. In the important age periods 45 to 54 and 55 to 64 the rates 
increased 15.5 per cent and 30.6 per cent, respectively. 

Influenza went up 157 per cent and automobile accidents almost 500 
per cent at all ages between the years 1912 and 1923. Diabetes and 
homicide registered increases but of a lesser amount, being, respec­
tively, only 13 and 18 per cent for all ages. Cancer, influenza, and 
automobile accidents increased at every age period; diabetes at every 
period after age 45; and homicide at every period except the 45 to 54 
and 55 to 64 year groups. 

The greatest differences in the total mortality rates for various social 
~oups it will be recalled, were found when the mortality of males 
1nsured in tile industrial department of the Metropolitan Life In­
surance Co. was compared with that of males insured in the ordi-

. nary department of the same company. Tllis condition is shown 
with particular clearness in relat10n to the principal causes of 
death in these two classes. White males 15 years of a~e and over 
insured in the industrial department suffered from higher death 
rates for every cause of death than did males insured in the ordi­
nary de_partment. The death rates for tuberculosis, age period for 
age per10d, are from two and one-half to nearly four times as high 
among the industrial workers as among the professional, mercan­
tile, and agricultural group. Pneumollia is more than twice as 
prevalent among industrial as among nollindustrial workers. In 
like manner, the degenerative diseases such as cerebral hemorrhage, 
nephritis, and orgallic diseases of the heart show death rates that 
are two, and in some cases more than three, times· as high as in the 
nonindustrial group. The increased accident hazard is important, 
the death rate of wage earners being more than twice that of non­
industrial workers. 

1 Changes In clnBBiflcotlon procedure have materially atrected the comparobWcy of the 
figures for heart disease. (Bee discussion on p. 114.) 
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TABLIII 6.~Number of aeuths. und death. rates, ·19!3;. and per Cen.t .decline in 
wllite mules, aged 15 an4 over, 1>11 age periods, 

. . ·'. ' Age period (years} . 
"16 aud over 16to:H 

J.ine l\l20interna-
· Cause ot death tional list No. numbers Percent Percent Nom- Death Death .. ber of rate per decline rate per decline . in death in death deaths . 100,000, rate, I 100,000, rate, a 1923 1923 . 

1~12-1923 
1923 191.2-1923 

i ·AiJ causes •••• ~- __ : __ , __ , _______ :_ . . . ' ' 

• ---------------- 38,427 1,183. 6 27.0 347.2 26.0 

2 ~hold rever •... ~-------------:~ I 202 6.2 12.2 9. 7 GO. I 
3 uenza. pneumonia ____________ ll,lOIHOl 4.025 124.0 9.9 32.6 , ... 
4 

Influenza ____________________ 
11 ~()a) 31.4. 157.4: IL3 ..... 

5 Pneumonia (all forms)~----·- 100,101 3,005 92.5 26.2 2L3 13.4 
6 Pneumonia (lobBr and UD· ' 

defined) ••• _ •• ------ •• -----_ iOl 2,256 "69.6 ad ·)7.0 26.7 
7 Other diseases of the respiratory 

TuSCOOii-OTiiie·respiiaiOrJ- 97-99, 102-107. ... 18.2 38.4 3.7 35.1 
8 

system ____________ ,.. ___ --------- -~1 ~.862 14.9;7 53.2 80.2 49.4 • SyphUis, tabes dorsalis, and 
. 38, 72,.76 general Jrtalysis of insane ••••• .:· 854 ·26.3 " ·' 1.6 11~. 8 

10 Cancer (a I forms).-------------·- ... ....... 3,082 94.9 22.3 3.4 38.0 
11 Rheumatism (acute and chronic). li1,52 132 4.1 50.0 3.9 1li.2 
12 Diabetes ••• ------------~----- 57 578 17.8 12..7 4.1 6.8 
13 AlcoboJ.ism_ _______ ------~----- ___ .. 327 10.1 35.7 •• 55.6 
14 Cirrhosis or the Uver .:. ••••••••• ~. 122 ... ~ -12.li - 6li.-i- •• 55.6 
15 Chronic poisoning by mlneml 

1.3 i and organic substances .•••••••• 67-<18 . 41" 36.0 .3 ---------16. Chronic lead poisoning .•••••• 67(a) 26 .8 50.0 .1 ···zoo:r 17 .Other chronic poisonings.~--- 67(b), 68 15 •• --------- .3 
18 Cerebral hemorrhage, apoplexy, 

74,75 .... 2 : o~Ji:ese;;oriheheart::::::: ' 88.1 19.S 1.4 26.3 
19 ' 90 6,127 ·188.-7 7.5 26.0 7.1 
20 Diseases of the arteries •••••• --~-- 91 ... • 20.0 40.8 .I ---(ij---21 Arteriosclerosis.. •••••• _. __ •• _ •• 91(b) 643 16.7 (~ -----T2-·22 N3chritls r&acute and chronic) ..... - 128,129 3,538 110.6 38.0 47.1 
28 S cides ( fonns)--------------- 165-174 647 19.9 42.2 5.0 60.0 .. Accidental or undefined violence. 17~100.201-203 3,936. 12L2 13.8 89.0 .2 

"' Other acute poisonings (gas 
. tTl' excepted) •••••• _____ ••••••• 61 I. 9 . 24.0 .8 60.0 

26 ' 
ConOagration ••••• :.. ____ ••••• 178 36 1.1 8.3 ... 20.0 

27 Accidental burns (contlagra-
tion excepted).~:. ............ . 179 ID.I 3.2 :u.a, 1.7 11.1 

28 Accidental mecbanlcal sutJo- ... cation .•• · ••..••.•••••••••••. 180 '15 (~ •• (~ 29 Accidental absorption of irre-
spirable or polsonoll8·gases. 181 213 6.& (~ I. 7 (~ 30 Accidental drowning •• ·-------

··~ 
... .1-4.4 . 28.0 . 19.-4 13.4 31 Accidental traumatism· by raiL _______ , ______________ : 

185 5!8 16.0 38.2 4.9 36.5 32 · Accidental traumatism in 
mines and quarries ......... 186 136 4.2 ••• 3.0 28.1 33 ·Accidental traumatism by ' machines ................... IR7 lSI 5.6 Ul. 7 5.6 :17.3 .. 'Railroad accfdents ........ -.:. • 188~al 468 It.! .... 11.2 47.7 .. Street-car accidents •••• : ..... lOS b 130 4.0 50.6 I. 7 52.8 36 AutomobUe aocldents.~------ _J \B(c 845 26.0 .. ..., 17.6 413.1 37 Other acddental · el&ctrlo 

' 
7.1 shocks_ ••••• -~ •• ______ ....... 100 85 2.6 3.2 u 33 HomJcldes (all foriD5) .. ~------~.~ 1~/-100 '314 . 9.'7- 18.8 7.0 ' :u.a. 

E:rpooure;,_; ______ .c; __ ;--~-C .• - I . , 
3,246, 98t 

_, ______ 
• 1, 1li0, 758 . --····---------- ------~ ·-----·--

1 Bold-face Ogures denote increase, 
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death. rates, 1912 to 1928, from specified. ca!Uies of death., m an: oocupation.s, 
Metropolitan Lite Insurance Oo, industrial department . 

Age period (years). . 
261034 36t044: • 461064 '. Mto64 65 and over 

Line 
' 

Percent Percent . 
Percent Percent Percent No . 

Death decline Death decline :Death decline Death decline Death decllne 
rate per In deeth rate per in death rate per_ in deeth rate per in death rate per in death 
100,000, rate,' 100,000, rate,' 100,000, rate,' 100,000, rate,' 100,000, rate,' 

1923 1912-1923 1923 1912-1923 ;1923 . 1912-1923 .]923 - . 1912- 1923 1912--
1923 1923 

'· t--'-
6.16.1 43. I 9<0.6 41.2 "1,726.4' ·' 26.3 3,385.3 16.4 7,57{. 7 13.. ,I 

6.0 81.3 3.9 . 80.7 . 4.0 '78:7 4.9 70.5 I. 7 79.8 2 
61.2 26.7 117.6 I· 17.9 191.3 12.7 . 352.2 4.1 696.8 3.6 3 
15.9 M1.7 29.3 306.9 43.0 1U.3 82.6 118.0 180.9 101.0 • 45.3 42.4 88.2 36.2 .- 148.-i· . 

. c 26.4 269.8 18.0 515.9 18.4 6 

37.7' 46.9 n.2 42.9 120.9 29.4 189.9 80.8 327.4 26.8 6 

6.0 64.1 12.1 28.4 31.5 12.6 68.7 . 26. ~ 139.9 46.6 7 

162.5 '-60.2 196.1 .62.6 218.5 .49 .. 6 ' 20(1. 0 38.0 183.4 22.4 8 

14.6 1.4 47.0 ·1. 7 68.4 3.3 61.6 6.1 68.6 . 19.9 g 
9.7 47.0 42.4 1.8 168.6 15.6 438.2 36.8 -75.5. 4 :11.3 10 
2.0 2.1.9 . 3. 7 45.6 1 4. 5 "71.5 ' 7.8 49.4 10.9 71.6 11 
6.6 14.3 8.3 6.7 26.0 :1.8 72.4 80.1 115.6 10.8 12 
6.1 61." 26.0 41.0 34.0 28.1 22.8 6.0 14.2 .60, 7 13 
1.8 86.4 8. 6' . 78.9 23.2 . 72.6 . . 

' 68.3 -51.7 79.6 61.9 14 

.1.2 7U U5. 68.3 3.6 ' 18.6 2.2 00.0 
····p~---- 100.0 16 

.4 26.0 1.3 60.0 2.6 36.9 1.9 65.8 ·--------- 100.0 16 

.8 300.0 .2 80.0 1.0 150.0 .4 68.7 ------·--- 100.0 17 

4.8 66.1 .... 38.6 100.0 .19.0 363.0 15.0 1, flifl. 1 9.4 18 
39.6 26.4 86.6 '33,5 253.a· 3.3 681.3 1. 7 1,8M.1 3.7 19 
1.0 37.6 as . 9.3 16.5 . 14.6 65.6 46. g 32li. 8 36.8 20 
.4 (J) 1.8 C2._, 9.0 (') 48.1 (') 305.7 

117 
21 

2.1.0 50.8 67.6 175.1 38.2 363.0 39.4 1,056.0 22 
14.3 46.6 26.2 .f5.3 .... 44.4 45.9 38.0 . 60.3 10.3 23 
95.9 18.0 118.3 21.2 148.1 24.6 213.1 6.3 310.7 16.9 24 

1.3 43.6 3.3 --··oo.·g· . 3.li 31.4 3.7 32.7 ··---·4:'2" 100.0 26 
1.7 16t.O .9 L2 7. 7 1.1 38.9 41.7 26 

2.1 18.7 2.8 7. 7 6.6 1.8 6.0 I . 112.1 13.4 51.5 27 

.1 (J) .6 (J) LO (J) 1.1 (') ---------- (ry 28 

2.9 ~4 7.7 cry 12.2 cry 19.8 
&13 

23.4 cry 29 
13.4 11.0 39.6 10.5 46.7 11.2 7.6 66.3 30 

8.6 60.0 12.8 63.1 27.2 39.4 46.6 17.1 79.6 34.3 31 

3.7 14.0 6.4 "'-' ... LS ... 27.4 3.3 31.2 32 

4.7 88.0 6.0 36.9 ... u.o 7.8 2.6 8.4 18.7 23 
13.9 63.2 13.6 u.s 16.6 61.1 26.1 49.9 27.6 37.8 34 
2.6 65.9 4.8 29.4 6.0 70.1 9. 7 34.6 16.9 42.4 35 

22.6 803.1 27.3 IOU 28.0 491.7 46.6 ..... 70.3 431.1 36 

3.6 2.8 2.0 . 48.7 1.6 11.8 I. 6 150.0 ---------- ···----- 37 
14.8 1U 12.7 •••• 9.0 16.9 6.6 80.0 4.2 111.7 38 

- •oo. 368 I········· 763,197 --------- M6,239 
--~------

268,011 ~------- 119,<411 -------- -
2 Figures for 1912 aud 1923 are not comparable. . 
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Notwithstanding ~he relatively unfavorable mortality of workers1 
it is hil$hlY gratifying that their death rate has rapidly declined 
and their life expectation has considerably increased during recent 
decades. )3etween 1912 and 1923 the death rate has declined from 
1,621.7 per 10o;ooo to 1,183.5 per 100,000. Not only has there been 
a total decline of 27 per cent during the period, but a substantial 
decline in the death rate has characterized every age group. On 
account of this reduced mortality, almost 14,000 fewer deaths have 
occurred among the three and a quarter million policyholders in 
the single year of 1923 than would have taken place had the 
mortality rates of 1912 prevailed. This lessened mortality amounts 
in terms of life ·expectation to an average increase of five ·years for 
each industrial worker at age 20; and there has been some increase 
in longevity at every age period. . The greatest reduction in mor­
tality has taken place in the important working ages 25 to 34 years 
and 35 to 44 years, when the rates declined 43.1 and 41.2 per cent, 
respectively. Less progress is recorded after age 55, the decline 
amounting to only 16.4 per cent in the age period 55 to 64 years. 

While it is true that the death rate has declmed among all classes, 
our group of workers has exhibited a greater improvement, age for . 
age, than has the general population. Table 7 shows the percentage 
of decline in mortality of white males insured in our industrial de­
partment as compared with insured white females and with white 
males of the general population (United States registration States 
of 1910). 

TABLE 7 .-Per cent of decline in. death rates among white maleB and white 
(enw!es insured, in intLustriaZ tlepartment of Metropolitan IA(e Insurance Oo. 

· and, among white males of the registratkm States of 1910 

Age period 

Reglstrn­
tion States, 

'---,----11911 to lllZl, 
I white 

Metropolitan Life In· 
surance Co., 1012 to 
11123 

White White Dlllles 
males females 

16 years and over···-------·----- 'Zl. 0 21.1 a. 5 
i===="'=l==o==l==~l 

lli to 24.------------------------- 26. 0 21. 1 19.3 
26 to 34.......................... 43. I 'ZT. 5 29.0 
35 to 4·'---------------·--·------- 41.2 28.2 23.2 
45 to 5f.......................... 26.3 17.6 16.7 
M to 6-L .•.. ~-----·-····-------·- 16.4 13.7 6.1 
65 years ond over---------------- 13.4 12.1 13,6 

1 Increase. 

Age for age considered, the decline in the death rates for our in­
sured group has been from 7 to 18 per cent greater than the decline 
for males of the registration States and from 1 to 16 per cent greater 
than for females of the industrial population. The greatest gain 
for all classes has been at the ages 25 to 34 and 35 to 44 years· and 
at these ages also, the rate of decline for industrial males ex'ceeds 
by the greatest margin the decline in the rate of the other classes. 
It would be very i!Istructive if we could make similar comparisons 
between the trend m the death rates for individual causes of death 
for males of the registration States and for males insured in our 
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industrial department. Unfortunately, the data. necessa.ry to make 
these comparisons are not available. However, we can say that our 
figures, although incomplete, indicate that the decline in mortality 
among industrial males has been more rapid for all of the more 
important causes of death. This fact has been conclusively shown 
for tuberculosis in a recent study entitled " Special Aspects of the 
Declining Tuberculosis Death Rate in the Uruted States" (~). It 
was pointed out in that paper that the maximum decline in the death 
rate from tuberculosis among industrial males between the years 
1911 and 1925 occurred at the ages between 20 and 45 years and that 
at these ages the rate of decline was about 20 per cent greater among 
industrial males than among males in the general population. 

What factors have brought about this vast improvement in the 
health and longevity of industrial workers? Surely amonlf the many 
causes must be included the wide expansion of .workmen s compen­
sation, preventive industrial medicine, the safety movement, the 
reduction in the hours of labor, elimination of the sweatshop1 better 
plant sanitation, the wider education of the workers regardmg the 
dangers inherent in certain occupations, and the more intelligent 
care now taken to safeguard the health of workers.. But even more 
important has been the improved standard of living which the in­
creased prosperity of the American wage earner hill> provided. The 
outlook for the future is bright indeed. There is every reason to 
believe that the continuation and expansion· of health activities in 
industry, noticeable everywhere, will result in further reductions in 
mortality. The trend in the death rates according to our recent 
figures is still downward. It is not unreasonable to expect, there­
fore, that in the not far distant future the mortality rates of indus­
trial workers will more nearly approach, if they do not quite equal, 
those of the more favored classes of the population. 

68357•---.,'!0--2 



CHAPTER 2 

Mortality According to Occupation 

WE HAVE shown in the preceding chapter that, as a class, in­
dustrial workers have a higher mortality rate from the princi­

pal causes of death than do other occupied groups. In this section of 
our report we shall analyze the mortality of the more important 
occupations among industrial policyholders, to determine which are 
contributing unduly to the unfavorable showin&"· It would be well 
if, in addition to the distribution of the occupat1ons of the deceased, 
there were available the occupational distribution of living policy­
holders. We should then be able to present death rates for each 
of the occupations in question. . Such rates, especially if prepared 
for the various age penods of life, would undoubtedly be a very ac­
curate measure. of the hazard to life in the various occupations. 
Unfortunately, information with reference to the occupations of liv­
ing policyholders is not available because the constant shifting in the 
type of work engaged in makes it impractical to keep such detailed 
records. . · 

Prop01·tionate nwrtality.-We may nevertheless measure approxi­
mately the hazards involved in certain occupations by presenting the 
proportionate mortality from certain causes of death in each occupa-

. tion. This method has the virtue of showing at once what causes 
mortality in each age period. With proper precautions, occupations 
can be compared among themselves and valuable facts obtained for 
the :practical .purposes of i_ndustri9:l hygie_ne. Our fi~t s~ep was to 
obtam the general proportiOnate· distributiOn of the pnnc1pal causes 
of death among the group as a whole as is shown in Table 8. The 
number of deaths in 10-year age periods, from each cause, and the 
percentage distribution of the causes within each age period are 
presented. 

Similar tables will be presented for each occupation studied and 
the proportionate representation of any one cause of death in a cer­
tain occupation will be compared with the corresponding figure for 
all occupations. The ratio of these percentages may be conveniently 
called the relative inde:rJ of mortaUty. For example, referring to 
Table 13 we find that among cigar makers and tobacco workers, 
aged 15 to 24 years, 41.4 per cent of the deaths are due to tuber­
culosis of the respiratory system. For all occupied males of the 
·same ages, the corresponding proportion of deaths is 23.5 per cent. 
(Table 8.) The relative index for tuberculosis among cigar makers 
and tobacco workers for the 15 to 24 year period is, therefore, 
176.2. Thus it is obvious that tuberculosis of the respiratory system 
is a relatively much more important cause of death among young 
cigar makers and tobacco workers than it is among workers as a 
whole. 

15 
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TA.liLE 8.-Number and per cent of tleatha from apemfletl ca.uaea m all O<;CUPa 
Metr<>paUtam. Life Imurance 

Ages, 16 years 
and over 

A~ period 
ears) 

Line 1920 lnterna- 15 to 24 Cause of death ttonallist No. numbers . 
Number Per Num· Per 

or oontor ber or cent of 
deaths total deaths total 

1--
1 mu~~e;:umoiiia::::::::::::::::::::::::: 1 W7 0.6 313 2.6 
2 11,100,101 10,221 9. 7 1,053 8.8 
3 Influenza •••••••••••••••••••••••••••••••••• 11 2,083 2.0 ""' 2.4 • Pneumonin (all forms) ••• ------------------ 100,101 8,138 7. 7 767 6.4 • Other diseases or the rese.airatory system ••••••• 97-99,102-107 1,614 1.6 , .. 1.1 
6 Tuberculosis or the resp tory system _________ 31 14,172 13.< 2,798 23.6 
7 Syphilis, tabes dorsalis, and general paralysis of 

iosaDe •• ------------------------------------- 38, 72,76 2,375 2.3 61 .4 
8 Cancer (all forms)----------~------------------ 43-49 8,632 8.2 128 I. I 
9 Rheumatism (acute and chronic) •••••••••••••• 6l,:l2 370 •• 119 1.0 

10 Diabe .......................................... .. 1,629 1.4 146 1.2 
11 Alcoholism •••••••••••••••••••••••••••••••••••• 66 ... .8 14 .I 
12 Cirrhosis of the Uver -------------···-········-· 122 1, 128 Ll 17 .I 
13 Chronic OCCUPBtlona1 pOlsoningsl •••••••••••••• 67,68 80 .I 4 -------,. 

Chronic lead poisonln~ ~------------------- 67(8) 70 'I 3 ------. 15 Otberoccupatlonalan chronicpoisonlngst. 67(b), 68 10 ---?:ir I ----.-.5-16 Cerebral bemorrhage~plexy, paralysis ••••• 74,75 7,616 68 
17 Other diseases of the ----------------·---· 00 16,217 IU ll03 7.6 
18 Arteriosclerosis •••••••••••••••••••••••••• ~----- 9l(b) 1,389 1.3 -·-·ai7- """2."7" 19 Nrifcbritls ~acute and chronic) •••••••••••••••••• 128,129 9,414 8.9 
20 S cides ( Coflll8) ••••••••••••••••••••••••••• - 165-17~ 1,894 L8 193 L6 
21 Accidental or undefined violence •••••••••••••• r&-189. 192-196. 10,916 10.~ 2, 953 24.8 - 201-203 
22 Occupational accidents~------------------ 17~189, 192-196, 3,692 3.< 810 6.0 - 201-203 
23 Septicemia (secondaey cause) .............. - ----------------- 76 .I 12 .I 
24 Other acute accidental poisonings (gas ex 

cepted).---------------------"-------------· • 177 162 .2 20 .2 
26 Conflagration ••••••• ----- __ --- ----- •••.••••••• • 178 ,.. 'I 24 .2 
26 Accidental burns (confla=ion excc~d) •••• • 179 280 .3 61 .6 
Z1 Accidental absorption of plrable, tating, 

or g:isonous gases •• ------------------------ 181 609 .6 67 .6 
28 Accl ental drownin~------------------------- 182 1,380 1.3 713 6.0 
29 Accidental traumat m by ran .•.•.•.......... 186 1,380 1.3 170 u 
30 Accidental traumatism ln mines and qWUTles. 186 389 •• 102 .9 
31 Accidental traumatism by machine.s •••••••••• 187 ... .6 166 1.3 
32 ~!road accidents .••• --------------------_ ••• 188(8~ 1, 165 .1.1 301 2.6 
33 Street-car accidents ••••• ------------------- •••• 188(b 388 •• 66 .6 .. Automobile accidents _________________________ 188(c 2,292 2.2 m 6.0 
36 Other accldental electric sbocla: ••••••••••••••• 196 Zll .3 100 .8 
36 Homicides (aU Corms) _________________________ 

- 197-199 866 .8 213 1.8 37 Occupational homicides •----------------------------------- .. • 38 All other causes .... --------------------~-----"' - ----------------- 16,684 IU 2,613 ··2rr 
39 TotaL •••••••••••••••••••••••••••••••••• - ----------------- 105,467 100.0 11,927 ·100. 0 
40 All occupational causes'-······------------·-· - ----------------- 3,956 3. 7 639 7.0 ., 

Occupational accidents'------------------- ----------------- 3,W2 3.4 819 6.9 .. Occupational homicides'------·····------------------------ .. • .. Occupational diseases t __ ----------------------------------- 321 
.... T 

16 -·-·:r .. N onoccupatlonol causes. _____ ••••••• _____ •••• --·---~----------- 101,612 96.3 11,088 93.0 

1 Deaths from causes dlr9ctly incidental to occupatiOD. 
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tiono ( eulutling "retire.S "), lYu age per!OOa, white males, 19Zll to 1924, 
Co., lndUBtri<ll! department 

Age period (yeers) 

Aver-
25to34 35 to 4.4 45toM 65toM 66 and over age Line age at No. death 

Number Per N~ber Per Number Per Number Per Number Per (years) 

or cent of or cent or or cent of or cent of or cent of 
deat!Q total deaths total deaths total deeths total deeths total, 

-------- -----
118 1.0 77 0.5 -52 0.3 30 0.1 7 ---s.T 28.9 I 

I, 210 10.0 ], 752 11.6 1,971 10.0 ..... 9.7 . 1, 811 .... 2 
276 2.3 358 2.4 340 I. 7 441 1.8 382 1.8 <16.9 3 
004 7.7 1,39-1 9.3 1, 631 8.3 1,983 7.9 1,429 .. 6 ' 48.7 4 
123 1.0 215 1.4 331 1. 7 412 ], 6 399 1.8 52.0 5 

3,572 21!. 4 3,129 20.8 2,558 13.0 1,646 6.2 569 2.6 38.2 6 

292 2.4 712 4. 7 683 3.5 447 1.8 100 .9 47.0 7 
239 2.0 647 4.3 1,894 9.6 3,302 J3.2 2,422 1L2 57.5 8 
48 • 4 .. .a .. .3 66 .2 42 .2 39.4 9 

141 1.2 139 .9 274 1.4 493 2.0 336 1.6 51.6 10 
121 1.0 279 1.9 259 1.3 144 .6 37 .. 2 4.1.4 II 
47 .4 128 .9 305 1.6 386 1 •• , 245 1.1 66.1 12 
8 .1 18 .1 23 .1 17 .1 10 ------- 48.5 13 
6 ------- 18 .1 19 .1 15 .I 9 

______ .. 
48.8 14 

2 ···rr -----.os- ---iT 4 -··s:g· 2 --io:o· I 
--~-r~·-

46.5 15 
134 1,169 2,729 3,121 60.7 16 ... 7.0 1,386 9.2 2,982 15.2 4,941 19.7 5,151 23.1' 66.7 17 

8 .I 28 .2 120 .6 366 1.5 667 4.~ 85.6 18 
539 4.4 '·""' 6. 7 1,908 9.7 2, 762 11.0 2,885 13.3 65.7 10 
336 2.8 <30 2.9 404 2.l 357 1.4 185 .8 44.2 20 

2,014 16.6 1,840 12.2 1,696 8.6 1,541 6.2 872 4.0 38.8 21 
. 

774 6.4 744 ... 583 3.0 407 1.9 205 .9 38.7 -22 

12 .I 12 .I 10 .1 23 .1 7 ------- 44.4 23 

38 .3 39 .3 38 .2 25 .1 2 ------- 40.7 24 
35 .3 35 .2 24 .1 16 .1 10 ----:r 45.8 25 
49 .4 42 .a 65 .3 48 .2 25 41.2 26 

72 .6 109 .7 149 .8 145 .6 77 .4 47.5 27 
249 2.0 174 1.2 134 .7 81 .3 29 .]- 29.4 28 
189 1.6 241 I. 6 269 1.4 301 1.2 210 1.0 46.7 .. 
77 •• 92 •• 70 .4 38 .2 10 

---~i-
36.7 30 

81 .7 80 •• 75 .4 .. .3 25 36.9 31 
259 2.1 211 1.4 166 .8 148 .6 73 .a 37.5 32 
68 .6 62 .4 60 .3 85 .3 48 .2 43.9 33 

458 3.8 3M 2.4 334 1. 7 325 1.3 212 1.0 31).2 34 
87 .7 47 .3 26 .1 10 -···:r . 1 ----:r 30.6 35 

291 2.4 185 1.2 111 .6 61 ·' If. 34.2 36 
11 .1 8 .1 9 

~-i4~r 
7 --irir 3 

--ii~s-
42.9 31 

2,058 16.9 2.611 17.4. 2,858 3,651 2, 493 -··----- 38 

1~ 153 100.0 15,0U 100.0 19,65.6 100.0 25,054 100.0 21,636 100.0 f.9.0 39 

810 6.7 709 5.3 690 3.6 568 2.3 249 I. 2 39.7 40 
774 6.4 744 4.9 583 3.0 467 1.9 205 .9 38.7 41 
II .I 8 .I 9 7 ----:,- 3 

----~r 
42.9 42 

25 .2 47 .3 !l8 •• 94 41 .... 43 
11,343 93.3 14,242 94.7 18,006 .... 24,486 97.7 21,387 93.8 49.4 44 
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Standardized relative indew.-The relative indexes for all ages 
combined do not reflect the actual mortality picture in any given 
occupation, because age ~istributio!l val'ies. so. gre~tly from occ';lpa­
tion to occupation, and d1ff~renc~s m age d1strJbutwn und)JlY we1ght 
and distort the result. It IS qmte apparent that except m unusual 
instances, occupations having a preponderanc~ of persons in the older 
age divisions will show (for all ages combmed) a low percentage 
of deaths from tuberculosis and other diseases to which men succumb 
more frequently at the younger a~es; and, conversely, a higher 
percentage of deaths from heart d1sease and other diseases char­
acteristic of later life. We have, therefore, not calculated the usual 
relative indexes for all ages 15 years and over. Nevertheless, for 
convenience of discussion, it would be very desirable to provide a 
sin o-le figure which would show whether the occupation is character­
ize~ by relatively low or ~igh percentages. of deaths from any pf!or­
ticular cause. To meet th1s need, standardized percentages for pnn­
cipal causes of death and for each occupation during the main work­
ing period of life (ages 15 to. 64 years)' have been w~rked out. :r'he 
ratios between the standardiZed percentage for a g1ven cause m a 
selected occul?ation and the corresponding percentage for all occu­
pied males w1ll be referred to as the Btandardized relative indew. 

The standardized .relative index for the principal causes of death 
will be found in the table for each occupation. It is a helpful device 
for picking out the relatively most important causes of death. Its 
use eliminates, to a large extent, the factor of age distribution in 
the several occupations; it does not, however, eliminate the factor 
of differential occupational death rates. Since this is so, these indexes 
do not afford an accurate measure of the relative frequency of deaths 
from a specific cause among men actively engaged in different occu-· 
pations and must not be confused with the ~pore accurate indexes 
based UJ?on actual death rates. It is entirely possible, for example, 
that an mdex above 100 may be shown by the proportionate mortality 
method for a given cause and occupation even when the actual death 
rate is below average. This will occur when both the total death 
rate for the occupation and the death rate from the given cause in 
that occupation are lower than average, the first being propor­
tionately lower than the second. On the other hand, proportionate . 
mortality indexes below 100 will be found when the death rate for 
a cause of death is above the average but not as much above average 
as the total death rate. . Variations in the total death rate, it will be 
seen from these illustrations, should be taken into account in using 
~ese_indexes as'!- basis to f~rm an opinion as to whether an !JCCupa­
twn 1s charru;ter1zed by a h1gh or low death rate for a speCific dis­
case. We have, therefore, brought together and discussed in a para· 
graph at the beginning of each occupational section important facts 
brought out in tliis study as well as data available from other sources 

1 The total number of death a for Mch occupotlon wos nssum('d to be the same as for all 
occupied males, and to be Blmllnrly distributed by 10-yenr age periods-ages lG to 64 year& 
The proportlonote dlatrlbutlon ot the deaths among the several causes of death actually 
found tor a given occupuUon was then applied to the assumed number ot death& In encb 
age period, 15 to 64 yenrs. 'Ebe KUm of the deaths thus cuJculntcd tor n. selected cause 
ot death, divided by tbe total number of deaths from all causes among all occupied males, 
ages lG to 64 years, gives the ·etandurdlzed percentage, or the proportion ot deaths which 
would have been due to that cauae of death It the total number of deaths from all cause& 
at each age dJvlslon, had been the same tor that occupation as for all occupied males. 
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which would indicate whether an . .occupation is characterized by a 
high or low total death rate. 

Tebb and Greenwood (3) found, it ,is interesting to observe, that 
in spite of many exceptions of the type indicated in the foregoing 
paragraph1 the correlation at ages 35 to 45 between the pro_portion­
ate mortality from phthisis and the death rate from phthis1s in the 
Registrar General's occupational . groups (mortality experience of 
190()-1902) was as much as 0.754±0.04. ' This is a better result than 
we should expect to find for causes less ·affected by occupational 
stress; but it certainly indicates that high or low proportionate mor" 
tality indexes generally point to high or low death rates. · 

Entirely apart, however, from the question of whether or not these 
indexes measure the relative frequency of death from specific dis­
eases among men actively engaged in d1fferent occupations, the point 
must be again emphasized that they always show which causes of 
death are most dependent upon working· conditions. Even if the 
death rate is low for every cause of death among men engaged in an 
occupation the fact that some causes of death are relatively not so 

. favorable as others may be si~nificant of untoward conditwns and 
is a fact of importance to the mdustrial physician charged with the 
care of the health of these men. · · . 

Average age at deat!t.-The average age at death has been deter­
mined for each of the .occupations, and is to be -found in a. footnote 
to each occupational section. It must not be ·as;umed, however, 
that these average ages are in any sense measures of the mortality 
of persons in the varwus occupations. They are dependent in large 
measure upon the age distribution of the hving workers in each of 
the occupations. It is obvious that the average age at death will be 
low in such occupations as clerks, bookkeepers, and office assistants, 
where the largest number of persons exposed are in the earlier age 
periods. On the other hand, a high average age at death will be 
found in those occupations in which a considerable proportion of the 
workers are_ in the advanced age periods, as for example, among 
laborers. Yet the mortality rate of laborers is clearly much higher 
per thousand exposed than the mortality rate found among clerks, 
bookkeepers, and office assistants. The determining factor rs, then, 
the distribution of the ages of the living in each occupation. Data 
covering this point are not available in our experience, but, in spite 
of these limitations, it is nevertheless of interest to note the average 
ages of the deceused. 

Our original tabulations analyzed 72 individual occupations. The 
number of deaths for nfuny of these occupations was too small to 
yield reliable results except in the case of the few most important 
causes of death. We shall, therefore, consider in detail on1y 33 occu­
pations. Significant facts for the remaining occupations will be dis­
cussed when we summarize our findings for each cause of death. In 
our previous study we considered only 19 occupations; but we have 
extended this number because other data are so scanty and many re­
quests for information on occupations not investigated have reached 
us. We. have, consequently, included this time some occupations such 
as carpenters, merchantsl and storekeepers which have, apparently1 no special health hazarcts. · It is instructive to find that some or 
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these occupations show unusually low percentages for certain 
diseases. 

Bakers• 

PREVIOUS analyses of the mortality of bakers have shown a some­
what lower death rate than among all occupied males. The medico­
actuarial investigation of 1913 (4), which analyzed the occupational 
mortality of persons insured under ordinary plans of life insurance 
(1885-1908), reported a ratio of 98 per cent of actual to expected 
ueaths among journeymen bakers. In the experience of England and 
Wales, 1921-1923 (5), bakers and pastr;Y cooks had a death rate 14 per 
cent below that of ail occupied and retired males. These figures seem 
to contradict the general opinion that bakers suffer from a high death 
rate because they are obliged to work in a confined atmosphere laden 
with dust and are exposed to heat and sudden variations in tem­
perature. Undoubtedly the hazards of the occupation have been 
exaggerated; but it is very probable, at the same time, that bakers 
experience a very high morbidity rate from respiratory diseases of 
a nonfatal type. A study of the health of food handlers ( 6) made 
in New York City some years a~o, disclosed that bakers suffered 
ipordinately from chronic bronchitis and emphysema. Pharyngitis 
was also a frequent impairment, probably as a result of the dusty 
atmosphere in bakeries. The outstanding features of the present 
investigation are the high indexes for syphilis, cancer, tubercu­
losis, and diabetes. 

TABLE 9.-Number ana per oent of death8 from speoi{ted causes among white 
male bakers, by age periods, 1922 to 1924 

Ages 15 years p Stand· 
and over er cent of deaths during age period- ord· 

. Cause ot death !zed 
Num- Per 15 to 25 to 35 to 45 to 55 to 65and 'U~'!; 

-----------...:..--J·-ber--J-ce""n-t_1_.:."':..._l...:::.34:__ ~~~~~ 
Number of deaths .....•.•••.•.. --- --.... -·-· F,;;••~1=F~;\=;,4~7 .J=;:,';;," .J=,:;78::.,~,;1_::1B::.,~,;.17~0~1=.::109:,!;;· ·.;;· ·;;· ;;· . 
'fi!ihhoidfever ........••...•.•.••.. --------·· 4 0.7 4.3 1.4 ...... 0.8 -------------------

~'fi~e!!~~~~-::::::·.::·.::·.:::::::::: 51 8.6 6. 4 14.6 lUi 8. 5 7.6 5. 5 ...... . 6 1.0 ------ 4.3 1.3 --- 1.2 60 
Pneumonia (all formslra----------------- 45 7.6 6.4 10.1 10.3 8:5- 6.5 ··5:r 102 

Otherdlseasesoftheresp torysystem~---- 8 1.4 ---·-- 1.4 1.3 .8 2.4 .9 93 
Tuberculosis of the respiratory system_______ 88 14.9 31.9 Zl. 5 28.2 12.7 7. 6 a. 7 116 
Syphilis, tabes dorsalis, and general paralysis 

of insane ......................... ---------- 23 3. 9 --·--· 2. 9 10.3 4. 2 4.1 . 9 
Cnncer(allfonns) ........................... 66 11.2 2.1 2.9 2.6 13.6 16.5 16.6 

172 
126 

Rheumntism (acute and chronic) .......... ~. 3 .5 ... 1. 7 .6 
Diabetes..................................... 10 1.1 ... ::: ··i:4' ··rr 1.1 2. 9 ···:o· ----i20 
Alcoholism.................................. 6 .8 ...... 1.4 2.6 .8 ...... .9 ····-·-
Cirrhosis of the liver......................... 6 1.0 ............ 2.6 .8 1.8 ............ . 
Cerebral hemorrhage~._ ~~-plexy, pam1}'6is.... 33 5.6 ...... ------ 1. 3 3. 4 5. 9 16.5 52 
Other dlsea.ses of the nean................... fll 16. 4 6. 4 10.1 7. 7 18.6 18. 8 24.8 104 
Arteriosclerosis. -•--------------------------- 8 1. 4 ...... ------ ------ ___ 1. 2 6. 5 -------
Nephritis (acute and chronic)................ 67 9.6 2.1 1.4 6.1 12:7· 9.4 18.3 03 
Suicide(alllorms) ........................... 12 2.0------ 6.8 3.8 1.7 1.2 .9 ...... . 
Accidental or undefined violence............. 33 6, 6 21.3 7. 2 6.1 4. 2 4. 7 . 9 62 

Occupational accidents.................. 2 , 3 2. 1 ...... ...... ...... , 6 ............ . 
Homicide (all forms)......................... 6 . 8 4. 3 1. 4 1. 3 ------ . 6 
All other causes .............................. ~ 13.9 ~ ~ 16.4 13.6 14.7 --.4:6' ::::::: 

TotaL................................ 691 100.0 100.0 100.0 100.0 100.0 100.0 100.0 -----·-

Occupational deaths......................... 2 . 3 2. 1 6 
Nonoccupational deaths..................... 689 oo. 1 rn. o iOO:o· iOO:o· iOO:o· 09:4 iot:o· ::::::: 

a ~ee page 18 tor e:rplnnntlon ot standardized relative index. 
'Includes for~men and workmen In bakeries where br~nds, cakes, pies, biscuits, and 

crackers are ronde. (Bakers' store clerks are not included.) The average age at deutll 
I& 60.2 years. (See p. 19.) 



MORTALITY ACCORDING TO OCCUPATION 21 

Respi1'atfYr:1J dMea'.l'es.-Pneumonia is slightly higher than average, 
the standardized relative index being 102. The relative indexes are 
somewhat above 100 in every age period up to age 54. The highest 
relative index (131) appears at the ages 25 to 34. In the period 

1 55 to 64, the relative index falls to 82. There are too few deaths 
attributed to influenza and other respiratory diseases for the figures 
to be conclusive. . 

T'U,berC'Illosi8 of the respVI'ditCYr!f system.-Tuberculosis is appar­
ently more prevalent among bakers than among all occupied males. 
The standardized relative index is 116. The ratios are higher than 
the average in the age periods 15 to 24, 35 to 44, and 55 to 64, the 
relative indexes being, respectively, 136, 136, and 123. The medico­
actuarial investigation reported a death rate from tuberculosis 
among journeymen bakers 15 per cent above the -standard; but this 
finding is not borne out by the English occupational statistics, which 
record only an average death rate from tuberculosis among bakers 
and pastry cooks. The proportionate mortality for all ages 15 years 
and over was lower .in 1922-1924 than in 1911-1S13, the percentages 
being 14.9 and 18.8 for the two periods, respectively. Tuberculosis 
has apparently not gone down as rapidly among bakers as among 
all occupied males. The cellar bakery is not yet a thing of the past; 
and night work and its concomitant irregular habits of living will 
probably remain for a long time an inherent characteristic of the 
occupatwn. Preventive measures could well be directed toward 
remedyin~ these conditions. 

SyphilUJ, tabes dorsalis, general piJJI'alysis of the insane.-Although 
few deaths are recorded1 the ratios are so consistently high that the 
figures are not without significance. The standardized relative index 
is 172. In an occupation where we should expect to find a low ratio 
because of the stnct supervision carried on by public health de­
partments1 this is a surprising condition. The prevalence of trans­
missible diseases among food handlers should be a matter of great 
concern to a community. Only stringent periodic physical examina­
tions can adequately protect the public from such a hazard. 

Cancer (all fO'!'mS).-The standardized relative index foc cancer 
is 126. The high relative indexes point to a high death rate from 
this cause. In the age periods 45 to 54 and 55 to 64, where cancer 
becomes a leading cause of death, the relative indexes are 142 and 
125, respectively. The present state of our knowledge concerning 
this disease does not, however, warrant the conclusion that occupa­
tion is a causative factor in these high ratios. 

Suioide (all f0'1'77l.I').-.A.lthough the ratios for this cause have 
been greatly reduced since 1911-1913 and the number of deaths in 
the present study is not large, the indications are that the rate is 
still somewhat higher than that for all occupied males. Especially 
high relative indexes are recorded at the ages 25 to 44. English sta­
tistics for 1921-1923 also show a higher death rate from suicide 
among bakers and pastry cooks than among all occupied and retired 
males. There is perhaJ?S some relationship between the high ratio 
for this cause and the high incidence of syphilis. 

Other .oawes.-The other-important causes of death with the ex­
ception of accidental violence and diabetes do not exhibit significant 
differences. Accidents, however, are especially low throughout, the 
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standardized relative 'index bein~ only 62. Ther~ were 10 deaths 
from diabetes, giving a standardized relative index of 120. 

' ·Blacksmiths • · 

THE CLASSIFICATION "Blacksmiths" includes·not only blacksmiths 
doing horseshoeing but also. the industrial blacksmiths or forgemen. 
The composition of' the· group has ·changed considerably since our 
earlier study and all· comparisons·of mortality with that study must 
take this change into consideration. AB. a result of the gradual dis- . 
appearance· of the horse as' 'a· dritft animal,- there were far fewer 
of the fi_rst type of blacksnftth a!ld, ~onversel:y, far more. industrial 
blackSmiths m the present mvestigat!On than m our prev10us study. 
In the occu~ationai mortality investigation of England and Wales 
1921-1923 {5), smiths and ·skilled forge workers had a mortality 
rate 5 per cent lower than :average, the rates for cancer, diabetes, 
and the respiratory diseases being somewhat higher than avera~e. 
In the present study cerebral hemorrhage, pneumonia, syphilis, 
and cancer show notably higher than average percentageS·.· · 

. '· , . r: 

TABLE 1 o.-Number •ana per ·cent of deathil (rom specified c(l;l<ses amo719 white 
male blacksmiths, by•age:periorls,-192ll to 1924 

·' . 

Cause of. death 

. .· I· , 
A~J50~::rs Per cent of deaths durlng Bge period- Stand· 

· ard-. 
1-~.-~1--.---.~-r~.---~-1 woo . ,.., .. 

, Nom- Per 15 to 25 to 36 to 45 to M to 65and tlve 
. _ ; , ; . . ber cent ~ , 34\ 44 M ,M over index• 

-'---'---'---~'--'-'---1---'-l·:--1...,-'-------
. ' 

. . . . 
Number of deaths • ., •••••••• ~--·---.----:_·----~ ---·-- 23 44 83 178 2M 294 ••••••• 

Typhoid lever •••. ~------~---'--~---.;-·--~-·--~-- 1 0.1 4..3 ------ ••••• I= 
Intluenza, pneumonia ••••••••••• · •• ~----.;.:... PO '10.3 1a.o 11.4 14.6 ·ira· ··aa· ··ar ::::::: 

Inflll6nza •••••••••••••• _.~--·--:..---,---- 16 1.7 4.3 2.3 2.4 2.2 .8 1.7 10.5 
Pneumonia (all forms~-------------~~~- _ , 76 8. G .s. 7 9.1 12.0 11.2 7. 6 6. 8 120 

.OtherdlseasesoCtharesp tory system ....... 6 ~ .6 ---·-------------- 1.1 .8 .8 34 
Tuberculosi.softheresplJ'Iltorysystem .. _____ 67 7.6 8.7 20.6 19.3 11.2 6.7 1.0 76 
Syphilis, tabes dorsalis, Blld general paralysis · · 

of insane ............................ ----··"· . 'i0323 2.6 -·---· 2.3 8.4 5.6 1.2 .7 136 
Cancer(aUrorms) •• ..: •• ~-------:. ••• .:.· ••• ."..... u.s 8.7 2.3 o.o 12.9 12.6 13.6 121 
Rheumatism (acute and chronic).---··--·-- 3 .3 ............ ·•• 1. 2 •••••• ··---- • 7 ....... . 
Diabetes ............... -....................... ·to , 1. 8 .............. ------ 1.1 2. 8 a~ 77 
Alooholism.' ••••• .; ...... ;. .... .: .. ·,: • .:. ...... .:. ... ~l ...... ' -' 4 -, .6 ........... .:.. 1. 2 1. I .4 -------------
Clrrhosisofthellver .. - ....... :. ....... ~---··--- , 8 .9 ----------- 1.2 1.1 1.6 .3 •.••••• 
Cerebral hemorrhage, apoplexy, paralYsis •••• · 108 12.3 ~------ '2.3 4. 8 5. 6 16.7 18. o 134 
Other diseases of the hewt •••• ~;.~----~ ..... l.J · · 150 17.1 i.3 4.. 6 . 7. 2 '10. 7. 19.3 24.8 · 82 
Arteriosclerosi.s •• ~-----·---------------·---~- 17 1.9 ................... -·---- 1.2 4.8 -----·-
Nepbritls-~acute and'cb.ron1c).:..~--------L .. d " 181 ·9, 2 ~ •• ..:.·. g; 1 o. 6 s. 4 s. a 11.2 oo 
Bu1clde (al form~-----------------··-:. ...... ~- 10' 1.1 •••.•• 4.6 •••••• 2.2 1.6 
Accidentalorun fined violence ... ._, ______ ,;_· 60 6.8 26 .. 1 18.2 o.o 9.6 s.o ·-a~i·--·-·oo 

Occupational aocidents ••••• .:~------~·-h 16 , L 7 8. 7 - 2.3 1. 2 2.8 2. o .3 ....... 
Traumatism by machines............... 4 .,li •••••• ...... 1. 2 1.1 .4 
Burns(contlngrattonexcepted):.. ...... ~~-- 3 ·.a 4;3 ------ 1.2 ............. ---~r::::::: 

Homicide (all forms) ........ _______ ........ :~. S .6 •••• .!.. 2.3 1.2 1.1 ... ...,. ,3 -------
All other causes ....... _ ...... .' ..... · ... · .. -:..;.~~- 126 14.3 34.8 22.7 19.3 14.6 13.8 10.2 -------

' .,, 
o11 See page 18 for explanation .of 1standilrdlzed relative index. 
•Includes blncksmtths, horseshoers, ·and' hand-forge workers In the various Industries 

(excludes drop-forgo workcl'8). 'J.'I-lc average nge at death Is 56.9 yeurs, (.Sec note, 
j). 19.) . . ' • . ' 
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Respiratory diseases.-Blacksmiths, like workers in other occupa­
tions m the metal industry exposed to heat and sudden variations of 
temperature, have very high ratios for pneumonia. The stand­
ardized relative index is 120. Up to age 54, the relative indexes are 
well above the average. Excludmg the age period 15 to 24, where 
there are only two deaths, the highest relative index, 135, is in the 
age period 45 to 54 years. The ratios for other respiratory diseases 
can not be interpreted because of the paucity of data. 
· Tuberculosis of the respiratory system.-On the whole, deaths 
from tuberculosis are less frequent in· tlus occupation than among 
all occupied males, the standardized relative index being 76. The rel­
ative indexes are very low, increasing more or less gradually from 37 
in the a~e period 15 to 24 years, to 108 in the age period 55 to 64. The 
actual a.eath rate is therefore- undoubtedly- low. The fine physique 
of men en~aged in this sort of work explains the low mortality from 
tuberculosis. The proportion of deaths for all ages 15 years and 

. over declined from 14 per cent to 7.6 per cent since 1911-1913. 
Cancer (all forms).-The ratios for cancer are consistently high 

and recall the greater frequenc:y reported in 1911-1913; the stand­
ardized relative index is 127. Up to age 54 the relative indexes are 
much in excess of the average. In the age period 55 to 64 the ratio 
is about normal, the relative index being 96. In England and Wales 
the cancer death rate is about 12 per cent lugher than that of all 
occupied and retired males. Occupation may be a causative influence 
as these workers are exposed to radiant bent nnd continual burns by 
hot metal. An nnalysis based on ·a much larger number of cancer 
deaths classified according to the organ or part of the body affected 
could perhaps throw further li~ht and substantiate this assumption. 

Oerepral hemorr:hage, apof!Lercy, paral1J~--:The proport10~ate 
mortnhty- from this cause IS mordmately h1gh.:;': The standardized 
relative mdex is 134. Only in the age period 45 to 54 is the relative 
index less than 100. The relative index of 144 based on 40 deaths 
in the age period 55 to 64 is the most significant figure. Excessive 
physical labor is perhaps a contributory cause of these high ratios. 

Other diseases of the heart.-The low ratios for heart diseases 
are a reflection of the robust health of those choosing this occupation. 
The standardized relative index is 82. The relative indexes are all 
low, ranging from 57 in the age period 15 to 24 to 98 in the age 
period 55 to 64. The relative indexes increase gradually with age. 

Nephritis (acute and cltronic).-The death rate for nephritis is 
probably lower than the average. The standardized relative index 
IS 96. In the age J?eriods when nephritis 'is an important cause of 
death, the relative mdexes are low, being 87 in the years 45 to 54, 
and 76 at 55 to 64 years. The small number of deaths at the younger 
ages makes the ratios at those periods unreliable. 

Accidental or undefined violence.-: It would appear from the pro­
portionate mortality accident ratios that the actual death rate does 
not deviate much fr()m the average.· _The standardized relative index 
is 96. From 15 to 34 and 45 to 54 the relative indexes are some­
what more than 100 .. Machinery .accidents and burns were few in 
number and exhibit. average percentages.. Occupational accidents 
account for 25 per· 9ent of all accidental deaths, · . 
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Carpenters • 

CARPENTERS su:fl'er from accident hazards of the building trades. 
Their industrial environment, on the other hand, does not seem to be 
productive of excessive death rates for any of the important diseases. 
In England and Wales (5) the death rate of carpenters is 16 per cent 
less than that of all occupied and retired males and the chief causes 
of death all share in the favorable death rate. The report. comments 
that carpenters and agricultural laborers are the only occupations:! 
groups wherein the mortality rate for each of the important causes 
of death is lower than the general average. In the present investi­
gation syphilis, accidents, and cancer show notably higher than 
average percentages, but in view of the probable low total death rate 
the indexes do not suggest excessive mortality from these causes. 

TA.BLII 11.-Num!Jer a,.l per cent of deaths from apeci(led 000868 among white 
male carpenters, by age periods, 1922 to 1924 

Ages 15 years Per cent or deaths during age period- Stand· and over ard· 

.Cause or death ~--.--11--.---.--.---.---~--1~ 
Num- Per 15 to 25 to 35 to 45 to 65 to 65and tive 

ber cent 24. 34 44 M 64 over index I 

---------
Number or deaths .........••••••••.••••..••. 3,499 127 188 382 5f!7 1,004 1, 211 -------
fia'?u~:!~e;':!iiinOiitB::::::::::::::::::::::: 14 0.4 2.4 1.1 0.6 1.0 0.1 ··r4· -------296 8.4 6.6 11.7 11.5 8.2 8.4 ----iii lnfiuenza ...............•...... _ ------... 62 1.8 2.4 3.2 a. I 2.0 1.4 1.2 

Pneumonia (all formsk--------------··--- Zl3 6.7 3.1 8.6 ... 6.1 7.0 6.2 84 
Other diseases or the res~atory system ...•• 62 1.6 1.6 1.6 .8 1.9 2.0 1.1 114 
Tuberculosis or the resp tory system .....•• 326 9.a 16.7 26.0 21.2 11.8 7.0 a. I 00 
Syphilis, tabes dorsalis, and general paralysls or Insane ___________________________________ 00 2.6 .8 u 6.6 4.1 2.0 1.0 133 
Cancer (all forms)---------------·----------- 412 11.8 a.9 1.6 a. I 12.3 17.9 11.6 129 
Rheumatism (acute and chronic) •..•.......• 11 .a .8 .6 .a .6 .I .a -----69 Diabetes ..... _ ..•............•..............• 33 .9 .8 .6 .8 .6 1.3 1.0 
Alcoholism. -----...•..•...... -----. ___ ------ .. .7 1.6 I. a 1.6 .7 ··r1· -------Ctrrhosls of the liver--··············----····· 49 L4 ------ ------ .8 1.9 1.6 -------Chronic occupational poisonings .......•..... 2 ,I ------ ------ ------ .2 ,I ------ -------Lead poisoning .. ------·----------------- 2 ,I 

---~r ··rr ··:ra· .2 ,I 
"i3~4" -----92 Cerebral hemorrhage, apoplexy. paraJyaiL ... 330 9.4 4.9 10.1 

Other diseases or the heart •••.••...••.•••••.• 601 17.2 2.4 4.8 10.2 16.8 16.9 23.7 88 
Arte.rlosclerosls . ............•... -------••...• 74 2.1 ··ra· 'Ts· .3 .3 1.< 4. 7 ---··ss ISiepilrltisJacute and chronic>--------------- ... 9.8 4.2 9.0 9.6 14.0 
Suicide ( rorzmJ··············-··---------- 43 1.2 1.6 1.6 2.1 I. 7 1.4 .6 ----i29 Accidental or un efl.ned violence ...••........ a22 9.2 38.6 21.8 15.4 a. a 6.,9 4.6 

Occupational accidents.-------·····----- 96 2.7 11.8 6.0 •. 7 2.6 I. 7 1.6 -------Traumatism by CalL ..•..........•.•••••• 78 2.2 7.9 5.9 a.7 2.0 1.6 1.3 -------Homicide (all Corms)---·····----·--------·- 16 .6 2.4 3.2 •• .2 .2 .2 -------All other causes .............................. 462 13.2 21.a 14.9 17.8 liS. 8 12.G 9.8 -----------Total.. ...........•..•••••••••••••••••.. 3,-coo 100.0 100.0 100.0 100.0 100.0 100.0 100.0 -------
Occupational deaths .. _.---------------~-----

= 13.1 = 
100 2.9 11.8 6.9 4. 7 2.0 11.6 N onoccupatlonal deaths •....•......•........ a,aoo 97.1 88.2 93.1 95.3 96.0 08.0 98.4 

1 See page 18 Cor explanation or standardized relatlve index. _ 

· Respimtory diseases.--Influenza and other diseases of the respira­
tory system are somewhat higher than the average, the standardized 
relative indexes being 111 and 114, respectively. Pneumonia, how­
ever, is less frequent than among all occupied males: The stand-

"Includes foremen and workmen tn tbe construction and mnlntennnce of wooden butld­
tngs, factories, and sbips: Carpenters, Joiners, stnlr bullders, house framers. and bouse 
8.11d roof ~;blnglerH. 'l'he average age at death Is Ci6.6 yeo.rtt. (See note, p. 19.) 
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ardized relative index is 84. The ratios are low except in the age 
period 25 to 34. It should be noted that in the ages 25 to 34 all 
types of respiratory diseases are frequent. · 

Tuberculosis of the respiratory system.-Tuberculosis is produc­
tive of relatively few deaths. The standardized relative index is 90. 
The percentages are about average or below average up to age period 
55 to 64, where the index is 113. The relative index is lowest for 
the age period 15 to 24, where it is 67. 

Syphilis, tabes dorsalis, general paralysis of the insane.-The 
ratios from this cause are :liigh at every age period. The stand-
ardized relative index is 133. · 

Cancer (all forms).-Carpenters have the highest relative inci-. 
dence of cancer among the 33 larger occupations for which stand­
ardized re1ative indexes were calculated. The standardized relative 
index is 129. Deaths from cancer are excessive after age 44 and in 
the first age period. In England and Wales the death rate for can­
cer (all forms) is only slightly below the average, but higher than 
average rates are recorded for cancer of the oesophagus. 

Accidental or undefined violence.-The accident hazard is greater 
among carpenters than among all occupied males. The standardized 
relative index is 129. A very high relative index, 156, is found in 
the first period. Higher than average percentages are found in each 
age period except 45 to 54, where the relative index is 97. Falls 
accounted for almost 25 per cent of all accidental deaths. 

Chauffeurs • 

EARLIER studies of occupational mortality do not show the death 
rate of chauffeurs. Recently, howevert Arthur Hunter (7) of the 
New York Life Insurance Co. reported on the mortality of public 
taxicab and auto truck operating chauffeurs insured under ordinary 
plans in his company for the years 1916 to 1926. The actual number 
of deaths among chauffeurs was found to be 145 per cent of the num­
ber which might have been expected according to the death rates on 
standard lives. In the English mortality study (5), however, drivers 
of motor vehicles and steam wagons had death rates 14 per cent be­
low the average. All the principal causes except syphilis showed 
average, or below average, death rates. Especially interesting is the 
fact that the death rate from accidents was 14 per cent below the 
average, whereas our study of American chauffeurs shows a stand­
ardized relative index for accidents of 146. There are more deaths 
from ac9idents in our study than from any other cause, except tuber­
culosis. Notably higher proportions of death are recorded in our 
study also for syphilis, cancer, and homicide. The extremely 
high percentages of deaths for homicides are an outstanding fea­
ture of the mortality of t):lls group and should be of great significance 
to the public authorities, as they indicate that despite our system of 
licensin~ and checking up on chauffeurs many undesirables have 
used this occupation as a cloak to cover their illegal activities. 

8 Includes truck, taxi, and private automoblle chauffeurs. The average age at death 
1.8 82.9 years. (See note. p. 19.) 
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TABLE 12.-Number and per cenl ot deaths from 4fJec!fled OOAlBes among tohite 
male chaulfeurs, by age periods, 1922 to 1924 

Cause or death 

Age 15 YMrS 
and Ot'et 

Percent of deaths during age period- Stand d-
ar -
!zed 1----:---1---,--,--,---,--~.--1 rela· 

Num- Per 
ber cent 

15 to' 25 to 35 to 45 to 55 to 65nnd tlve 
2t 34 44 M M ovor index I 

----------1--1--1--1--- -1-'----
NurD.ber0fdeaths ............................ 1.400 ------ 372 523 294 135 65 21 -------

Typhoid fever ......... ~--------------------- 10 0. 7 1.9 0.2 0.3 0. 7 ------------ .. ::. ..•. 
lnfl.uenza,pneum.onla....................... 116 8.3 6.5 9.0 9.5 8.1 9.1 4.8 -------

Infiuenza................................ 24 1. 7 1.9 1.5 2.4 1.5 ------------ 63 
: Pneumonia (all forms)................... 92 6. 6 4. 6 7.6 7.1 6. 6 9.1 4. 8 91 

Otherdi.seasesoftberespiratorysrstem_____ 18 1.3 1.1 1.0 2.4 1.6 ------------ 75 
Tnberculooisoftherespiratorysystem .. _____ 331 23.6 25.3 29.2 22.1 11.9 3.6 4.8 07 
Syphilis, tabes dorsalis, and general paraly-

c:~~~!nis)::::::::::::::::::::::::::: ~ ~~ :~ [~ !~ ttY 1~:~ ·i.:a· ~~~ 
Rhewnatism (acute and chronic)-----------· 5 .4. • 3 .4 ------ ·· 7 1.8 -----· -------
Diabetes_____________________________________ 12 .9 .3 1.0 . 7 1.5 3.0 ------ 122 
Alcoholism.................................. 15 1.1 .3 1. 3 2. 0 . 7 ------ ------ -------

g:~~~!~~~~:C~;iLJXiPfiiY;PBiBiYS!S~::: z': 1:: ---~a- :~ ··r4· i~ 'ii'7' --g~s- --·-·us 
Otherdlseaseso!theheart................... 133 9.5 7.3 7.3 10.5 17.0 18.2 19.0 102 
Arteriosclerosis______________________________ 5 .4 ...... ------ .7 ,7 1.8 4.8 -------
Nephritis (acute and chronic)................ 65 4. o 2. 7 3. 4 7.1 5. 9 7.3 19.0 73 
Swcide (all forms)........................... 28 2.0 2.2 1.9 1. 7 3. 7 ............ -------
4ccidental or undefined violence............. 304 21.7 32.3 19.9 19.0 11.9 12. 7 4. 8 146 

Occupational accidents.................. 148 10. 6 16.1 8. 4 10.2 5.9 10.9 ...... -------
OccupationalautomobUeaccidents.. 94 6.7 9.9 5.9 5.8 3.0 9.1 ........... .. 

Automobile accidents.................... 135 9. 6 14.8 8. 2 8. 5 4.4 9.1 4.8 -------
Homicide(allfonns)......................... 47 3.4 4.6 4.8 .7 1.5 1.8 -------------
All other causes _ _,___________________________ 191 13.6 14. o 14. 1 _cl::;:"-~6+::1:='-~8-1:-:7::-:-"-i:::ID::.o:-f== 

~ --1::::-:: :: 
TotaL ................................ 1,400 100.0 100.0 100.0 100.0 100.0 100.0 100.0 -------

Occupational deaths.________________________ 148 to. 6 16.1 8. 4 to. 2 5. 9 10.9 ·----- ....... 
Nonoeeupatlonaldeaths ..................... 1,252 89.4 83.9 91.6 89.8 94.1 89.1 100.0 -------

l Beo page 18 for explanation ot standnrdizod_rclative Index. 

Respiratory diseases.'-This occupation 8hows low ratios for the 
respiratory diseases. The standardized relative indexes for influenza, 
pneumonia, and other diseases of the respiratory system are 63, 91, 
and 75, respectively. The occupation teamstPrs and drivers, which 
is exposed to very similar conditions, exhibits much hi~her ratios. 
Chauffeurs are perhaps of a higher economic level and may also 
be a better selected group physically. They are also, on the whole, 
better protected from the elements. 
· ·Twberuulosis of the respirator1J 8J!Stem.-The proportionate mor­
tality for tuberculosis does not differ much from the average in the 
several age· periods. The standardized relative index is 97. Ex­
cluding the indefinite period 65 and over, where there was one 
death, the highest relative index is 108 in the age period 15 to 24. 
The actual death rate from this cause is probably not far. from 
the average. · 

OfNWer (all f07'1T1.8).-The standardized relative index for cancer 
is 112. Cancer ratws are high after age 24. Occupational in­
fluences which predispose to cancerous growths are not evident. In 
England and Wales ·chauffeurs had an average death rate from 
cancer. _ 

Alcolwlism.-Though the actual number of deaths from alcohol­
ism is· small, there appears to be a greater incidence ariioug chauf­
feurs than among all occupied males, a condition which was found 
also among teamsters and drivers, 



MORTALITY ACCORDING TO OCCUPATION 27 

Cerebral he111!0rrhage, apoplercy, [aralysis.-The standardized rel­
ative index is 95. The number o deaths is small, . and the ratios 
are therefore subject to large chance variations. 

Other disefl8es of the heart.-The standardized relative index is 
102. Heart disease exhibits high ratios in .the age periods between 
25 and 54. The highest relative index is 114, in the age period 35 
to 44. The differences from the average are not larife, but the 
indications are for a slightly higher incidence of heart 1mpairment 
among the8e men. 

Nephritis (acute and ckronic).-Low ratios for nephritis are the 
rule .. The standardized relative index is 73. 

Accidental or wndefined violence.-Accidei1ts caused more deaths 
than. any other cause except tuberculosis. The standardized rela­
tive index is 146. The proportionate mo'rtality is high in every 
age period. The hiifhest relative index appears in the age period 
55 to 64, where it IS 205. About one-half the accidental deaths 
were of occupational origin. The highest relative index for occu­
pational accidents, 57 4, appeared in the age period 551 to 64 years, 
but is based on a small number of deaths. The highest indexes for 
teamsters, however, were also found at the older ages. The older 
man is probably not as ca:pable as the younger of coping with the 
exigencies of these occupations. There were 135 automobile casual­
ties, of which 94 or 69.6 per cent were of occupational ori1,rin. 

Hom.icide (all f01'1n8).-There were 47 deaths from this cause, 
of which 42 occurred ill the first two age periods. The relative 
indexes were 256 and 200 in the age periods 15 to 24 anQ 25 to 34, 
respectively. None of the deaths was of occupational origin, and 
a review of the original records indicates that ill a majority of the 
cases the deceased chauffeur was to some extent culpable. 

' . 

Cigar Makers and Tobacco Workers •. 

THE COMPosiTioN of this group of workers has changed somewhat 
since our earlier study (1), The number of deaths has decreased 
from 693 to 508. Since this decrease has been mostly at the younger 
ages, the effect has been to raise the average age at death more than 
six years. The decrease in deaths is due to an actual reduction in the 
number of men employed in this industry as a result of greater mo.­
chine production, a decreased demand for cigars, and a replacement 
of male by female workers, especially at the younger ages. The total 
death rate of tobacco workers is probably not above that of all occu­
pied males insured in our industria] department. Cigar makers in the 
medico-actuarial investigation of 1913 (4) showed a ratio of actual 
to expected deaths of 108 per cent; and in England and Wales (5) 
tobacc() f!lctory operatives hn,d a death rate about 15 per cent 
higher than the average. All of the older studies of occupational 
mortality record very hiifh rates for tuberculosis. High ratios are 
also found for this cause In the present study. 

0 Includes foremen and workmen: Bmndcrs, bunch ·mnkers, cappers nnd nip wrapp,crs, 
cnsers, clnssers, cutters, dlppe1·s, driers and dry-house men, hangers and shakers-out, ump 
makers, pressers, prJzer bnnds, rollers, samplers, shapers, slzers, snurr makers, sorters, 
stenrn wrappers, steam-box hands, stcmmers, strippers, tiers, welgbers, unll wrupperlt. 
'l'be average ngc at death is fi5.0 y-ears. (See note, p. 10.) 
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TABLE 13.-Number <UI4 per cent of deatha from specified causes am<>ng white 
male cigar makers and tobacco workers, bl/ age periods, 19!2 to 1924 

Cause of death 

Ages 16 years Per cent or deaths during o. ........... .~od- Stand· and over _ ... Y"'' ard-

1---~~~~---~--~--~--~--~--l~d rcla-
Num- Per 15 to 26 to 35 to 46 to 55 to 65and tlve 

ber cent 24. 34 oH M 64 over index• 

---------1--1--------
Number of deaths ....•• --------------------- 50S .....• 29 18 liO 88 162 161 ------· 

~~~!~e;:umo·nta~:::::::::::::::::::::: J ~~ --~-~- --5~6- J:g ·-g~i- ~; ··s:7· ::::::: 
Influenza................................ 12 2. 4 ------ 5.6 4.0 3. 4 . 6 3.1 124 
Pneumonia (Dll forms)................... 32 6.3 •..•.. ----·· 18.0 5.7 6.6 5.6 78 

Other diseases or the respiratory system..... 8 1. 6 ...... ------ ------ 1.1 I. 2 a 1 43 
Tuberculosis of the respiratory system....... 63 10.4 ·41.4 66.6 l6.0 17.0 3. 7 L2, 135 
8~t.h~r~n!:~~-~;-~~·-~~-~~~-~~=- 1s s.o ______ ------ 4.o o.8 

17
1 •• 

9
• ,•,· •• ' ,'oa,

8 Cancer (all forms) ...• ----------------------- 63 12.4 ------ 6.6 ~0 8.0 
Rheumatism (acute and chronic)-----·--···· 1 . 2 ---··- ------ ------ ------ . 6 ------ -------
Diabetes ..........•• ------------------··-···- 9 1.8 .•.••. ------ ~0 1.1 1.2 2.5 94 
Alcoholism .... , .... -----------------··-····- 7 1.4 ..••.. ------ 4.0 2.3 1.9 -------------
Clrrhoslsofthedver......................... 7 1.4 -----------· 2.0 1.1 L9 L2 -------
Cerebral hemorrhage, apoplexy, paralysis.... 53 10.4 ------ ····-- 4.0 10. 2 13.6 12.4 134 
Otherdlseasesoftbeheart................... 76 16.0 6.9 -----· 8.0 13.6 16.7 19.3 80 
Arteriosclerosis.-----------------···········- 7 1. 4 ------ ------ 2. 0 ------ . 6 3. 1 -------
Nephritis (acute and chronic)................ 52 10.2 6. 9 ------ 8. 0 8. 0 11. 1 13.0 98 
Sulcide(allforms)___________________________ 15 3.0 3.4 ILl 4.0 2.3 3.1 1.9 -------
Accidental or undefined violence............. 36 7.1 13.8 11.1 10.0 5. 7 6. 8 5.6 73 

Occupational accidents.................. 2 .4 3.4 ------------------ .6 -------------
Homicide (all forms)......................... 1 .2 3.4: ------------------------------ ...•••. 
All other causes-----------------·-----·······~ ~ ro. 7 ~ 6. o 13. 6 11.7 9. 0 :::=:. 

Total·---------------------------·-··-~~ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 -------

Occupational deaths_________________________ 2 .4 3.4: ------------------ .6 .•.•.• -------
Nonoccupational deaths.~-------·---·--·-··· li06 99.6 00.6 100.0 100.0 100.0 99.4 100.0 ·------

1 See page 18 for explanation or standardized relative index. 

Respiratory diseases.--The standardized relative indexes for pneu­
monia and for other diseases of the respiratory system are low

1 
being 

78 and 43, respectively. The standardized relative index tor in­
fluenza, on the other hand, is high, bein!l" 124. The number of 
deaths, however, from influenza and .other d1seases of the respiratory 
system are too few to give reliable results. 

Tuber01Jlosis of the respirUJt01"1j system.-The standardized relative 
index .for tuberculosis is 135. The proportionate mortality ratios 
are very high up to age 34 and also in the age period 45 to 54. 
The highest relativ~ index (189) is in the age period 25 to 34 years. 
In England and Wales in 1921-1923, the death rate was twice that 
of all occupied and retired males. Other investigations, including 
the medico-actuarial investigation and our earlier .study, confirm these 
findings. There has evidently been an improvement in the tubercu­
losis rate since 1911-1913, but most of it has taken effect at the older 
ages. In the age period 15 to 24 years the pro:portion of deaths from 
tuberculosis to all deaths was 48.5 per cent m 1911-1913 and 41.4 
per cent in the period 1922--1924. In the next period the propor­
tions were 44.9 per cent and 55.6 per cent, respectively. The num­
ber of deaths at these ages is small, however. Causes for the hiah 
incidence of tuberculosis in this industry are controversial. The 
most recent investigators tend to minimize the direct occupational 
influence of tobacco dust. Dr. H. R. M. Landis (8) reports that 
in his examination of cigar workers, none of them, even after many 
years of exposure, showed lung_ changes different in any way from 
those found in city dwellers. The tendency for men of poor phy-



MORTALITY ACCORDING TO OCCUPATION 29 

sique to ente~ th_is cccupation may account in part for their high 
rates from this disease. · , . 

Cancer (all forms).-The standardized relative index ;for cancer 
is 118. At the age period 55 to 64, when the number of deaths is 
large, the index is 136. In England and Wales the death rate. was 
24 per cent above the average. . 

0 erebral ke1TW'T'7"hage, apopleey, paralysis.-The , standardized 
relative index is 134. The relative index in every age period where 
death~ have been recorded, except f~r the inde~niU: perio!'J. 65 a~d 
over,. Is much above normal. The highest relative mdex·ls 173, m 
the age period 45 to 54 years . ..]:n England and Wales, in striking 
contrast to our figures, the death rate from this cause among tobacco 
workers is only a little more than half that of all occupied and 
retired males. 

Otker diseases of the heart.-Heart disease is a less frequent cause 
of death than among all occupied males. The standardized relative 
index is 80. In every age period the proportionate mortality ratio 
is much less than the norp1al. In England and Wales again the 
picture is different; tobacco factory operatives experienced a mor­
tality rate from valvular diseases of the heart 48 per cent higher, 
while other heart diseases were 4 per cent higher than the average 
for all occupied and retired males. · 

Nepltritis (acute omd chronic).-The standardized relative index 
for nephritis is 98. In the age periods 55 to 64 and 65 and over, 
where a large number of deaths is recorded, the relative indexes are 
101 .and 98, r~pectively. The relative indexes in other age 12eriod~ 
are mr,onclusive because of the small number cf deaths on whiCh the 
ratios are based. 

Suicide (all fm-ms) .-Very high suicide ratios are shown at every 
age. The highest relative mdex (396) appears in the age period 
25 to 34. That this condition is not casual is corroborated by the 
similarly high proportionate mortality ratios from this cause in 
1911-1913. English tobacco workers, however, show a lower than 
average death rate .from suicide. . · 

Accidental or wndefined violence.-There is virtually no industrial 
accident hazard among tobacco workers. The standardized relative 
index for all types of accidents is 73. The ratios are very low up to 
age 54, after which they are above the average. · 

Clerks, Bookkeepers, and Office Assistants 1 

CLERKs ARE on the whole a selected class. Their occupation is sed­
entary and exposes them to no apparent serious health or accident 
hazard. The only recent American study giving death rates for a 
group of clerical workers is the intercompany group insurance mor- · 
tality experience for the years 1922 to 1926 (9), where clerical work­
ers show a ratio of actual to expected deaths of 76.1 per cent, 
while that for all industries is 90.2 per cent. In England and Wales 
( 5) the death rate of clerks is about the same as the average for all 
occupied and retired males. The death rate of clerks insured in our 

T Includes bookkeepera, clerks, stenographers, typewriters. omce boys, proof readenr, 
copy bohll'rs, post-ofHce clerks, shipping clerks, and sto(!k clerks. The average age at 
death is 40 years. (See note, p. 19.) 

68357'--1!()----3 



30 CAUSES OF DEATH, BY OCCUPATION 

industrial department is very probably le5s than the average for white 
male industrial policyholders. · 

In the present study clerks have greater than average percentages 
of deaths from tuberculosis, diabetes, cerebral hemorrhage, and heart 
disease. The fatal accident rate, on the other hand, is very low, the 
standardized relative index being ouly 50. These findings are in 
agreement with those of our analysis of mortality by occupation in 
1911 to 1913 (1) .. In England and ';Vales. cl~~ks s?owed hi~her than 
average death rates from tuberculosis, syphilis; diabetes, diseases of 
the digestive system, cirrhosis of the liver, and suicide. · 

. . . ' • i ' • • ' 

Tw 14.~N;,.,.be; and per cent .of. dedths frrnn. /tl)ecifled causes among white 
mak clerks, bookkeepers, and. Office assistants, ·by age periods, ,19!2 to 
1924 . . . . ·' . 

··: _ Ages 16 rears Per cent Or deaths duriog age period- Btando-
aod over ard-

, ,· N~-.l.p. ~ . 16 to. 25 to 35 to 4~ to 55 to 66and r. -~ 
, ber . cent 2( 34 ~ M 64 over index 1 

, ' .. , . : . . ---1----

diwse Or death 

Nambero"fdeatbs.~---,h-···:-·'-~-~-·--i---:-- 6,140 .; ••••• 1,313 990 749 841 766 481 •.• .:. ••• 

54 L·t -2.6 1. 6 0. 6 •••••••••••••••••• ------
' 603 9.8 IO.t 9.5 12.0 9.6 8.2 7.9 ••••••• 

104 2.0 2.1 2.3 2.8 1.7 1.6 1.2 00 
300 7.8 8.3 7.2 9.2 8.0 6.7 6.7 97 
61'. 1.2 1.3 1.3 .8 1.2 1.7 .4 00 

1,166 22.7 31.8 38.4· 24.6 15.1 6.3 1.7 123 

Typhoid fever-------------------····---··---
InflueMa. pneumonia.----···--···----··----

Influenza.---~--.------.--.:..·.:...- ~--~-•---Pneumonia (all forms) __________________ _ 
Other diseases ot the respiratory system ••• :. 
Tuberculosis of the respiratory system _____ _ 
Syphilis, tabes dorsalis, and general paralysis 

of insane .•••• :... __ ;. ......................... .:.;. ·uo 2.1 · .2 2.1 '4.7 4.2 .9 LV Q3 
Cancer(allforms) ............... · •••••• ~------ 319 6.2 , .9- 2.2 5.2 8.9 13.6 13.9 102 
Rheu.m.atism(acuteBndchronic) •• .: •• ~ •••• .:.~. ' 1 32 · .6 1.3' ' .-o ··.4 ·.4 ·.1 .4 -------
Diabetes.................................... 77 L6 L7 1.6 .8 1.3 2.7- .4 121 
Alcoholism ••••• .:............................. 23 , • 4 ------ • 7 • 9 . , 8 .1 • 2 -------
Cirrboslsoftheliver •••• .; ••••.••• ..: •••• ~-~---- . 46 ~9 · ,4 -.6 .4 2.3 1.2 1.0 -------
Cerebral hemorrhage, apoplexy, paralysis ••. ~ 231 4. 5 . 4 L 0 2. 8 5. 4 12. 1 11.0 108 
Other diseases ofthe heart •••••• :.. •••••• :...... 749 14.6 10.1 9. 4 11.7 18.1 20.4 26.6 116 
Arterlosclerosls ••••••••••••• ,. .............. ~·- . Zl ._ .. 5. --·--- ••••••.. 1 .6 1.4 2.0 -------
Nephritis(acuteandchronlc) __________ .; ____ '391 7.6 3.1 5.6 6.9 10.0 10.4 16.4 102 
.Sulcide(allforms) ••••••••.•••.•••••• ~ .......... 191 . 1.8 1.6 Lli: 3.1 1.8 1.0 L9 -------
AccldentalorundeflnedvioJenoe............ 369. 7.2 14.0 7.6 4.1· 5.0 3.3 2.6 00 

Occupational accidents.·.~--~-:..-~~~---~~~ · 36 · • 7 'L4 · .5 . 3 . 5 • 6 .4 -------
Homicide (all forms)........................ 38 • 7 LO Ll 1. 5 .4 •••••• ·----- -----·· 
All other causes............................. 854 J6. 6 19.2 J5. 4 '19. 4 lli. 1 Ui. 9 11.6 -------

T~taL..~---~----.~:~---~--------~--~--- ~. uc:r 1oo.o 1oo.o 1oo.o 1oo.o 1oo.o 1oo.o 1oo.o ~:':= 
Occupational deaths •••.••••••••••••••••••• :. 38 ~ 7 1. 4 . 5 . 4 . 5 . 7 .4 ••••••• 
Nonoocupetional deaths •••• · •••••••..••••• : •• 5, 102 99.3 98.6 99.5 00.6 99.5 99.3 99.6 ••••••• 

I Bee page 18 tor explanatl~n or standardized ~elative index. 

ReapiratO'I'y disea8es.-R~pi~atory diseases are on the whole less 
frequent causes of death than among all occupied males. The stand­
ardized relative indexes forjnfiuenza; pneumonia, and other diseases 

·of the respiratory system are 99, 97, and 90, respectively: English 
clerks have lower than avera~e death rates for respiratory diseases; 
however, the death rate for mfiuenza is average. 

TubercUlosis of the respirat&NJ BJJBtems.-The standardized rela­
tive index for tuberculosis is 123.. The relative indexes decrease pro­
gressively from 135 in the age period 15 to 24 years to 102 in the age 
period 55 to 64 years. The high indexes are confirmed by our earlier 
study, where the relative indexes ran from 137 in the period 15 to 24 
to 102 in the period 55 to 64, and by the experience · of England 
and Wales where the death rate from tuberculosis among clerks is 
24 per cent above the average. The sedentary nature of this occupa-
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tion, poor posture, . and faulty- ventilation are possibly imP.ortant 
causative factors of high rates for tuberculosis. Also contr1butory 
is the fact that men of weak constitution are attracted to this.occupa­
tion. The percentage of deaths for all ages 15 years and over has 
declined from 35 per cent in 1911-1913 to 22.7 per cen.t in'1922-
1924. Clerks have therefore shared proportionately in the general 
decline of the death rate from tuberculosis. · 

Cancer (allforms).-The standardized relO:tive indeil: for cancer 
is 102. The percentage of deaths for all ages 15 years and over has in­
creased from 3.1 per cent in 1911.C.1913 to 6.2 per cent in 1922-1924. 
The death rate has therefore very probably shown a considerable 
increase since the previous study. -How<Jver, the increase is due in 
part at least to an increase of three and· a half years in the average 
age of the group at de~tth. · ' , · 
· Rhewmatism (acute amd ch.ronic).-'--The ratios for rheumatism are 
high up to age 54 years. Although the number of deaths is small, 
the uniformly high ratios point to a high incidence of this disease 
among clerks. Men afllicted with rheumatism necessarily have to 
choose sedentary employment, sfuce they are unable to do work 
requiring physical_ exertion. The high ratios may be due to this 
element of selection. · ' · ' 

Diabetes.-The standardized relative index for diabetes is 121. 
High ratios for diabetes are noted also among most ofc,the seden­
tary occupations, notably among merchants and storekeepers and 
tailors and other clothing workers. • In ; England · and Wales, the 
death rate from diabetes among clerks is 18 per- cent above the 
average. .· 

Cerebral hemorrhCl,(!e, apoplewy, paralysis.-The standardized rela­
tive index is 108. Only in the age period 55 to 64, where the relative 
index is 117, is the ratio much above the average. In England and 
Wales clerks have an average death rate from this cause. -

Other diseases of the heart.-The standardized relative index is· 
116. The relative mdexes decrease pro!P"essively from 133 in the age 
:period 15 to 24 to 104 in the age perwd 55 to 64. High relative 
mdexes were found in our earlier study for the ages 15 to 44 years. 
There seems to be no direct occupational influence affecting this cause 
of death, although selection of work because of impairment is again 
suggested. The high ratios from ·rheumatism in this occupation 
coupled with the ·Jugh ratios for heart disease suggest a greater 
incidence of rheumatic heart disease especially at the younger ages. 
In En(l"land and Wales, however, the death rates from valvular and 
other aiseases of the heart are about average. 

Nephritis (acute ~ ckronic).-The standardized relative index 
for nephritis is 102. Up to a ooe 34, however, the ratios are con­
siderably above the average. T£:e death rate from chronic nephritis 
among ;English clerks is 6 per cent higher than among all occupied. 
and retlred males. • · . 

Accidental or wndefined violence.-The most favorable aspect of 
ihe mortality of clerks is _the extremely low accident rate. The 
standardized relative index is 50. · This is one of the lowest ratios 
recorded in our analysis. The relative indexes are similarly low in 
every age period. Occupational accidents account for 10 per cent 
of all accidental deaths. The percentage of deaths for all ages_.15 
years and over has remained, since 1911-1913, at a figure of 7.2. 
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Coal Miners (Underground)• 
THE DEATH rate among coal miners in the .United States is un­

doubtedly very high. In the medico-nctuilrial investigation of 
1913 (4) the ratio of actual to expected deaths among working 
anthracite coal miners was 191 per cent and among bituminous miners 
132 per cent. In the intercompany group mortality investi~ation 
1922-1926 {9}, the ratio was 146.2 per cent for underground bitumi­
nous mining and 122.9 per cent for anthracite mining. Coal mine 
accidents alone, judging from the comprehensive reports of the 
United States Bureau of Mines (10), are responsible for about 5 
deaths annually per 1,000 underground workers who work 300 days 
a year. Such a fatal accident rate is clearly indicative of a very 
high total death rate. In the experience of .the Metropolitan Life 
Insurance Co., 22 per cent of all deaths among coal miners is due to 
accidental violence. The outstanding features of the mortality of 
coal miners as revealed in this study are the very high ratios for 
respiratory diseases and accidents, the low ratios for tuberculosis, 
and the large proportion of deaths clearly occupational in origin. 
More than one-fifth (21.5 per cent) of the deaths are assigned 
specifically to occupational causes. Occupational accidents account 
for 15.8 per cent of all deaths, while occupational diseases are re-
sponsible for an additional 5.7 per cent. · 
TABLE 111.-Numbe~ and per cent ot deaths troo• spoolfled causes among white 

male coal miners (underground), bl/ age periods, 192$ to 1924 

Ages 15 years Per cent of deaths during age period- Stand-
. and over ard· 

• l2ed 
· rela-Cause or death 

Num- Per 16 to 26 to 35 to 46 to 65 to 65and tJve 
ber cent 24 34 4f M M over lndei• 

----------1----1----1-- --1--
"Numbei or deaths ___________________________ ~ ------ 191 193 m 436 li03 339 -------

Typhoid fever .. ----------------------------- 17 0.9 2.6 1.6 1.3 0. 7 0.4 ------~ 
ln.Ouenza, pneumonia ....•••••••.•• u-···--- 317 16. 2 13.1 9. 3 10.1 17.5 17. 1 16. 2 

lnHuenza................................ 78 3. 9 3. 7 3. 1 4. 3 3. 2 4. 4 4.1 
Pneumonia (all forms>------------------- 241 12.3 9.4. 8. 2 14.. 7 14.3 12.7 12.1 

Otherdiseasesoftheresplratorysystem..... 83 4.2 1.0 2.3 li.7 4.2 8.8 
Tuberculosisoftheresplratorysystem....... 139 7.1 ··.r7· l3.li 10.4 8.4 4.8 4.7 
Syphilis, tabes: dorsalis, and general paralysis 

or insane ... ----------------------------- .. 
Canoor (all forms) ••••••••••••••••••••••••••• 
Rheumatism (acute and chronic) ...•......•. 
Diabetes ................................... . 
Alcoholism •......................••...•.•••. 
Cirrhosis or the liver--------·.·-------------­
Chronic oocupatlonal polsonlngs ..........••. 
Cerebral bemorrhBJte, apoplexy, parBlysis •••• 
Other diseases or the heart •........•...•...•. 
Arteriosclerosis .•..................•..••..•.. 
Nephritis \acute and chronic) .....•.•....... 
Suicide (al forms) .......................... . 
Accidental or undefined violence ........... . 

Occu pattonal o.ccidents _ ....•••......... 
Traumatism in mlnea .................. . 

'Homicide (all forms) __ --------····----------
All other causes ...............•••.........•. 

Total .. -.-----------·-···--·------····· 

Occupational deaths ............. : ........... 
N onoocupatlonal deatbJ •••••• ----........... 

26 1. 3 ------ ------ 3. 3 2. 1 1. 0 . 6 63 
107 6.6 .6 .6 2.7 6.7 9.7 6.8 66 

6 .3 ------ .6 .7 .2 ------ .3 -------
12 .6 ------ .6 1.3 .6 1.0 ------ li1 
6 . 3 ------ ------ . 7 . 7 . 2 ------ -------

:10 1.0 ...... .6 .7 1.1 1.0 2.1 ....... 
1 .1 ------ ------ ------ ------ . 2 ------ -------

100 4.1 ------ 1.0 2.3 3.9 6.8 11.8 66 
268 13.7 2.6 7.3 7.7 18.9 16.6 18.0 92 

~~~ ~:~ ---~6---a:r 4:; ··rr ~:1 ~t: -----68 
26 1. 3 3.1 2. 1 2. 0 1. 4 . 8 ------ -------

432 22.0 64.6 44.6 31.4 17.2 11.1 4.4 228 
310 16.8 40.8 32. 6 22. 7 13.8 6. 6 2. 4 ··-----
306 16.6 40.3 32.6 22.1 13.6 6.6 2.4 -------

14 . 7 . 6 3. 6 1. 3 . 2 . 2 ------ -------
234 11.9 17.8 9.8 7. 7 12.6 12.6 11.8 

1,900 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

421 21.6 41.9 34.2 .... 22, I 14.7 7, 7 
1,639 78.6 68.1 ... 8 73,6 77,9 86.3 02.3 

4 See po.ge 18 for explanation of standardized relative Index. 

•Includes foremen nod workmen In coni mines: Line drivers, pit miners (tn cool mines 
only), cogers, crib men, drillers, laborers to cool mines, trimmers, sbnft tenders, and 
tlmbermen in conl mines. Tbe average age nt dentb Js 49.1 years, (Sec note, p, 19.) 
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Typhoid fever.-The number of deaths from typhoid fever is 
smal!. Nevertheless, the high ratios indicate that the death rate 
from typhoid fever among coal miners is considerably higher than 
that among all occupied males. The relative indexes are high in 
every age period after age 24. Sanitation in coal mines and in coal 
mining communities is often deficient and could be greatly improved. 

Respirator?/ diseases.-Very high ratios are found for all the 
respiratory diseases among coal miners and point definitely to the 
health hazards of this occupation. Earlier studies by Frederick L. 
Hoffman (11) and our own data for the years 1911 to 1913, as well 
as the recent report of the Registrar General of England and Wales, 
confirm these findings. In the fresent study, the respiratory dis­
eases account for 20.4 per cent o all the deaths among coal miners. 

The standardized relative index for influenza is 188. A high 
relative index is found in every age period, the highest being 244 
at the ages 55 to 64 years. The proportionate mortality for in­
fluenza alone has increased from 1.5 per cent for all ~es 15 years 
and over in 1911-1913 to 3.9 per cent in 1922-1924. These figures 
undoubtedly represent an increase in the actual death rate from this 
cause. It IS worthy of mention here that in a study of influenza­
pneumonia mortality during the epidemic in the last quarter of 1918< 
the death rate from this cause among bituminous coal miners insm·ed 
under our group policies was found to be more than twice that of all 
insured white male industrial policyholders ages 15 years and older. 

Pneumonia is the third highest cause of death among coal miners, 
being exceeded only by accidents and heart disease. The stand­
ardized relative index is 150. Other diseases of the respiratory 
system also show high ratios, the standardized relative index being 
238. This very high index is due to the large number of deaths 
from miners' asthma which disease was given either as the primary 
cause or as a contributory cause of death in virtually all of the 
111 deaths from occupational diseases occurring among these miners. 

Taking into consideration the very high total death rate in this 
occupation, it is quite evident from the ratios given above that the 
death rates for respiratory diseases among coal miners are excessive. 

TuberO'Ulosis of th<J respiratory trystern.-That coal miners have 
a very low death rate from tuberculosis has been confirmed by al­
most every mortality investigation. In this study, coal miners had 
relatively fewer deaths from tuberculosis than any of the 72 occu­
pations analyzed. The standardized relative index is 48. The ra­
tios are low in every age period up to age 64. While. the heavy 
mortality from accidents makes the/roportion of deaths from other 
causes lowhit should not be inferre that this is the whole explana­
tion for t e low ratio for tuberculosis. If we relate the deaths 
from tuberculosis to deaths from all causes, excluding accidents for 
both all occupied males and coal miners, the ratios remain lower for 
miners in every age period. The precise factors causing the re­
markably low incidence of tuberculosis among coal miners are still 
obscure. Collis (12) notes that coal mining does not bring workers 
tol!ether as closely as do manufacturinll' industries and suggests that 
this condition may be a contributory mfluence to the low mortality 
from tuberculosis in the industry. 
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Coal miners have not shared proportionately in the general de- . 
cline of the tuberculosis death rate. In fact, the percentage of deaths 
has actually increased from 5.8 per cent for ages 15 years and over in 
1911-1913 to 1.1 per cent in 1922-19~. ')V e may therefore. assume t~at 
there has been no appreciable decline m the tuberculosis mortali~y 
rate. It must be kept in mind, however, that coal miners have had m 
the past very low death rates from tuberculosis and it is not to be ~x­
pected that this rate would decline as fast as in the case of all occupied 
males, where there was considerably more room for improvement. 

Oo;rwer (all ftmn8).-The standardized relative index for cancer is 
66. The ratios are similarly very low at every age. Because of the 
very high death rate from all causes combined, these low ratios for 
cancer can not be interpreted as representing lower than average 
death rates. In England and Wales, the death rate from. cancer 
among coal miners is 13 per cent less than that of all occupied and 
retired males. · · 

Cerebral he11UYrTharte apoplerny, paralysis.-The standardized rela­
tive index is 65; and the ratios are low in every a~e period. The 
actual death rate, however, is probabl;r not very different from that 
of all occupied males because of the high total death rate. In Eng­
land and Wales the death rate from cerebral hemorrhage among 
coal miners is 9 per cent greater than the average. The proportion­
ate mortality has decreased from 6 per cent for all ages in 1911-
1913 to 5.1 per cent in 1922-1924. . . . 

Other dise<UJes of the heart.-The standardized relative index for 
other diseases of the heart is 92. This index probably represents a 
death rate which is considerably higher than the average. The 
greater incidence is possibly a result of strenuous labor. It may 
also be associated with the high frequency of miners' asthma as well 
as the acute respiratory diseases. There has been a ·large. increase 
in the proportionate mortality from this cause. The proportion 
rose from 9.6 per cent in 1911-1913 to 13.7 per cent in 1922-1924. 

Nephritis (aoute and chronic).-The standardized relative index 
for nephritis is 68. The ratios are low in every period; but on 
the whole are not low enough to suggest a low death rate trom this 
cause. In En~land and Wales the death rate from chronic nephritis 
am~mg coal mmers is 24 per cent less than among all occupied and 
retrred males. · · · · 

Accidental or wn.defoned · violi11We.-Accidental violence accounts 
for more deaths among coal miners than any other cause. Twenty­
two per .cent o.f all deaths are. due to accidents. The standardized 
relative mdex IS 228. The ratios are much higher than the average 
in ~very age period. The highest relative index is 275 in the age 
penod 25 to 34 years. ·Out of a total of 432 fatal accidents 306 
are due to coal mine accidents.. Coal mine accidents alon~ ac- · 
counted for 15.6 per cent of the deaths from all causes. The total 
number of occupational accidents is 310. The proportionate mor­
tality from all accidental causes shows a slight increase over that 
in 1911-1913, the percentage risi':'g from 20.4 per cent to 22 per cent. 
• Ot~ causea.-~h.e standard1zed: .relative. indexes for syphilis 
and diabetes arf! 53 and 51, respectively, suggestin~ a low death 
rate for these diSeases. The ratios for suicide, homicide and cir­
rhosis of the liver, although for the most part below av~raooe are 

" ' 
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suggestive of high· death rates. 'The number of deaths in each case 
is quite small. · · . · · 

Compositors, Printers, and Pressmen.• 

A NUMBER of studies has shown that the death rate for the print­
ing trades as a whole differs but little from the average. A high 
rate for tuberculosis, however, is found in all mortality studies of 
this occupation. In England arid Wales (~) hand compositors had 
an average death rate and machine compositors a death rate 13 per 
cent below that for all occupied and retired males. The death rates 
from tuberculosis .in these occupations were, resl?ectively, 29 and 
32 per cent above the average. Printing machme minders and 
assistants had an average death rate with a mortality from tuber­
culosis 25 per cent greater than among all occupied and retired males. 
The medico-actuarial investigation (4) reported in 1913 that the ratio 
of ·actual to expected deaths among journeymen compositors was 
102 per cent and that among journeymen pressmen the ratio was 
117 per cent; In both classes, deaths from tuberculosis were about 
50 per cent . above the normal, the excess being greater at the 
younger ages of entry than at the older ages. The standardized 
relative index for tuberculosis in' the present study was 131. 
Nephritis also showed a high standardized relative inclr;x (116). 
On the other hand, the standardized relative index for·1lccidents 
( 67) was one of the lowest recorded. · · · 

TABLE 16.-Number am! per cent of deaths (rom specified causes among wl!ite 
male compositors, printers, and pressmen, by age periodB, 1922 to 1924 

Ages15years ths . Stand-and over Per cent of dea during age })eriod- ard· 
Cause of death - · tzed 

Num- Per !5 to 1 25 to 35 to 45 to 65 to j6.:;~d ~~=:; 
-~~~~~~~~~-~·~~-1-~~,_oou~•,--~--~~~--f-M~-~M~-~··-~-I!m~d~~~· 
Number of deaths------.. ·------·--•n•-~--- 937 :.:::.:.:I 141, 166 144 200 178 105 :.:.:.:.= 
Typhoid rever............................... 3 0. a 0. 7 L 2 ------ -----· ------ ------ -------Iriffuenza, pneumonia_______________________ 85 9.1 ·6.0 9.0 16.0 7.4 7.9 10.6 -------

Intluenzn ...........•...•....•. .-.. ~---~-- 15 1. 6 1.4 . 6 4. 2 1. 5 . 6 1. 9 77 
Pneumonia (all forms) _____________ ~----- 70 7. 5 3. 5 8. 4 11.8 fi. 9 7. 3 8. 6 92 

Otherdlsessesoftherespiratorysystem .•... · 12 1.3 3.5 r.2 · .7 1.5 ------ 1.0 79 
Tuberculosis of the respiratory system....... 201 21.5 34.0 39,8 2L 5 17. 2 9. 0 "- 8 131 
Syphilis, tabes dorsalis, and general paralysl3 

oflnsane.................................... 28 3.0 ------ 2.4 3.5 6.9 2.8 ------ 132 
Cancer (nil forms)___________________________ 67 7. 2 . 7 2. 4 3. 5 10.8 12.9 11.4 101 
Rheumatism (acute and chronic) •..•.•. ~---- 4 . 4 . 7 . 6 1.4 ------ ------ ------ -------
Diabetes.................................... 12 1.3 ------ 1.2 1.4 1.0 2.8 1.0 106 
Alcoholism ...........•••. ~-----········----- 6 .6 -·---- .6 1.4. 1.0 .6 ...... -------
Cirrhosis of the liver......................... 8 . 9 •••••• ....... ••.••• L 5 2. 2 1. 0 ------· 
Chronic occupational poisonings............. 1 . 1 ...... -----· ------ . 6 ------ ------ .. -----
Cere~1 ~:O':!~!go··apoptexY;-paroiYSfi:: sl a:~ ---~:;~ ··2.4- ··2.·s· 5:~ 'iO~i' 'if2' -----w 
Othcr'dlseascsoftbolaeart ......• '- .. -·----~~~ 122 13.0 9.0 8.4 - 7.6 12.8 22.5 16.2 104 
Arteriosclerosis ...........•. _, __________ ~---. 11 

9
1 •• 

3
2 •••• 

3 
•• -~- 26 _-

9
7 1.0 1.7 3.8 ...... . 

Nephritis (acute and chronic) .. ------------- · 87 ... ... ... 13.8 12. 4 16.2 1111 
Suicide (all forms) ............. ~--·----------- 24 2. 6 1.4 1. 8 . 2.1 3. 4 2. 2 "- 8 -----·-
Accidentalorundeftnodviolence............ 79 8.4 22.0 6.6 9.7 3.4 4.5 7.11 tr1 

Occupational nccldents.................. 6 .5 2.1 ------ .·...... .5 ...... LO -------
Traumatism by machines............... 6 . 6 a 5 ...... ........ .li .................. . 

Homicide (all forms) .. ----------.----------- 1 . 1 . 7 •...•••••••••••••. ------ ------ --·----
All othor causes .... -------------------------~ 14.1 ...!!!_ 17.6 ~~ ___!!_....!!. ===-: 

TotaL ......... ·---------------------·-- 937 100.0 100.0 100.0 100.0 100.0 100.0 100.0 ::::.::.: 
Occupattonaldeatbs......................... 6 .6 2.1 ·----------· 1.0 ------ LO ........ 

. Nonoocupational deaths...................... 931 99.4 97.9 uno 100.0 99.0 100.0 99.0 -------

d See page 18 for explanation of standardized relative Index. 
11 lnclud~s foremen and workmen: Hand compositors and typesetters, type printers. 

fypogrnpl.J.ers..t plate prlntt•rs, job prlnters1 pressmen, prl.'s& teeders, linotype and monotypo 
operators. ·J:he averuge age at death Js ~4.2 years. (See note, p. 19.) 
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Re:;piratory diseases.-The standardized relative indexes for in­
fluenza, pneumonia, and other diseases of the respiratory system 1!-re 
uniformly low, being, respectively, 77, 92, and 79. Low relative 
indexes were found for pneumonia at every age in our earlier study. 
In the English investigation, printers show average or lower than 
average death rates for the respiratory diseases. 

TUberculosis of the respi1·atory system.-The uniformly high ratios 
for tuberculosis are in marked contrast to the· low ratios for non­
tuberculous respiratory· diseases. The standardized relative index 
is 131, the relative indexes in the several age periods varying between 
103 in the age period 35 to 44 and 145 in the age period 55 to 64. An 
even higher index ( 185) is recorded in the indefinite period 65 and 
over. Similarly in our earlier study high indexes were found in every 
age period up to 64 years. In fact, a high mortality from tuberculosis 
among printers has been found in virtually every occupational 
mortality investigation, American and foreign. The causes of this 
unfavorable situation are not definitely known. Several observers 
have associated the prevalence of tuberculosis. among printers with 
lead poisoning and lead absorpti?n· It i~ difficult, however, to ~econ­
cile the theory that lead absorpt10n predisposes to the contract10n of 
tuberculosis with the fact that painters, among whom lead poison­
ing is undoubtedly a far greater hazard tlian among printers, 
have a much lower percentage of deaths from tuberculosis. In fact, 
the tuberculosis mortality for painters, as recorded in our analysis 
as well as in the report of the Registrar General of England and 
Wales, does not differ appreciably from the average. Chronic lead 
poisoning may, like any other chronic debilitating disease, weaken 
resistance to infection; but the evidence presented does not show this 
consistently among workers exposed to lead. 

More recent investigators, among them S. Kjaer (13) seem to 
ascribe ~eater importance to the general insamtary conditions of 
&orne prmting plants in which workers are exposed to dust, carbon 
monoxide, and poor ventilation. Disregard of personal cleanliness 
nnd irregular habits among the workmen are also considered con­
tributory factors. Much improvement has taken place in the mor­
tality from tuberculosis among printers since our earlier study. The 
percentage of deaths at all ages 15 years and over has declined from 
34.1 in 1911-1913 to 21.5 in 1922-1924. Correspondingly lower per­
centages are recorded at every age period up to 65 and over. 
. 0 ancer (all f01'1n8 )_.-The standardized l:'elative ind~x for cancer 
1s 101. No extraordinary features regardmg cancer mcidence are 
found among printers. . 

Lead poisoning.:-Fatal lead J?Oisoning is apparently of rare oc­
currence among prmters, compositors and pressmen. Only one death 
is recorded from this disease out of a total of 937 deaths in the 
present investigation, while in the earlier study 4 such deaths were 
recorded out ?f a ~otal of 1,056. Undoubtedly this does not repre­
&ent the tr~e s1tuat10n, as some cases of lead p01soning were probably 
not recogruzed by the attending physicians and were recorded in th1s 
analysis under some other title. Nevertheless the actual number 
of deaths is probably small. It should not be' inferred from these 
figures1 h_owever, that lead poisoning is an unimportant hazard in 
the prmtmg trades and that it has little influence on the mortality 
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of men engaged in them. There is much trustworthy evidence that 
many of these men have absorbed lead to a harmful degree. Dr. 
Loms I. Harris (13), for example, reports that out of a total of 900 
members of the New York Typographical Union No. 6, who were 
examined, about one-fifth were in some degree affected by lead poi­
sonin~. The indirect effects of lead absorption are reflected in the 
high mdexes for nephritis and arteriosclerosis found in the present 
study. 

Cerebral hemorrhage, apoplea:y, paralysis.-The standardized rela­
tive index is 98. The proportionate mortality is high at the young 
ages when this cause of death is relatively unimportant. .A.t the old 
ages, however, the percentages are below the average. 

Other diseases of tlie heart.-The standardized relative index is 
104. Heart disease causes more than the average proportion of deaths, 
except in the ages 35 to 54 years, when the relative indexes are low. 
The hi~hest relative index is 130, in the age period 15 to 24 years; 
a high mdex (120) is also found in the period 25 to 34. In our earlier 
study, printers showed high relative indexes at every age period. 

Arteriosoleroaia.-.A.lthough the number of deaths from this cause 
is very small, the relative indexes are very high in every age period 
except the first, where no deaths are recorded. Here agam the 
insidious action of lead is sug~ested as a contributory factor. 

Nephritis (acute arrul ohronw).-The standardized rl.'lative index is 
high (116) and suggests the influence of the lead hazard. The rela­
tive indexes are high after age 45, when the bulk of tht deaths from 
this disease occurs. 

Accidental or undefined violence.-The ratios from accidental 
causes are very low at every age period up to 64, the standardized rela­
tive index being 67. The occupational factor is practically negligible, 
although the number of machinery accidents m the age period 15 
to 24 is high. · 

Electricians 10 

THE TITLE " electrician" includes all types of electrical workers 
except electrical linemen. The outstanding occupational hazard of 
electricians, accidental electric shock, is responsible for 7 per cent 
of all deaths. Accidents of all kinds cause 20 per cent of the total 
number of deaths. There are more deaths from accidents than 
from any other cause. No death rates are available for American 
electricians1 but the high percentage of deaths from accidents indi­
cates that tne total death rate is above the average. In England and 
Wales (5), electrical engineers, fitters, and wiremen, have an aver­
age total death rate. 

The number of accidental deaths is so large among American elec­
tricians that other causes of death become relatively less important 
than if accidents had occurred with only average frequency. Never­
theless, syphilis, diabetes, and cancer maintain higher than aver­
age ratios. English electrical en~neers, etc., have higher than 
average death rates from tuberculos1s, syphilis, diseases of the diges­
tive system, suicide, and accidents. 

1° Includes electrlclnnl!l: Power bouse, cbandeller, wiring, cold-storage warehouse, ele· 
vator, subway and surface car, and bulldlng: dynamo and motor tenders. The average 
age at death Is 87.4 years. (See note, p, 19.) . 
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TA.liLE 1 7.-Number and per cent of death8 (rom specified causes among tchlle 
. . male electricians, b!l aue periods, 1922 t.o 1924 . 

. . 
Ages 15 years Per cent o! deaths durlng age period- Stlllld 

and over ard· . .. . !zed 

Num- Per 15 to 25 to 35 to 45 to 165 to 165and ';'1~ ber cent :H 34 44 M M over index J 

----------1--1--1---1-1 1-
Nw:D.ber of d8a.tb5 ____________ :,_____________ 865 ------ 169 236 198 146 72 :w -------

Cause of death 

~~~!.'e;:!umonia::::::::::::::::::::::: Inftuenza _______________________________ _ 
Pneumonia (aU forms) ••.•.....••.......• · 

Other diseases or the respiratory system ..•.. 
Tuberculosis of the respiratory system .....•. 
SyphUls, tabes dorsalis, and general paralysis-

of insane •.• ___ ••• __ •· ••••••• ·--------•••••• 
Cancer (all forms>------··-····--·-----------Rheumatism (acute and chronic). __________ _ 
Diabetes . .................... --..... -..•••.•••• 
Alcoholism . ....... .: •.•.... -----· ......... .: ... . 
Cirrhosis of the liver-------------.' ..•...••• .:.. 
Cerebral hemorrhage apoplexy, paralysis .•• : 
Other diseases of the heart .................. . Arteriosclerosis _______ ;. __ -- --. _..: ____________ -
Nephritis (acute and chronic)~-----···--·-·· . 
Suicide (all forms) ...........••...•• .:.~-----~-
Accldental or undeftned violence •• :.. .......... . 

Occupational accidents.----.---~~ ...... . 
Traumatism by fall ••••••• .' •••••••••••••• 

· Traumatism by machlnes .••• -:········· 
Electric shock.-•... :.. ......... :.. ...•.•.•••• 

Homicide (all forms)., ••.•.•. !" ............... . 

All other causes ..• ~-~----~----------········ 

6 0. 7 3. 6 ------ -~---- ------ ------ ------ -------
... 78 9.1 8.3 9.7 11.1 8.2 9.7-------------

2.6 .. 7 2.1 4.. 0 . 7 ------ ------ 91 
56 '6.6 3.6 ·7-~ 7.1 7.6 9.7 ------ 94 
9 Ll L2 ;::!" 1.0 .7 1.4 2.9 72 

153 17.9 1&9 26.7 20.2 8.9 6.6 2.9 86 

35 •• 1 
17 • •• ... 
82 

' . 
51. 
23 

176 
00 
19 • 60 

.. 9 
131 

4.1 1.2 1.7 7.1 7.5 4.2 2.9 181 
6.3 1.2 2.1 6.6 &9 18.7 6.9 116 
.1 ------ .4. -------------------------------·2.0 1.8 2.1 1.5 1.4 ' 2.8 5.9 140 

' :: :::::: :~ ~~ -'--~7- ··ti· ::~::: ::::::: 
a o ___ -___ ------ 1. o o. 8 s. a 23.5 79 
9.6 6.3 6.,5 11.6 13.7 16.7 14.7 90 
·.s . ..: ........... -..... . 7 L4 5.9 •. ; •... 
6.0 L2 7.6 4.0 8.9 6.9 14.7 79 
2. 7 '1.2 4. 7 '3.6" 1.4 1.4 -------------

20.6 38.5 .22.0 16.-7 13.7 8.3 5.9 143 
10.6 20.1 11.4 8.1 7. 6. L 4 2. 9 ••.•••• 
2.2 2.'4 .8 "3.0 2.7 1.4 6.9 -------

7:8 1i:~ ··s:D! l:Z ii ··rr::::::::::::: 
1.1 . 6' 2. 6 .. 5 . 7 ------ -----· -----·-

15. 3. 17. 2 13.1 14.6 17.8 15.3 14.7 -------

TotaL................................ 855 100.0 100.·0 100.0 100.0 100.0 100.0 100.0 ...... . 

Occupational deaths •......••....•. .: ...... ~-- 91 j 10.6 20. t. 1L 4- 8.1 8. 2 W 2. 9 -··-··-
Nonoccupational deaths..................... 7M, _89. 4 79; 9 88.6 91.9 91._8 J98. 6 97.1 --····-

l See page 18 for explanation ot etandardlzed relative index. 1 

. Respiratory ·disea,;~s.-The ~tandardi~ed rel~tive indexes for influ­
enza, pneumonia, and other diseases ot ihe respiratory system are 
91, 94, and 72, respectively. In view of the probably high total death 
rate, the ratio for pneumonia indicates .an average and possibly an 
above-average death rate for this disease. A similar group of work­
ers in England and Wales shows average_ or less than average death 
rates for the respiratory diseases. , . ' . . . , . 

Tubertndosis of the respiratory system.-The standardized rela­
tive index for tuberculosis is 86. The ratios are low in every age 
period up to 64. The death rate fro!II tuberculosis, however, is prob­
ably not so low as the ratios suggest, as the total death rate in this 
occupation is somewhat high. English electricians have a death rate 
from tuberculosis 10 per cent above the average. . : · . 

S1fphilis, tribes d01'sul,is, amd general pa1·(llysis of insan8.-Elec­
triClans have the highest relative inde:J ,for syphilis found in any 
of the 33 occupations analyzeij, jn detail. The standardized rela­
tive index is 181. · The death rate from syphilis amon~ English 
electrical engineers·, fitters, and wiremen is 57. per CEint h1gher than 
among all occupied al)d retired males.. . · . ; -, , ; , . · 

OancM· (ul,t f01'm11).-The standardized relati:ve index is 116. In 
England, the ·cancer death rate among these men is about average. · 

Dialbetes.-Although the number of deaths from diabetes is small, 
the ratios are uniformly higher thai). those among all occupied mules .. 
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The standardized relative index is 140. Occupation is no apparent 
factor in these high ratios. · 

Oerebral lie7TWTThage, apoplemy, paraly!!M.-Too few deaths are 
recorded for this cause to give conclusive figures .. The standardized 
relative index is 79. The death rate from cerebral .hemorrhage is 
J>robably not much less than average. In England and Wales the 

· iieath rate from these causes is about average. 
Other dise(l8es of the heart.-The standardized relative index for 

other diseases of the heart is 90. The death rate from heart disease 
among English electrical engineers, fitters, and wiremen is about 
average. 

Nephritis (acute amd chronic).-The standardized relative index 
for nephritis is 79. English electricians have a death rate from 
chronic nephritis 22 per cent less than that of all occupied and retired 
males. 

Accidental or urulefoned violence.-Accidents cause a large num­
ber of deaths among electricians,. being responsible for more than 
one-fifth of all the deaths. The standardized relative index is 143. 
Occupational accidents were the cause of a little more than one-half 
the accidental deaths. Electric shock caused 7 per cent of the deaths 
from all causes and more than one-third of the deaths from accidents. 

Farmer~ and Farm Laborers 11 

AGRICULTURAL workers are noted for their long life. Life tables 
for 1910, published by the United States Census Bureau (14}, for 
example, show that white males 20 years of age living in cities might 
have expected on the average 40.5 additional years of life; while 
white males of the same age in the rural areas could nave expected 
a remaining life span of 45.9 years. In England and Wales (5) 
farmers and their relatives had a mortality rate 33 per cent lower 
than that of all occupied and retired males. The rates for four other 
agricultural groups were similarly 29 to 4 7 per cent below the 
average. These figures indicate the generally healthful conditions 
of life prevailing among farmers and farm laborers. We may as­
sume therefore that the death rate for our group of farmers and 
farm laborers is well below the average for male industrial policy­
holders. The present investigation reveals; nevertheless, somewhat 
higher than average percentages of deaths for tuberculosis, cancer, 
cerebral hemorrhage, apoplexy and IJaralysis, accidents, suicide, influ­
enza, and typhoid fever. Only influenza and typhoid fever, how­
ever, show indexes large enough to suggest death. rates actually . 
higher than average. The standardized relative index for influenza 
is 121, high ratios being recorded for every age period except 15 
to 24. Typhoid fever shows extremely high indexes at every age, 
varying between 180 in the period 25 to 44 and 333 in the period 
45 to 54. Both causes in our earlier study also showed very high 
ratios. · 

n Includes fa.rmers nnd planters, tlOrlsts and flowe-r growen~ (not Including Rtore­
keepers), fruit growers, gardeners, nurserymenh turpentine fnrmcrs, orchardists. farm 
labOrers, dairy fnrn1ers, und truck farmers, '!' e average ngo at death is 56.3 ycurs, 
(See note, .. page ·19.) - · · · 
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T.ABLE 18.-Number ana per cent of death& from BPec!fled cause• among w'/r.Ue 
male farmers and farm laborers, ~II age period&, 192! lo 1924 

Ages lli years Per cent of deaths doriDg age period- Stand· 
and over ard-

Cause of death 1---~--1--,--~---.---,--,---1~. 
Num- Per 15 to 26 to 35 to 46 to M to 65and ttve 

ber oent 24 34: 44 M 64 over ind01 1 

------~-------!1--- ------f--
Nwnber of deaths.-------------------------- 4, 681 ::.... 370 273 33li 601 1, 306 1, 797 -------

Typhoid lever ........••. --------- •.• -------­
lnlluenza, pneumonin •.. -------------------­

In1luenza .••••••••••••••••••••••••••••••• 

47 LO 
442 9.4 
112 2. 4 
330 7.0 
56 1. 2 

468 10.0 

7.6 
0.2 
1.6 
7.6 
.6 

2-1.1 

1.8 
7.0 
3.3 
3.7 
1.1 

34.8 

... 
1LO 
3.6 
7.6 

. 1.6 
21.6 

1.0 
8.7 
2.0 
6.7 
.7 

14.3 

0.3 
10.3 
2.1 
8.2 
L1 
6.7 

0.1 -------
9.2 -------2.5 121 
6.7 87 
L6 60 
2.8 lUI 

Pneumonia (all forms)-----------------­
Other diseases of the resplt'Story system ••... 
Tuberculosis of the respiratory system ..•.... 
Sypbills, tabes dorsalis, and general paralysis 57 1. 2 3 . 7 4. 8 a 0 L 1 . 3 78 " 

ofinsane •••• ------------------------------- 43712 9 .• 33 L:61 2.6 ... 31 10..12 12..62 10..32 ____ ,_o_1_ Cancer (oJ.l forms>---------------------------
Rheumatism(acuteandchronlc)............ 51 L 1 .6 •• Li- L2 LO L4 LO 77 
Diabetes ... ---------··---------------------- 31 . 7 .3 . 7 L 6 2.0 . 6 . 2 --··---
Alcoholism.----···-····-·--------·········-- 3 L 6 L 6 L 4 
Cirrhosis of the liver···---------------------- M 1. 2 · ------ ··--·· -----·-
Chronic occupational poisonings............. f :::::: :::::: :::::: :::::: :::::: :::::: : l ~:::::: 

Lead poisoniDK---------------------.. ----- 495 10. 6 . 3 . 7 1.6 6. 7 12.6 16.1 103 Cerebral hemorrhage, apoplexy, parnl:ys ---· 
Otherdiseasesoftbeheart................... 823 17.6 6.0 8.8 3.9 13.3 al.2 23.4 91 
Arteriosclerosis.............................. 88 1.9 ------ ..••.. •..... .3 1.4 aS ••....• 
Nephrltls(ncuteo.ndchronlc) ..•............ · 4o.5 8.7 1.4 2.6 5.1 8.0 8.8 1L9 T1 
Suicide(allforms) ..........................• 65 1.4 1.9 at 2.7 2.7 1.1 .4 ••••••. 
Accidentalorundeflnedviolence............ 376 8.0 23.6 16.0 15.5 9.6 6.8 a7 102 

Occnpatlonnl accidents.................. fiT 2.1 6. 2· 2. 6 6. 4 2.6 L4 · 9 ......... .. 
Traumatism by machines_______________ 13 . 3 1.1 L 1 . 3 .6 --·-·· .1 -·····-
Injuries by animals (not poisoning)...... 9 .2 1.1 ••••.• ------ .3 .1 .1 ........ .. 

Homicide (oJ.lforms).-------------·---·-··-· 19 .4 1.6 .7 1.6 .3 .2 .1 ......... .. 
AU other causes.----------------------·-·--·~ 16.1 ~ 18.7 22.1 17.8 16.3 18.6 -------

TotaL •. : .....•.. ~---------------~---- 4,681 100.0 100.0 100.0 100.0 100.0 100.0 100.0 --·-··-

Occnpatlonnl deaths ... ------------------~--- 106 2. 3 6.6 ~ 6. 0 2. 7 I. 5 1.1 ....... .. 
Nonoccupational deaths ...•....... ~-----~--- 4,676 07.7 93.6 197.4 94.0 97.3 98.6 98.9 ...... .. 

I!See page 18 for explanation or standardized relative Index. 

Typhoit!J fever.--The relative indexes for typhoid fever are high 
at all ages and in some age periods the percentages reach three times 
the average. Undoubtedly this situation develops from the faulty 
sanitation still found in farming 'regions. One encouraging finding, 
however, is that farmers show a much lower proportionate mortality 
at each age period in the years 1922-1924 than in 1911-1913. For 
all ages ( 15 years and over) the proportions were 1.4 per cent in 
the earlier) as compared with 1 per cent in the later Jleriod. 

Respiratory diseOJBes.--The standardized relative ini:lex for influ­
enza is 121. It is interesting to note that whereas influenza exhibits 
high· relative indexes at every age period except 15 to 24, pneumonia 
and other respiratory diseases are comparatively low, the standard­
ized relative mdexes being 87 and 69, respectively. In the earlier 
study farmers also showed high relative indexes for influenza at 
the same ages. 

Tubi!"J·Uidosis of the 'l'espiratory system.--Previous studies of farm­
ers' mortality have shown especially low death rates from tubercu­
losis. In England and Wales in 1921-1923 the death rate from all 
causes among farmers and their relatives .was 33 per cent less than 
that found among all occupied and retired males, whereas the rate 
for respiratory tuberculosis was 59 per cent below the average. Sim­
ilarly, in our earlier study, lower tha~ average percentages were 
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found at every age period, the relative indexes seldom being higher 
than 75. It is indeed surprising therefore to note that in the pres­
ent stud;r the standardized relative index for tuberculosis among 
farmers IS 107 and that higher than average t>ercentages are recorded 
in each period except 55 to 64, when the inaex is 92. At the other 
ages the indexes vary from 103 to 118. While this is a reversal of 
previous conditions, it must not be inferred hastily from these higher 
mdexes that the death rate from this cause is now higher among 
farmers than among our industrial males. If the very low total 
death rate for farmers be taken into account, a standardized relative 
index of 107 certainly does not indicate a higher than average death 
rate but rather suggests a rate somewhat below average. The rela­
tively greater importance of tuberculosis amon~- farmers in the 
period 1922-1924 than in the period 1911-1913 m all probability 
results from the fact that the tuberculosis death rate has not declined 
nearly so rapidly among farmers as it has among all occupied males. 
The proportion of deaths from tuberculosis for all ages 15 years and 
over was 34.6 per cent lower among all occupied males in 1922-1924 
than in 1911-1913, whereas the proportion of deaths from tubercu­
losis amon~ farmers was 3.1 per cent higher. 

The findmgs of Allen K. Krause (15) regarding the trend of death 
rates from tuberculosis in urban and rurnr areas of New York State 
(exclusive of New Yor~ City) between 1913 and 1925 tend to confirm 
the results of our study. In summing up his conclusio.11S Krause 
says: " This trend, it is plain, is a mounting ratio of rural to urban 
tuberculosis, which has been going on for at least 1~ years, to reach 
a point at present which puts rural well ahead of urban mortality. 
During the last five years the trend has been greatly accentuated, as 
it expresses, no doubt, a static or slightly rising rural rate set against 
an accelerated urban decline." Apparently the antituberculosis cam­
paign, including as it has an intensive study of the effects of indus­
trial environment on the incidence of tuberculosis, has brought about 
a marked improvement in the mortality of urban wage earners, which 
bids fair in time to reduce urban mortality below that of farmers, 
who have heretofore enjoyed a more favorable position: as regards 
tuberculosis. 

Oanoer (alZ fQ1'1118).-The standardized relative index for cancer 
is 101. Because of the high average age of farmers their cancer mor­
tality is of special interest. Almost 80 per cent of the _deaths from 
all causes in this group occurred after age 44 when cancer begins to 
assume its leadin$ position. Iii. the ages after 44 the percentages of 
death do not diner much from the average. Higher than average 
percenta~es are recorded at ages 25 to 34 and 35 to 44, the relative 
indexes oeing 130 and 119, respectively. In England and Wales 
agricultural pursuits exhibit low death rates for cancer. 

The percentage of deaths from cancer at all ages 15 years and 
over increased from 7.6 in the period 1911-,1913 to 9.3 in the period 
1922-1924, indicating an increased mortality from this caus~ in keep­
ing with the general increase in cancer between the two penods. 

Cerebral hem<>rrhage apople!D!J, paraJ;ysi8.-These diseases are sig­
nificant only at the older ages. The relative indexes up to age 44 
are extremely low. In the age period 45 to 54 the percentage of 
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deaths is about average, but after 54 the relative indexes are some­
what high.· Thll standardized relative index is 103. . 

Other diseases of the hea1·t.-Except for the age period 25 to 34, 
where the relative index is 126, this cause of death exhibits relative 
indexes which at·e about .average or lower than the average. The 
standardized relative index is 91. The ratios when compared with 
those of 1911~1913 seem to show that farmers have shared in the 
general decline of, the death rate from heart disease. , 

Nephritis (acute amd c/IJronic).-The standardized relative index 
for nephritis is 7,7.. The relative indexes are low at every age. Ex­
cluding ages 65 and over, the highest index (83) is in the age ;period 
45 to 54. The figures indicate a low death rate from this dtsease. 
The proportionate mortality for this disease was also low in 1911-
1913. . . . . . ' . . . 

Suicide (all formB).-The relative indexes for suicide are high in 
the age :periods 15 to. 24 (119); 25 to 34 (132), and 45 to 54 (129). 
The ratws were even higher for most ages in 1911-1913. · The 
English figures for 1921 to 1923 showed a death rate for farmers 
241er cent. above the average. . 

ccidental or undefined violence.~The standardized relative in­
dex is 102. Low ratios prevail, except between the ages of 35 and 
54 .. In the age period 35 to 44 the i-elative index is highest, 127. 
The prol?ortionate mortality for all uges 15,.years and over was 8.1 
per cent m 1911-1913 and 8 in 1~22-1924, wh'lch. indicates no marked 
change in the death rate from this cause. · · 

Other causea.-.A. verage or lower than average percentages indic­
ative of a fa votable mortality are found at the several age periods, 
with rare exceptions1 for syphilis, rheumatism, diabetes, alcoholism, 
arteriosclerosis, .and nomicide . .' 

Fishermen, Oys~ermen, Sailors, and Marine Workers 12 

THE ONLY reliable death rate~ for American' wot·kers in water 
transportation and .. fishing pursUits are given .for a few selected 
occupations in the medico,actuarial investigation of 1913 (4). In 
that report, the ratio of actual to expected deaths for officers in 
coastwise trade (not traveling to the Tropics) was 138 per cent; for 
officers on ocean steamers, 156 per cent; on the Great Lakes 118 
per cent; on rivers, lakes, sounds, and harbors (excluding the Great 
Lakes), 10? per cent; for inshore fishennen, 73 per cent. Deep-sea 
fishermen were insured. in small ;11umbers and their mortality was 
about twice the normal. · . . · 

In England, in the past, th!l Registrar General ( 5) as well as the 
Board of Trade .have compiled statistics on· the mortality of mer­
chant seamen based on the census data and official registration of 
deaths. This methodi however has been proved faulty because of 
the lack of correspom ence in tlte two sets of data. In the mortal­
ity investigation of 1921-,1923 the Registrar General, therefore, omit­
ted the <;ustomary figures for, merchant seamen from the statistical 

u Inclntles clam, crab, lobster," seal, shell, whale· shrimp·· 'twster and "other" Osbt'r· 
men; canol, rh•ert and small lake boat captain, deckhnndJ .\httUnn, Stoker, engineer, pilot, 
ferryman, small oontmnn, bnrgema.n,. purser, mate, "tewt>) j portl!r walter nod cook i 
deeP-Sea: stoker, .fireman, engineer, and navigating oOOcer; · :fbc· uvcrngc nge' at dt>utb Is 
47.9 years. (See note, p. 19.) 
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tables and appended to the report an estimate' ·Of the death rate of 
merchant Seamen in which the errors of the earlier figures were vir­
tually eliminated. It was finally estimated .that the death rate for 
English seamen between the ages 20 and 65 years, was 77 per cent 
greater than that for all occupied and retired males. It seems clear, 
therefore, from the data cited that seamen have a very high death rate. 
The death rate for our fishermen, oystermen, sailors, and marine 
workers while undoubtedly liigher than that for all occupied males is 
probably not so high as that of· Bvitish merchant seamen, since the 
msured group. includes a large. number of· men in less hazardous 
occupations in inland water transportation. ·. · · . : · · 

The mortality data for specific diseases are difficult to interpret 
because of the frequently inaccurate certification of causes· of death. 
It is not uncommon. for the causes of death of men ·dying at sea to 
be certified by,.nonmedicaL men. For this ·reason the Registrar 
General of England and Wales has deemed it advisable to estimate 
death rates only for tuberculosis, cancer, and accidents,• the three 
causes for which he. believes registration of deaths is most accurate 
and complete. It is safe to assume that the errors of certification 
are not so great in ouv ·insured group because of the large number 
of men in inland waterways and in, .coastwise transportation in­
cluded in it. . A .,more detailed analysis is therefore given of •the in­
surance data than the, Registrar General. has • deemed justifiable. 

': i ·,.' 

TABLE l9.-N1l11'ber anti per cent of deaths from specifle<l oau8eR among white 
m-ale fishermen,_ oyster•men, .sailors, .and. marine "'orkers, by age period.~, 
i9tt to 1924 · · ·. ' ' · · · · · · · · · . · 

I' I. ' ; 

, 1Agosdl6 Y~ Per ~nt of d~ths d~lul age perfuct- Stand· . J an over , ard· 
I'll ' - ' ~ ' ' ' ' 1zod 

. - , rota-Oe.use of death 
/ Num- Per lft·to 2Ho 36 to 4& to M tO Mnnd tive 

' '' 1 jlcl 1 cent, 24 - .34. : , 44. , M , IJ&. over lndo11 

--...,--:-:-;--7'"""--:--1---.-. -.-. ---. -·-1--~ 
Number ~C ~eatba _ •• _. _ •• _ --.--.,.. •• , ••• ~~ __ • ·1=;;882;;,F·;;··;;· ·;;-r-=;,11;;1¥1;;10=1=.;1;,:U=I=;,I60,;,~=1;,82;,1=;,177~f·;;·;;--;;;;·-
Typhold fever --~------~----.. J-----~-.:......... 10 : .1.1 6. 4 1. 7 0. 8 •••••• 0. 6 .............. . 
lnOuenr.n, pnownonlu ••••••••••••••..•• .".... . 70 7. 0 7. 2 6. 0 12. 1 10.7 6. 0 6. 8 ••••••• 

lnOuonze. .......................... ~.--~--:.- '11 1.2 · .0 •---~~ 1.6 2.4 J.J I.J M 
Pneumonln(nll!orms) •••••••••.•••• r • .., .. 'ti9 0.7 0.3 1ti.O 10.li &3 4.0 6.6 86 

OtherdiSCliS(lSO(therosplrntorysystem..... 8 .0 ........ : •••• 3.2 .6 1.6 ....... 82 
Tuberculosis orthe resplrutory system ••••••• • 106. n. 0 .J& 0 28.6 16.9 10.1 6.0 L 1 8ft 
8~~~n~~~-~~~~:~~~~~~~~-~~-~~- . · 21 a• · -.~ ·2.li a.2 &.9 .li t.t 100 
Cnnoor(o.llro.rms), .••• 1 .......... ~ .. ~~--•····· 69 6.7 .. :0 :,1.7 ,3.j2. 10.7 10.' &li 1 89 
Rheumatism (ucuteanachronlo) •• '.~.'.! •• ~~- · 8 ·.3 ....... ..•••• ....... ...•.• .li 1.1 ........ .. 
Dlnbete.s.~-······--... ., ... 1 ........... ~H-..-••• J .... ·16 i~-8 ~ ..... :.-.. •L7 1 .8. ).8• .. &8 2.8 120 
Alcoholism.................................... 4' .11 ;..... .8 .8 .6 -···· .6 ........ .. 
Olrrhoals ottho liver .... ~ •• ; ........ .' •• .:---·-··~ 6 · !.17 ~.:. ..... ~ _._: •• ~ .. ~ .. ~· • ." .. .:~~--- · ;4 2.8 ....... . 
Cerebrolhemorrhuge,npoploxy,paralysla.... 63 6.0 ········--·• ,.8 3.0 12.1. 14.1 ·· &1 
Other dlsoo.scs of the heart.................... 119 13.6 1. 8 -7. 0 4.:8 lt. 8 1& 1 3fi. 9 81 
Arteriosclerosis............................... 0 • 7 ....... •••••• ....... • 6 1. 6 1.1 ....... .. 
Nephrltis(ucutennd~bronle) ........ ""~""."'"T""" 1.84 0 •. 6 .

1
J.8 2.li 6.6 .&0 17.0 14.1 llli 

Sulclde(nllrorms) ................. ~ .......... ..l.'.l, /116 ''1.7' .9~ 01.2 .2,4 1 1.8 .li 1.1 ....... . 
Aocldentnl or undefined vlolonoo............ 174 10.7 46.8 so. 3 25.8 1D.li 6. 6 &1 180 

Oocupntlonal occldonts~-------------·-·· 124 14. 1 36.0 10. 3 22.6 12.4 8. 8 2.8 ·-·--· 
Drowning ••••••••••••••••••••••••••••••• 1107 12.11 36.1~ 13.4. 1!6.9 14.2 2.7 ,J.l ....... .. 
Tmumatlsm by talL ... :................. 17 1. D · 4.11 6. 0 • 8 1. 2 • 6 .6 -···r·· 
Trnumatlsmbymncblnes ............... ~..'•- · 9: 1l,O 2.7 ·J.7. 2.4 ......... 6 ............. . 

Homicide (nil foriW!I).· •. ·-~i···~~-.······':'-::··-: 7 .8, . 1.8. 
1 

2.6 .. s .a ................ ----~-· 
AUo.ther~~.~~---,-.:--~··:··:.~-~--~-~--.----~ 13.8 14.4 10.9. 17.7 ~ ~~ ----_-·· 

TotaL •••••••••••••••• ~---~---·:...... 882 100. o 100. o tOO. 0 100. o too. 0 100.0 100. o ••••••• 
' ' = 

Occupntlonnl denths.~---·-········------:~·_-_ 126 14.2 36.0 19. 3 22.6 13.0 3. 8 2. 8 ••••••• 
Nonoooupotlonol dootbs~ •• -•••••..•.• : •..••• ~ . 767 &5. 8 64.0 80~ 7 Tl. 4 87.0 96.2 W. 2 ------- · 

a Boo pap 18 for uplonatlon of 1tandardiud relative lnd&L t. I' I o 
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The outstanding cause of death and characteristic hazard of 
workers at sea is accidental violence. In our study the stimdardized 
relative index is 186. Up to age 54 the ratios average about twice 
the normal. The highest relative index (227) is found in the age 
period 45 to 54 years. Almost one-fifth of all the deaths at all ages 
are due to accident. Drowning alone accounts for 12.1 per cent of 
the deaths from all causes. In the medico-actuarial investigation 
the following data were given for deaths from accidental violence. 
Among deep-sea fishermen, 45 {ler cent of the deaths were from ac­
cident; the death rate from acmdent among those whose duties keep 
them on rivers, lakes, sounds, and harbors was three times the 
normal; among those on the Great Lakes, four times; among those 
engaged in the coastwise trade and on ocean steamers, five times 
the normal. In the estimate of the Registrar General of England 
and Wales one-fourth of all the deaths among merchant seamen were 
due to accident. 

Typhoid fever shows the greatest excess over the average propor­
tion of deaths from disease. To be sure, the actual number of 
deaths is small; but the exceedingly high ratios in the si~P~ificant 
ages leave no doubt that the death rate for this cause IS much 
greater than that for all occupied males. The relative index for all 
ages 15 years and over is 183. The conditions imposed by water­
trans{lortation pursuits are in large measure responsible for the 
inordmate incidence of typhoid fever among these workers. Sani­
tation on smaller vessels, especially freight and fishing boatsl is far 
from adequate. Furthermore, some of the ships travel to roreign 
ports where the disease is endemic. 

Diabetes has a standardized relative index of 126, indicating a 
high death rate from this cause. 

Nephritis is the onl:y other disease showing higher than average 
ratios. The standardized relative index is 115. The death rate 
from this cause is probably considerabl:y above the average. In view 
of the very high total death rate in th1s occupation, however, all of 
the other numerically important diseases apparently have death rates 
which are above average. Syphilis appears to be substantially 
more frequent than among all occupied males. The standardized 
relative index is 100. The standardized relative indexes for the 
other causes range around 85 per cent, being 89 for cancer, 86 for 
pneumonia, 86 for tuberculosis, 84 for other diseases of the heart, 
and 83 for cerebral hemorrhage. In England and Wales in 1921-
1923 the death rate from respiratory tuberculosis among merchant 
seamen was 36 per cent above the average and that from cancer 15 
per cent above the average. 

Furniture and Other Wood Workers 18 

THE GROUP of furniture and other woodworkers consists es­
sentially of wage earners in factories producing wooden products, 
who, on the whole, are not apparently exposed to any especially 
severe hazards. Saw-mill workers have not been included in th1s 
group, because of the more hazardous nature of their work. The 

u Includes foremen nod workmen enJmged tn the mo.nufncture of wooden products: 
wagon and carrlnge builders, cabinet and furniture makers, coopers, pattern makers, and 
miscellaneous woodworkers. The average age ot death ts G8,8 years. (See note, p, 19.) 
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death rate for men in these selected woodworking industries in all 
probability is less than that for industrial policyholders as a group. 
The intercompany group insurance mortality experience for the 
years 1922-1926 (9) shows a ratio of actual to expected deaths of 
79.3 per cent for furniture and woodworking factories

1 
while that 

for all industries combined is 90.2 per cent. In England and Wales 
(6) the death rates for several groups of similar occupations are 
average or below average. In our industrial mortality experience 
notably higher than· average percentages are recorded for cancer,. 
influenza, and tuberculosis! while other ·diseases of . the . heart, 
nephritis, and accidents are ow.' . · 

1'ABLE 20.-Number and per cent of deaths from spec!fieiJ causes amonu•vhite 
male furniture an4 other wood workers, by ,af!e period&, 192! to 1924 

Cause or death 

Agesdlli years Per cent or deaths during age period....:. Stand-
an over. . ard- · 

~--~---~--~~~~-------.---1 ~ 
Num- Per 15 to 25 to 36 to 45 to 65 to 65and tive 

ber cent 24 3f 44 64 64 over index l 

Number or deaths.-------------------------- 1, 806 127 1M 198 301 488 538 ...... . 

Typhoid fever--------------------~---------~ 0. 51 4.7 1. 3 0. 5 ------ ------ ------ -----­
lnfiuenz.a, pneumonia ..•••••••••••.....•.•.. J 173 9.6 9.4 10.4 16.7 11.0 9.6 6.3 -------

lnfiuenza ................••••.•.•. ------- 39 2. 2 3.1 3. 2 2. 5 2. 0 2. 3 1. 5 124 
Pneumonia (all forms>------------------- 134 7.• 6. 3 7.1 13.1 9. 0 7. 4 4.8 101 

Otherdiseasesottherespirntorysystem...... 18 1.0 .8 .6 ------ 2.0. .8 Ll 63 
Tubcrculosisoftherespiratorysystem-----~- 232 12.8 32.3 32.5 2.5.8 13.6 6.8 3.0 "'118 
Syphilis, tabes dorsnU.s. and general paralysis 

of Jnsnne .. --------------------------------- 38 2.1 1. 6 3. 2 5.1 4. 0 t. 0 . 7 109 
Cancer (nil Corms)___________________________ .200 11.4 -~---- I. 9 8.1 11.6 15; 4 14.3 122 
Rheumatism (acute and chronic)____________ -4 . 2 --"---- 1. 3 ------ ------ . 4 ------ -------
Diabetes ....•••......••.••..•.....•.•. ------- 19 L 1 1. 6 1. 3 . 6 J. 0 1.-4 . 7 81 
Alcoholism ______________________________ ,:___ 12 . 7 ------ . 6 2. 6 1. 7 .2 ------ ... ..: ..... 
Cirrhosis of the liver_________________________ 19 1.1 ------ ------ • 6 1. 0 1. 6 1. 3 -------
Chronic occupational poisonl.ngs_____________ 1 .1 . 8 ------ ------ ------ __ ·--- ------ -------
Cerebral hemorrhage, &pople.xy. paralysis.... 167 9. 2 -----· I. 9 1. 6 8. 6 10. 9 15. 2 109 
Other diseases ofthe henrL----------------- 292 16.2 6.6 6. 6 7.1 13.0 18.-4 24. 5 88 
Arteriosclerosis______________________________ 24 ~-.: --i.-

6
-- --3.·-g· --._-0- ._1.0

3 1~-61 13~_•6 -----
9
-
1
-

Nephritis (acute and chronic)_______________ 173 "" 
Suicide (all rorms>--------------------------- 41 2. 3 3.1 2. 6 4.li 1. 7 2. 7 1.1 -~-----
Accidental or undefined violence____________ 130 7. 2 12.6 15.6 9. 6 7. 3 4 7 a 9 77 

Occupntlonal accidents__________________ 21 1. 2 3. 9 2. 6 1. 0 1. 7 . 6 . 4 -------
Trnumntlsm bymncblnes______________ 7 .4. .8 .6 .5 1.0 ------ .. 2 ------

Homicide (all forms)------------------------ 6 .3 ------ 1.3 .6 1.0 -------------------
AU other-causes ...................... ------- 242 13.4 26.0 14.9 14.1 ~ 11.3 11.7 -----·-~ 

'TotaL .•.•••.. ~----------------------- 1,806 100.0 100.0 100.0 100.0 100.0 100.0 100.0 -------

Occupational deaths ....... ~----------------- 23 I. 3 5. 6 2. 6 1. 0 1. 7 . 6 .4 -------
Nonoccupational deaths ___________________ ;._ I, 783 98.7 94.6 97.4 99.0 08.3 99.4 99.6 -------

:1 See page 18 for explanation of standardized .relative Index. 

ResPiratory tN.seases.--Influenza is prevalent in this occupational 
group, the standardized relative index being 124. The relative inc 
dexes are high in every age period up to. 64. Pneumonia, with a 
standardized relative index of 107, is relatively slightly more im­
portant than among all occupied moles. Other diseases of the 
~cspir~~ory system cause few deaths.: The: standardized relative. 
mdex Is 63. . . , . · . 
. Tuberculosis of .tM respiratory system.--The ratios for tubercu­

losis are higher than omon!l' all occupied males in every age period. 
The standardized relative mdex is US, pointing to a high actual 

68357'-30----4 
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death rate from this cause. The dust generated in some of the 
woodworking processes is perhaps a factor in the high incidence 
of tuberculosis .. In England and Wales, sawyers, wood turners, and 
machinists had an average death rate from tuberculosis; while tbe 
rate for cabinetmakers was 21 per cent above the average. 

00Jr1Ce7' (dll fo1'mB).-The standardized relative index for cancer 
is 122. The relative indexes are higher than average in every age 
period in which cancer is a frequent cause of death. No occupa­
tional factors contribute, apparently, to these high ratios. It is 
interesting to note, however, that in England and Wales, sawyers, 
wood turners, and machinists had a death rate from cancer 10 per 
cent higher than that of all occupied and retired males, and cabinet-
makers had one 22 per cent higher. · 

Oer<ebrdl M71V£Yr1'hage, OJPOf!leWJ!, pu:ralylfis.-The standardized rel­
ative index for these causes 1s 109. 

Other di861Ules of the heart.-Deaths from heart disease are below 
average in every age period up to 64 and give a standardized relative 
index of 88. · 

Nephritill (llC'Ute and chronic).-The ratios for nephritis are low. 
The standardized relative index is 91. . 

Swioide (all fo1'mB).-The number of deaths from suicide is inex­
plicably large. In two age periods, 15 to 24 and 55 to 64, the rela­
tive indexes are over 190. It is ve_ry high also in the period 35 to 
44 (155}. : 

.Accidentdl 01' wndefoned 'Violence.-These woodworking processes 
are not hazardous to life from the point of view of accidents. The 
standardized relative index is 77, low relative indexes being found 
in every age period. Relatively few fatal occupational accidents 
occur in this group .. 

Iron and Steel Mill Workers 14 

OUR TABULATIONS provide for two divisions· of the iron and steel 
industry-iron and steel mill workers and iron foundry workers. 
The hazards in both branches are very similar, though differing in 
severity. Although the occupational groupings of other mortality 
investigations for which death. rates are available are not exactly 
comparable with our own, the rates for the several branches of the 
industry are nevertheless instructive. They indicate a high total 
mortality for these men. The mortality rate of'Tolling-mill work­
ers in the medico-actuarial investigation of 1913 (4) was about 17 
per cent above the standard; that of forgemen and foundrymen was 
18 per cent above. The death rate from accidents was about one 
and one-half times the standard in these classes, and pneumonia was 
also high among them. In England and Wales (5) persons engaged 
in smelting, rolling, and converting iron· and steel had an average 
total mortality, although the rates for respiratory diseases, cancer, 
and accidents were higher than the average. The death rate of iron 
foundry, furnace men and laborers was 12 per cent above the 

u Includes anneaters, bloomers, furnace' blowers; brE~ak(.-1"8, busheters, casters, catchers, 
chargers, cupola tenders, bommermen, beaters, ladlemen, puddlers, rammermen, rollers, 
roughers, smeltermen, spanners, in iron and steel mllls which manufacture sheet iron, 
steel beams, structural Iron, Iron pipe, raUs, wire, and rods. The average nge at death Is 
49.2 years. (See note, p. 19.) - · 
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average; while'that.-of metal molders was 14 per cent above the 
average. In both classes respiratory diseases were high. The 
respiratory diseases stand out in our study also. The standardized 
relative index for pneumonia among iron and steel mill workers 
is 142, while among the iron foundry workers it is 220, a higher 
index than is found for any other occupation. .Among both classes 
the ratios for ·influenza and for other diseases of the respira-

. t.ory system are well above the average. Exposure to extremes of 
temperaturei· dusts, and gases, and the fatiguin~ character of the 
work are a I highly conducive to the contractiOn of respiratory 
affections. The. complete agreement of all investigations on these 
points leaves little doubt that the conditions surrounding these 
occupations are the chief causative factors of the high rates. 

:· '•:.. . 
TABLE 21.-Number and per cene of rreat'hs from BfJeclfied caUBes .among white 

male iron and steel mill. workers, by age peri<;ds, 1922 to 1924 

A ... d15 years Per ccD.t or deaths during age period- Stand-an over ard-

~ause of ~eat~ : 1---.--1---r--~~.---.-~~-4~ 
Num- Per io to 25 to 35 to 45 to 55 to 65and tive 

ber oont · 24 34 .4! 54 64 over indexl 

----------·1-- -----------r--1--4--
Number of deaths ....... ~-~-~-------,.-~--·:~-- 1, 587 -~--~ 142 174. 267 327 397 280 --•···-

~!~e;~umoiita_·::~:.::::::::::~:~::::: ;: ~~: 1~:~· 1~:: tk! ~~: o. 3 ---··- --~~---
13. (I 7. 5 -·-···-Infiuem.a _________________ ····---~----··· · 37 2. a 2. 1 a. 4 a o 2. 4 2.0 1.4 123 

Pneumonia (nll forms) .. ~------·--------- 167 ·10. 5 & li 11.6 12. 4 11.9 11.6 6.1 142 
Other d.isoo.ses of the respiratory system ... ~. ; 33 2. 0 . 7 1.1 I. S a.-4 1.5 3.2 122 
Tuberculos~ of the respiratory system .. ~---- 190 12.0 18. a 18.4 ~- 2 13.6 6.5 2.0 86 
Syphilis. taoo,; ~orsnlis, nnd generol p~~ 

of insane ... ----~---------~~--------------·· 48 · 
Cancer (aU forms).__________________________ 137 
Rbeumo.t.ism (acute and chronic)-------··--· . 4 
Dlabelles .• ------~-------~-~---~--~~-.:........ · . 26 
Aklohollsin . ........... _ ....... '. ~. ·--~· _. -~---· 11 
Cirrhosis of the Uver ··-----------.:.-~-------·- · 29 
Cerebral hemorrhnge, apoplexy, parnl)-":lis.... . 106 
Otber disen.ses of the heart ........ ~------·-·- · 'JJJ7 
·ArterioscleiOSis ........... ~-""'-----~--....:...... · 10 
Nrifchrltis (acute and chronic) . .,.............. 132 
8 cide (tlU CormsL ................ .:. ... ~~---- 29 
AccidentnJ or undefined violence •.•... :...... 186 

Occapo,tionnl BCC!dents.................. 68 
Burns (oon.fiagratlon exooptod) .. : .. ·..... 9 

a.o .7 5.7 .s.2 ia t.s 
8. 6 ------ 3. 4 3. 7 11.0 13.9 
. 3 . 7 ------ . 7 ------ ------,].6 1.4 ],1· 1.5 ·].5 1.8 
. 7 ------ ------ 3. 0 • 6 ------

1.8 -----~ .6 1.1 2.1 2.6 
0.7 .7 1.1 .7 ,.5.8 11.1 

13.0 7.7 6.9 8.2 10.1 17.9 
l 1;2 -----~------------ .3 2.0 

8.3 3.6 4.6 4.U 6.7 12.1 
1.8 2.1 '2.9 3.0' 2.4 .8 

11.7 33.S 21.3 16.7 9.2 4.8 
~3 IL3 8.6 ~1 3.1 LO 
. 6 'L4 .. 6 .7 -.6 .3 

1~':1 127 
10.7 107 

. 4 ·------
2.1 107 
.4 -----·-

2. 9 -------
13.6 94 
20.7 86 
3.6 •••.... 

12.0, 93 
• 7 ••••••• 

a6 no 
1.4 ---···· 
.4 ...... .. 

Absorption or lrresJ)irable, .irritating, 
or poisonousgnses .......... '.-------.: •• · 7 .4 1.4 .tl ------ · .6 ' .3 .4 ••••••• 

TJnwnatlsm by fa!J .............. ~------..:. 23 L4 2.1 L 7 2. 2 L 8 . 8 . 7 ··-··· 
Trnumatism by machines.: .............. · 29 1.8 7. 7 6.2 1.0 .3 .6 .4 -------

Homlckta (nll forms)----~-----~--~..:........... 17 1.1 a. 6 2. 3 2. 2 . 3 . 3 ...... -----· 
All otber causes •• ------~---·.................. 196 12.4 12. o 14.9 11. 6 13.8 9. 6 13.9 ..... .,. 

1'-----
. Total~----············~---"'•·"'···-~- .. ~ 1,687 100.0 100.0 100.G 100.0 100.0 100.0 100.0 ...... . 

occt~pntlonal deaths.-~ • .:. .... ~--~---~---~-----)=;;=n= 4. 5 n. s a. 6 1. 6 a 4 1.& t.4 ....... . 
NonoccupoUonal deaths.~r~--~--~·------.-;· 1,616 06.6 88.7 01:4 92.li 96.6 98.6 98.6 ....... . 

1 See pnge 18 tor· eipln.natlon of standardized relative tndex. 
,)') 

Respiratory disell8es.--AII the respiratory diseases, but especially 
pneumonia, are much more frequent causes of death among iron and 
steel mill workers than among all occupied males. The standardized 
relative index for influenza is 123. The proportionate mortality 
ratios for pneumonia lire very high throughout all ages up to 64. The 
standardized relativ.e index is ~42 .. The relative indexes .vary from 
133 to 149. · The. hif!hest relative mdex (149) appears m the age 
.period 25. to '34. · _ Otner diseases of the respirator_y system are also 
higher than among all occupied males, the standardized relative index 
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being 122. These high ratios are characteristic of industries where ' 
hot metal is worked. . 

Tube•·culoltis of the respiratory system.-The standardized rein· 
tive index for tuberculosis is 86. The ratios are low up to age 44, 
but increase at the older ages. The figures at the later ages are 
nearly avera~e and indicate a higher than average tuberculosis rate 
in view of tne high total death rate. The robust health of men 
entering this industry is undoubtedly responsible for the lower rates 
at the young ages, the cumulative effects of the hazards to which 
they are exposed being revealed by the higher relative indexes at 
the older ages. Dust is probably a factor in some of the occupations 
in the industry and is responsible for some of the mortality. 

Cancer (all fo1'71w).-The standardized relative index for cancer 
is 107. The relative indexes are somewhat above normal at the ages 
45 to 64. In England and Wales the cancer death rate among steel 
workers is 16 per cent above the average. 

Diabetes.-The standardized relative index is high (107). English 
iron and steel workers had a death rate only 67 per cent of the 
average. . 

Cerebral hemorrhage, apoplexy, paralyltis.-The standardized rela­
tive index is 94. In the significant ages 45 to 64 the ratios are 
average. 

Other diseases of the heart.-The ratios for this cause are some­
what below the average in most age periods, the standardized rela­
tive index being 86. The death rate from heart disease is probably 
not very different from that found among all occupied males. In 
England and Wales persons engaged in smelting, rollin~, and con­
verting of iron and steel show death rates for heart diseases well 
below the average. 

Nephritis (acute and chronic).-The standardized relative index 
for nephritis is 93. The death rate is probably about average. 

Suicide (all fo1'71t8).-The proportionate m.ortality ratios for sui­
cide are higher than among all occupied males up to age 54. The 
highest relative index (131) is found in the age period 15 to 24. 
The high suicide ratios are coincident with high ratios for syphilis. 
These two causes of death are apparently often correlated, 

Accidental or undefined violence.-Accidents are relatively more 
frequent among iron and steel mill workers than among all occupied 
males. The standardized relative index is 119. The highest rela­
tive index is 136 in the age period 15 to 24. The relative indexes 
decrease at the older ages. Accidental traumatism by machines 
accounted for 1.8 per cent of all deaths as compared with 0.5 -per 
cent among all occupied males. Although there are only nme 
deaths from burns, excluding those due to conflagration, the relative 
index is high. Occupational accidents accounted for more than one­
third of all accidental deaths. 

Iron Foundry Workers 10 

THE HAZARDS of iron foundry workers resemble those of iron and 
steel mill workers. Fatal accidents, however, are not so frequent, but 

us Includes foremen and workmen tn iron foundries : Molders, core makers, busbelers, 
chippers, cupola: tenderiiis pourers, scratchers, stove and range assemblers, and repalrera. 
~he average age at dea Is liiO.l years. (See note, p. 19.) , 
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respiratory d}seases are apparently much more common. Iron foun­
dry workers m the present investigation show the highest proportion 
of deaths from pneumonia of all occupations in the study. There 
are actually more deaths from this cause than from any other cause, 
a condition found in no other occupation. In England and Wales 
(5) the death. rate among iron foundry, furnace men and laborers was 
12 per cent higher than among all occupied and retired males, while 
among metal molders the death rate.was 14 per cent higher. The 
death rates from respiratory diseases were high among both classes. 
TABLE 22.-Number and tJer cent of deatlts (rom specified CQIIlses among toMte 

male Iron fonndry wo•·kers, by age period$, 1922 to 1924 

Cause or deatb 

Agesd15 years Per cent of deaths during age period- Stand-
an over ard-

1---.---1--~--~--~--.---~~~-
Nom- Per 15 to 25 to 35 to 

ber cent 2i 34 44 
45 to 65 to 65and tive 

M M over inde:x I 

-----------1--1- ----1--1'--1--1--
Nomberotdea.tbs ...•••...•.••••............ 1,234. ------ 82 126 197 285 339 205 -------

Typhoid fever-------------······------------
Influenza, pneumonia ....••• ------· .• -------

Influenm .••.....•....••.•.••............ 
Pneumonia (all forms>.------------------

Other diseases of the respiratory system .... . 
Tuberculosis of the respiratory system ...... ~ 
Syphilis, tabes dorsnlis, and general parnlysis 

of insane .... ___ -------- .•.•••••• · ..•• ------. 
Cancer (all forms) .•.............••..•••.•.•. 
Rheumatism (acute and chronic)------------
Dlabetes ..................................... . 
Alcoholism .....................••.•••....... 
Cirrhosis of tho liver .•....... ·····----------­
Cerebral hemorrhage, apoplexy, pnralysi.s .... 
Other diseases of the heart •.....••.•.•....... 
Arteriosclerosis . .••.. --- --- ...•••••••.• --. ---
Nephritis (acute and chronic) .•..•...•....... 
Suicide (all forms) •.............•••.......... 
Accldontal or undefined violence. .•....•..... 

Occupational accidents.----------------­
Burns (conflagration excepted).--------­
Troumntlsm by machlnes ... ----------·-

Homicide (all fonn.s) .•.•.•••.•........•.•.... 
All other causes ............................. . 

6 0.5 3.7 ------ 0.5 0.4 0.3 -------------
236 19.1 18.3 29.4 21.8 19.6 19.8 8.8 -------
40 3.2 2.4 5.6 4.6 3.2 3.2 1.0 182 

100 15.9 15.9 23.8 17.3 16.5 16.5 7.8 220 
ZT 2.2 1.2 .8 2.0 1.4 2.4 4.4 117 

180 14.6 28.0 23.8 16.8 15.4 9.7 8.3 105 

28 2.3 ------------ 6.6 2.8 1.8 1.5 84 
102 8.3 ------------ 4..1 7.7 11.5 11.2 93 

3 .2 1.2------------ .7-------------------
5 .4 ...... .8 ••.... .4 .6 .5 ZT 
1 .6 ------ 1.6 1.0 .7 .3 -------------

10 .8 ------------ .5 1.4 .9 1.0 -------
83 6.7 ------ 1.6 3.6 6.7 8.6 12.7 04 

178 14A 3.7 4.8 8.6 13.7 16.2 28.3 82 
12 1.0 ------------ .6 .4 1.5 2.4 -------

102 8.3 1.2 3.2 lU 10.2 9.7 12.2 88 
21 1. 7 ...... 2.4 1.5 2.5 LS 1.0 ...... . 
99 8.0 23.2 15.9 11.2 6.i 4.4 2.0 88 
ZT 2.2 6.1 4.0 3.0 1.8 '1.6 .6 ...... . 
3 .2 1.2------------ .7-------------------

12 1.0 2.4 1.6 1.0 1.1 .9 -------------
11 .9 7.3 .s 2.0 -------------------------

12f 10.0 12.2 15.1 15.2 9.6 7.7 6.9 -------

TotaL ...........••••.•..........•.••• 1,234 100.0 100.0 100.0 100.0 100.0 100.0 100.0 ------­

Occupatlonnldooths......................... 29 2.4 6.1 4.0 3.6 2.1 1.5 .5 ------­
Nonoocupattonaldeaths ...........•..•...... 1,205 97.6 93.9 96.0 96.4 97.9 98.6 99.5 -------

1 See pap 18 for uplanatlon of standardized relative index. 

Respiratory diseiUies.-More than one-fifth (21.3 per cent) of the 
deaths of iron foundry workers are due to respiratory diseases. The 
standardized relative index for influenza IS 182. The highest 
relative index (244) occurs in the age period 25 to 34 years. Pneu­
monia is relatively more than twice as frequent as among all occupied 
males, the standardized relative index being 220. In this occupational 
group only is pneumonia. the highest cause of death. Tlie high­
est relative index is 309 in the age J?eriod 25 to 34 years. The 
ratios are very high at every age penod. The standardized rela­
tive index for other diseases of the respiratory system is 117. 
These facts are corroborated not only by our prev1ous study of 
1911-1913, but by every mortality mvestigation analyzing this 
occupation. In England and Wales the death rates from influenza, 
bronchitis, and pneumonia among iron foundry, furnace men and 
laborers were, respectively, 79, 82, 127 per cent above the average. 
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The conditions responsible for these. high ratios for respiratory 
diseases are undoubtedly of occupational origin. Fumes, dust, 
fatigue, and especially sudden and extreme varmtions of tempera­
ture are highly .conducive to the contraction of respiratory diseases. 
Tuberculo~ of the respiratory system.-The standardized rela­

tive index for tuberculosis is 105. The highest relative index in 
a significant age period is 157 in the age period 55 to 64 years. The 
very highest ratio (319) appears in the indefinite age period 65 and 
over. Low rates are recorded only from ages 25 to 44 years, when 
they are about 8~ per cent of the average. These figures do not 
necessarily indicate a favorable mortality from this cause. The pro­
portionate mortality is of necessity low, as a result of the high total 
death rate due to the excessively high death rate from nontuberculous 
respiratory diseases. At the older ages, however, the very high ratios 
point to a high death rate. It is possible that the repeated occurrence 
of nontuberculous respiratory diseases finally makes the worker 
more susceptible to the attack of the tubercle bacilli. Wright (16) 
found a high death rate from tuberculosis in the older a~e groups 
among foundry workers insured under group insurance plans. He 
believes tlus unusual amount of tuberculosis m the older age IP'oups 
strongly suggests the existence of a dust hazard cumUlative in 
effect. The death rate from tuberculosis has probably declined 
considerably in the last 10 years. The proportionate mortality ratio 
has decreased from 21.9 per cent for ages 15 years and over in 
1911-1913 to 14.6 per cent in 1922-1924. 

Cancer (all forms).-The standardized relative index for cancer 
is 93. The death rate is probably not less than the average for 
all occupied males. · . 

Cerebral hemorrhage, apople:JJy, pa1•alysis.-The standardized 
relative index is 94. The death rate is probably not very different 
from the average. The ratios are high up to age 55 years; but 
the relative index is low after age 551 when the ~reatest number of 
deaths from these diseases occur. The high ratios at the younger 
ages are subject to considerable error because of the small number 
of deaths recorded. . 

Other diseases of the heart.-The standardized relative index of 
other diseases of the heart is 82. The ratios are less than average at 
every age period up to 64 and the total death rate is probably less than 
the average for all occupied male5. Our earlier study for the years 
1911-1913 showed high ratios for these causes after age 44. English 
iron foundry, furnace men and laborers showed a death rate 
from valvular diseases of the heart 6 per cent above the average 
and a death rate from other diseases of the heart 13 per cent below 
the average .. Metal molders showed a low death rate for valvular 
diseases of the heart and a slightly higher rate for other diseases 
of the heart. Among our iron and-steel mill workers the standard-
ized relative index is also low (86). . · 

Nephritis (MUte and chronic).-The standardized relative index 
for nephritis is 88. The ratios do not point to abnormal death rates 
from this cause. 

Accidental or undefined violence.-o-Accidental violence does not 
appear to be a ~ore frequent causec of death in this group than 
among all occupied males. The standardized relative index is 88. 
The ratios are less than average in ~very_ age period and contrast 



MORTALITY ·ACCORDING TO OCCUPATION 51 
strikingly with the high ratios for iron and steel mill workers. 
There are only 3 deaths from burns among the 1,234 deaths recorded 
for iron-foundry workers. 

Janitors and· Building Employees 16 

THEilE Is considerable variation in the type of workers included 
in. this group. The average. age at death. is 57.7 years. Two­
thirds of all deaths occurred after age 541 whereas less than half of 
the deaths of all occupied males occurrea at these ages. .The mor­
tality rate is apparently somewhat higher than that for all occupied 
males .. In the. medico-actuarial investigation (4) the number of 
deaths among j anit.ors was 12 per. eent more than expected, though 
no single cause accounted for an inordinate number of deaths. In 
the present study other diseases. of the respiratory system, with a 
standardized relative index of 130, and nephritis, with a stand­
ardized relative index of .121, show the highest ratios. Cerebral 
hemorrhage and .other diseases of the heart are about 10 per cent 
higher than the average, the standardized relative indexes being, re­
spectively, 109 and 110. There are no apparent hazards connected 
with the work of these men to which we can attribute the high ratios 
for these diseases. Perhaps the explanation lies in the !act that 
meni· incapacitated for their ordinary work because of the debilities 
of o d age, take janitor jobs.' · · . 

TABLE 23.-Number and per cent ot deaths from lipecijiea causes among white 
male janitors and building employees, bv age peri<Jds, 1922 to 1924 

A8-es 15 years. Per cent or deaths during ago period- Sta3d· 
and over f:cd 

P · d reln-Num- er 16 to 25 to 3ll to 45 to &5 to 66an tivc 
Cause ot death 

her cent 24 34 4i M 6t over Index. 
-'---------'----+--1 1-- --r==-
Number ot deaths •.••••...••.•....••••...... ,J2.;,;243~1=;:;;1=,"'~11=::s~l 213 419 718 766 ·------
T~bold fever............................... 2 0.1 2. 2 ------ ------ ...... ...... 0.1 = 
m ~~el!~~~~~~-::::::::::.::::::::::::: z:J ~~ ~~ t.: t~ 1~:~ ~:~ 1~~ ·····oo 

Pneumonia{nllforms) .................•. 177 7.9 4.3 7.4 7.6 9.8 7.7 7.4 95 
Otherdiseasesortherespfrotorysystem..... 40 1.8 2.2 2.6 1.9 1.0 2.1 1.8 130 
Tuberculosisoctheresplrotorysystem......... 183 8.2 17.4 27.2 21.1 12.9 6.2 2.2 91 
Syphilis, tabes dorsalis, aud geneml paral)'Sis 

oflnsnne___________________________________ 49 2.2 ------ a7 6.6 2.9 2.2 .8 110 
Cancer (all rorms)........................... 224 10.0 ------ 1.2 6.1 11.0 11.0 11.1 oo 
Rheumatism (acuteaudchronic)............ 6 .3 ------ 1.2 ------ .6 .3 .1 -------
Diabetes..................................... 31 1.4. ----·- 1.2 .6 1. 7 1.0 2.0 68 
Alcoholism.................................. 17 .8 -----· 1.2 2.3 1.4. .6 .1 -------
CirrhosJsoftheUver ........ ·.•.••.••.•......• 24 1.1 .••••. 1.2 1.4 .2 1.3 1.3 ---·-·-
Chronic occupational poisontng3............. 2 .1 ------ ------ - . 6 .•..•. .1 ...... -------

Lead poisoning .................... ;....... 1 ..• ;. .• ------------ .6 ------------ -----· -------

Cere~~erli~~~~r:=·~popiOXY;P8r8JYsii:::: 21~ --9~6- :::::: --i-6- ··a:s· --6~4- n: ~ 'ii'ii' ---·ioo 
Otherd!seasesoftb6heart .................. .; 446 19.9 6.6 4.9 12.2 18.6 21.0 24.0 no 
Arteriosclerosis ....................... _______ 33 1.5 ----·-- ...... .5 .1 1.4 2.5 -------
Nephritis (acuteaudchronlc) .. -.. ___ _;,_. ____ .___ 2M 11.3 2.2 12.3 8.0 10.0 11.8 12.9 121' 
Suicide (all forms) .................. ~;....... 28 1;2 4. 3 ------ 2. 3 1. 7 1.3 . 7 
AooldentaJ or undefined violence............. 181 8.1 413 16. 0 9. 4 8.6 8. 2 4. 4 120 

Occupattonalnccldents ............ · .. ~---- · 66 2.9 82.6 7.4 4.2 3.1 2.4 .8 
Traumatism by tall...................... 46 2. 0 4. 3 3. 7 2.3 1. 9 2.8 . 9 -------

Homicide (all rorms)......................... 9 .4 6.6 1.2 1.4 .6 ------ ...... -------
All other causes . .:. ........ _. ................... _!!!_ 12.3 ...!:.1.._ 14.8 13.1 ...!!:.!.. 12.1 

1
12.8 =.:.:.:. 

TotaL ................................ 2,243 1~ 100.0 ~ 100.0 100.0 100.0 100.0 ..:..:..:..:.= 
Occupational deaths.·-------------~-·-------- 69 3.1 32.6 7. 4 4. 7 3. 1 2.5 . 9 ..... .. 
Nonoccupational deaths ......... :~·---·-···· 2, 174 91:1· 9 67.4. 92.6 95.3 00.9 97.6 99.1 ...... . 

"iJ See page 18 for explnnntlon of standardized relative Index. 

te Includes building porters, janitors, window cleaners, elevator operators, elevator· 
starters; In schools, offices, warehouses, rallrond stations, and bulldlngs. The average 
age at death ts G7.7 years. (See note, p. 10.) 



52 CAUSES OF DEATH, BY OCCUPATION 

Fatal accidents occur relatively more frequently than among all 
Occupied males. The standardized relative index is 120. Falls 
caused relatively more .deaths than among all occupied males in each 
age period and are responsible for about one-fourth of all the acci­
dental deaths. 

Laborers 17 

THE TITLE "Laborers " includes building laborers and laborers of 
various undefined classifications. On the whole, the group is of 
low economic status because their work is unskilled; it is also of a 
strenuous nature. Their death rate is undoubtedly well above the 
average. In England and Wales (5) the mortality rate of a group 
of general and undefined laborers was 44 per cent higher than the 
average for all occupied and retired males. Every important cause 
of death except diabetes and appendicitis contributes to the higher 
death rate in that investigation. In the present study the important 
causes showing greater than average percentages of death are influ­
pnza, pneumonia, and accidents .. 

TABLE 24.-Number and per cent of death8 from specified causes among white 
male laborers, b!l age periods, 192! to 1924 

Ages 15 years Per cent or deaths during ... period- Stand· and over ard· 
Cause of death lzed 

rela· 
Num· Per 16 to 26to 26to~ 65to 65and tlve 

ber oont 24 34 .. 6< M over lnde>• 

c--
Number of deaths .....• --··-·-----···-·----- 10,240 704 '126 I, 268 2, 032 .. 7150 .. 761 

iZfia;~~~~~~:::::::::::::::::::::: 
.. 0.4 3.0 1.4 0.3 0.2 0.1 -------1,143 11.2 9.1 10.2 laD 11.9 IU . ·a· a· ----ioo 200 ~0 u 22 u 1.8 u I. 7 

0tb~03=j~g:~/riiiOiY"SyStem"·--· 934 u u 8.0 11.6 10.1 10. 2 7.1 1:10 

ll'uberculosis or the respl::!tory system .. ::::: 
177 I. 7 .6 1.4 I. 6 22 1.8 1.8 111 

Syphilis, tabes dorsalis, and general paralysis 
1,176 11.5 26.9 26.9 19.1 14.2 6.9 3.0 100 

cor insane ___________________________________ 
:106 ~0 .3 2.9 u 3.1 1.8 .7 95 

R anoor (aU forms).-----~---------------····· 916 8.9 .6 1.4 .3.9 10.0 12.7 10.0 ll8 
D}i~matLsm (ocute and chronic) .......... ~-- 26 .a .a .8 .3 .a .I .I ..... 68 
~~:~:::::::::::::::::::::::::::::::::: 98 1.0 1.7 .8 .2 •• 1.2 •• 135 1.3 .4 1.9 ao 2.8 .7 .a -------Cbr gfls ot the liver----------··-··--·----··- 101 1.0 .3 .a 1.2 1.1 1.8 .9 -------~occ'f!atlooal polsonlogs ..••.••.•••.. 2 ------ ------ .I ------ ------ ----·- ------ -------
Cerebral =mo~ge;OPOPie"iY;PariiiiSJli ___ 2 

"TO" ···:u· .I ·····u2 809 L1 .. 2."4" 4.4 "iO:f "is.·o· 
~:ree:i!c~ or the heart ...•.....••.... :::: I, 734 !a9 4.1 ao 8.4 16.0 19.6 26.5 94 
N hri Is Is •••••••••••••••••••••••••••••• 234 as ""i"i" .3 .6 1.0 a2 6.2 ·····;a S~det (a~S:te ~d chronic) ......•...••••.. 898 8.8 3.0 u 8.0 9.6 18.2 
Accld tal "1 ····-----·----··---···---- 183 1.8 ao 2.9 8.2 at I. 7 .6 ----ii6 0 en or un eflned violence .....•......• 1,034 10. 1 23.3 18.6 14.7 10.7 &6 4.2 ~pat rnal accldeots. _________________ 266 a6 7.4 5.4 6.1 as 1.8 .6 -------Tra umat sm by macblnes_ ______________ 63 .6 2.1 I. 6 .7 .6 .2 .I -------Veh~;,ls:Jl ran .....•.•••.•• _ •••.•.••• 162 1.6 1.6 1.9 a6 2.0 •• 1.4 -------Homicide all fo eots .......•...••....••... 343 8.3 10.4 ... 8.7 3.8 ... L4 ------~ All other c!a rms) ........••..•.•.....•.•.. 83 .8 ao 2.8 2.4 .6 .3 ------ -------uses ....... ---· .. ----.-----···- ... 1,240 Ia! 18.6 17.4 IU 11.7 10.0 10.1 -------

Total ........•.. _~ .......•.••.••..•.•.• 10,240 100.0 100.0 100.0 100.0 100.0 100.0 100.0 --····· 
gccnpatlonal deaths ..... _ ..••....••...•.... 285 as 7. 7 u u 8.2 I. 6 .7 -----·-onoccupatlonal deaths ..................... : 9,956 97.2 9U 94.6 9U 00.8 98.6 99.8 -----~· 

• Bee page 18 tor ezp~anatlon of standardized relative tnde::r . 

)lo:s!n~h"o~~~sb~gdc~~~i;B e:;~vatlo1n lnltlborder
1
s,bhouso wreckers, bonae movers (loborerB)..t 

years. (See note, p. 19,)' nne ass e a orera. .The average age at death ts ISS.:.~ 
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Typhoid fever.-T~ typhoid fever ratios are high up to age 34; 
thereafter they are average or below average, but are based on few 
deaths. Laborers are often exposed to water of a que$ionable 
quality. The percentages of· deaths, however, are much lower in each 
age period than in 1911-1913 and probably represent a true decrease 
in the death rate in the more recent period. 

Respiratory diseases.-Respiratory diseases are more frequent 
causes of death amon~ laborers than among all occupied males. The 
standardized relative mdex for influenza is 109. The highest relative 
index (128) is found in the age period 55 to 64 years. Pneumonia. 
shows high relative indexes at every age. The standardized relative 
index is 120. The highest relative index (129) is in the age period 
55 to 64 years. Other respiratory diseases also show high ratios. 
The standardized relative index is 111. In our earlier study the res­
piratory diseases also showed ratios well above the average. In Eng­
land and Wales the death rates for influenza, bronchitis, and pneu­
monia among laborers wer12 respectively, 34, 95, and 69 per cent 
above the average. It is dillicult to define the specific hazards con­
tributing to the excessive rates from these diseases. Exposure to 
the weather, to dust, heat, and alcoholism are probably all contrib-
utory factors. · 

Tuberculosis of the respiratory B1fstem.-The standardized relative 
index for tuberculosis is 100. As m our earlier study the ratios are 
higher than the average in some age periods and lower in others. 
Except for the indefinite age period 65 and over the highest relative 
index is 111, in the age period 55 to 64; the lowest'relative index (88) 
is in the period 25 to 34 years. Althou~h the standardized relative 
index is close to the average,· the speCific death rates by age are 

·probably higher than among all occupied males, because of the 
high total death rate. The death rate among laborers in England 
and Wales was 65 per cent above the average. Laborers have shared 
proportionately in the decline of the tuberculosis death rate. The 
percentage of deaths declined from 16.4 per cent for ages 15 years 
and over in 1911-1913 to 11.5 in 1922-1924. 

Oancer (all forms).-The standardized relative index for cancer 
is 98. The highest relative index is 109, in the age period 45 to 54. 
The death rate is probably higher than the average. In England 
and Wales the death rate from cancer among laborers is 38 per cent 
higher than among all occu.Pied and retired males. 

Diabetes.-The standardized relative index is 68. The ratios are 
very low in every age period except 15 to 24 years, when the relative 
index is 142. The low ratios point to a low death rate from this 
cause. Laborers in England and Wales according to the Registrar 
General showed a death rate for diabetes 21 per cent below the 
average. The English authorities concluded after studying the mor­
tality from diabetes in five social classes that "it affects chiefly the 
classes provided with the financial means of overeating and under­
exercising." Our findin~ for this occupation tend to support this 
conclusion. In explanatiOn of the low ratios for laborers it should 
be pointed out that men suffering from diabetes are frequently" 
unable to do strenuous work and must, therefore, shift to lighter 
jobs. 
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Alcoholism.-An inordinate number of· deaths are attributed to 
alcoholism in every age period. The highest relative index based on 
a large· number of deaths· is 184 in the age period 35 to 44 years. 
In the first. age period the relative index is 400, but is based on 
only three deaths. The high ratios. fo_r nep~rit~s and cirrhosis o! t~e 
liver that usually accompany excessive drmkmg do not obt~m m 
this instance. The effect of alcoholism is reflected, however, m the 
·higher ratios for arteriosclerosis. The proportion of alcoholic deaths 
has increased among laborers, whereas among all occupied males 
the proportion has declined since our earlier study. 

Cerebral hemorrhage, apoplexy, paralysis.'-The standardized rel­
ative index is 92. A high relative index appears in the age J?eriod 
15· to 24, but· is based on few deaths. An average proportiOnate 
mortality ratio is ·recorded in' the age period 25 •to 34 years; but 
after age 35 the ratios are all less than the average. The percent­
age of deaths for all ages 15 years and over increased from 6.9 per 
cent in 1911-1913 to 7.9 per cent in 1922-1924. 
• Other dise/Uies of the heaTt.-The· standardized relative index is 
94. Except for the age period 15 to 24 years, where the relative 
index is 54,. the· ratios· are about average. ·Because of the high 
total death rate the actual death rate from· this cause is, therefore~ 
probably higher than among all occupied males. In England and 
Wales the death rates for valvular diseases· and other diseases of 
the heart among laborers are, respectively,. 50 and 27 per cent 
higher than the average for all occupied and retired males. The 
percentage of deaths for all ages 15 years and over increased from 
14.1 per cent in 1911-1913 to 16.9 per cent in 1922-1924. .. . 

ATteriosalerosis.-The relative indexes are high in every age pe­
riod, the highest relative index being 167 in the age period 45 to 54. 

Nephritis (acute and al!Tonia).-The standardized relative index 
for nephritis is 83. The woportionate mortality ratios are below 
average throughout .. In England and"Wales1 however, the death 
rate from chronic ·nephritis among laborers 1s 27 per cent above 
the average. . . · . 

Suicide (all forms)·.-Contrary -to our earlier findin~s, laborers 
~how high proportions for suicide. In-1911-1913 the ratiO was high 
·only for ages 15 to 24, where the relative index was 171. In the 
pr~ent study the highest relative index (125). is also in this age 
pertod. , 

Accidental or undefined 11iolence.-The standardized ·relative 
index is _115: . The_ ratios .are high in every age period. The J:Ugh­
est relat1 ve mdex ts 124; m the age period 45 to 54. It is evtdent 
that the fata_l accident rate is considerably higher than the average. 
The proportiOn of deaths for all ages 15 years and over increased 
from 8.3 per cent in 19ll-1913 to 10.1 per cent in 1922-1924, in­
dicating that the accident death rate has not decreased to the same 
ex~nt a~ did the other cauHes of death. About one-quarter of the 
acctden~a! deaths are of occupational origin. . 

Homwide (all forms) .-The relntive indexes for homicide are 
· appreciably higher than. the average in ever'/ age perio_ d except 

45 to 54. The highest relative index is 200, m the age period :15 
to 44. 
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Longshoremen and Stevedores 18 

No MORTALITY statistics have as yet been published in America 
showing actual death rates for longshoremen and stevedores. A 
small group of ,longshoremen .insured in the ordinary , department 
of the Metropolitan Life Insurance Co. during the. years 1920-1926 
show a mortality about 50 per cent in excess of the average. The 
proportionate mortalit:y ratios for longshoremen insured. in our 
mdustrial department mdicate, through the. inordinate proportion 
of deaths from pneumonia,, nephritis, and accidental violence, that 
the death rate in this occupation is probably much hi~her than the 
average for all occupied males. English statistics (5} offer con­
firmatory evidence .. , In 1921-1923, the death rate for stevedores was 
62 per cent above the normal; and that of other dock laborers, 53 
per cent above.. All the numerically important causes share in the 
higher mortality,. except cerebral hemorrhage, apoplexy, and 
paralysis, which are low among stevedores. Lower than average 
death rates are also recorded for diabetes, cirrhosis of the liver, and 
influenza. 

TABLE 25.-Number and per cent of. deaths from .. specified causes among white 
male longshoremen and stevedores; by age period-8, 1922 to 1924 

AgesdlO.ycars Per cent of deaths during oga period- Stand-
an over nrd-

Causo or death lzed 
· , . · rcla· 

Num- Per Ui to 26 to 35 to 45 to 66 to 65nnd tlvo 
· her cent 24 34 44 · M· 64 over index"' 

----~---.....,....-!·..,.-,-, -. - -·-· -··--- ------~ 
Number or dontbs. _ .... __ ---- _______ . ____ ... ,;';"';,~;;;,;~~26+~8;;2+;'"~4~u;;O,I=1;3;,7 •1=.;;'";;.~-;;· ·:;;· ·;;;;·. 

~:;:;;y~~~~~~:::::::::::::::::~=~::: · ~ 1~:~ ~~~~!~ --fr 1~: ~ ------------ -·-~:.- -------
15.0 10.2 R. 9 ------.7 . 32 
1•. a ·io.·2· ··s:r 130 
·.7 2.9 1.8 87 

16.4 8.8 ------ 89 

· Pneumonia(nUCorms) ••••••.•...•••••.•• , 63 10.6 7.7 7.3, 10.6 
Otherdisonsesoftherospirntorys)-·stem..... 8 1.3 ----------·- 1.3 
Tuberculosis or the resptrotory S}'Stem....... 76 1.2. 8 19.2 19.6 13." 1 
Syphilis, tabes dorsalis, and gonerul parolysis 

ortnsano___________________________________ 18 3. 0 ------ 4. 9 4. 6 2. 0 2. 2 ------ no 
Cancer (Bll forms)-------------------·------- 41 6. 9 ------ ------ 4. 6 11.4 10.2 1.1 88 
Rheumatism (acute and chronic)____________ 2 .3 ------------------ . 7 .•••.. 1.8 -------
Diabetes.................................... 3 .6 3.8 ------------------ 1.5 ------ 70 
Alcoholism.................................. IS 3.0 3.8 1.2 7.2 1.4 2.2 ------ ·------
Clrrhoslsorthellver......................... 5 .8------ 3.7------ .7 .7-------------
Cerebral hemorrhage, apoplexy, J)llllllysls.... HI 3. 2 ------ ----- 1. 3 2.ll li. J 10.7 40 
Other diseases or the heart ••. --------·------- oo 16.2 7. 7 11. o 9. 8 12.1 22.6 39. a 106 

~~~~~~e1=w·andclironrc,:::::::::::::::: S: 9:g ··;:;· ··4:r ··as· ··;:g· 1~: 1::g ----iii 
Suiclde(al rormsl--------------------------- 8 1.3 3.8 1.2 2.0 .7 1.5 .. 

3 
•.• 

6 
•••••• 

1
.
3
•
7
. 

Accidental or undefined vlolenco .•...•••••• :.. 92 16.. 5 23.1 25. 6 21.6 13. 6 8. 0 
OccupntlonaJ.accidents ..•••••..•..••••. ·. 46 7.7 7.7 12.2 11.1 8.6 2.9 1.8 ·------
DrownJng •.•••••••••••••••• ~ .•• ; ••• .:..... 21 3.6 7.7 6.1 3.0 3.6 1.6 1.8 ....... 
Traumatism by CalL.................... 20 3. 4 8.8 4. 0 6.. 2 .J. 3 . 7 •••••• -------
Traumatism by machines............... 4 . 7 1.2 . 7 . 7 . 7 --~:~~ -------

Homicide (all forms)......................... .·u J.O 3.8 9. 8 ...... . 7 • 7 ....... -------
All other causes.............................. 60 11.6 19.2 8. 6 14.4 12.9 8. 8 8. U ...... . 

'...-::-:- -1:::--::- - =-::-1=-:-b.:::-:-f.=-:::·/-­
TotnL .. :-----------------------------~ 100.0 100.0 100.0 100.0 100. 0 100.0 JOO. 0 --~---· 

Oocupotlonaldenths -·--------··--·--·-~---- 46 7.7. 7.7 12.2 11.1 8.6 2.0 1.8 ~-·--·· 
NonoCCI:lPBtional deriths..................... '648 92.3 92.3 87. 8 88.9 01.;1 97- 1 98. 2 -----·· 

• See ·page 18 ·for e.xplnnntlon of stundnrdlzed relative index. 
'· . u Includes dockmen, doc.k bandst...dock laborers, longshOremen, walloperS (dock), steve­

dores, laborers uoloudlng ships.· '.L·bo average. age at denth is 46.9 years. (See note, 
~m> . · .. . . ' 
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Respiratory diseases.-0£ the respiratory diseases, pneumonia is 
the only one which has a sufficien~ number .of ~eaths ~o warrant a 
reliable inference. The standardized relative mdex IS 130. The 
relative indexes are high in every age period except 25 to 34 yea~s, 
where the index is 95. The highest relative index (172) appears m 
the age period 45 to ~4. The high pneumonia ratio can perhaps be 
explained by the contmual exposure of longshorem~n and steve.dores 

' to inclement weather and a general weakened resistance to disease 
that results from the excessive use of intoxicating liquors. Expo­
sure to harmful dusts is sugge~d by the Englis~ authorities a~ a 
possible cause of the high mortality from pneumoma among Enghsh 
stevedores. 

TUberculosis of the 1•espiratory system.-The standardized rela­
tive index for tuberculosis is 89. Up to age 44 the relative indexes 
are very low. In the age periods 45 to 54 and 55 to 64 the ratios 
are much higher than those of all occupied males, the relative indexes 
being, respectively, 126 and 142. The higher ratios at the older a~es 
are perhaps the result of weakened resistance caused by cumulative 
injury to the lungs from frequent respiratory disturbances. The 
tuberculosis rate apparently has been greatly reduced, especially at 
the early ages, since 1911-1913. For all ages 15 years and over the 
woportion of deaths declined from 29.2 per cent to 12.8 per cent. 
The actual death rate, however, is probably still above the avera~e. 
In the English figures these men showed a rate 123 per cent above tne 
average. 

Alcoholism.-The number of deaths attributed to this cause is 
very small; nevertheless the consistently high relative indexes are 
strikin~ and certainly indicate that the actual death rate from alco­
holism IS very high. 

Oancer (all forms).-The standardized relative index for cancer 
is 88. No deaths are recorded up to age 35. The ratio is. high 
in the age group 45 to 54 (119), but low in the period 55 to 64 (77). 
Consequently the whole picture regarding cancer mortality is very 
inconclusive. English stevedores had a death rate from cancer 47 
per cent above the average. 

Oerebral l!emorrl!age, apoplewy, paralysis.-The -ratios for this 
cause are remarkably low. The standardized relative index is 46, the 
lowest figure for this cause found in any of the numerically more 
important occupations. Low ratios were also found in our earlier 
study. The number of deaths in both studies, however, is too small 
to give conclusive results. It is interesting to note that these dis­
eases and diabetes and influenza were the only important ones show· 
ing lower than average death rates for stevedores in England. 

Otl!er d48eases of tl!e l!eart.-The proportionate mortality for this 
cause is somewhat higher than the average. The standardized rela­
tive index is only 106, but above average indexes are found in every 
age period except 45·. to 54.• In the age- periods 25 to 34 and 55 to 
64 the relative indexes are .quite hig!)1 peing, respectively, 157 and 
115. These ratios probably mdicate high death rates because of the 
large total death rate in this occupation. 

Neplvritis (acute amd cl!ronic).-The standardized relative ·index 
for nephritis is 114. High ratios are found in every age period 
except 45 to 54, where the relative index is only 81. In our earlier 
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study Bright's disease was high in all ages over 54 years and low 
in the younger ages. The high ratios from this disease are con­
firmed, however, by the English figure, which showed a death rate 
from chronic nephritis among stevedores 57 per cent higher than 
among all occupied and retired males. 

Accidental or wndefoned violence.-Accidents are the chief occu­
pational hazard of longshoremen, the standardized relative index 
being 137. Only in the first and last age periods, where the deaths 
are few1 are the relative indexes less than average. The highest rela­
tive inctex is 177 in the age period 35 to 44 years. Occupational 
accidents cause an excessive number of deaths, accounting for 7.7 
per cent of the deaths from all causes and for 50 per cent of the 
deaths from accidents. 

Homicide (all f07'm8).-The unusual number of deaths from homi­
cide in the age period 25 to 34 is worthy of mention. There are 
eight deaths from this cause in that age period out of a total of 11 
deatlis for all ages. The relative index is 408. No explanation 
is offered for this peculiar phenomenon. It may be merely the 
result of chance variation. The fill'ures for all ages, though based 
on few deaths, indicate a high homicide rate for longshoremen and 
stevedores. 

Machinists 10 

MAcHINISTS as a group probably experience lower mortality rates 
than males of our industrial department. A large group of machin­
ists insured in our ordinary department in the years 1915 to 1926 
experienced a mortality about 10 per cent above that of standard 
lives insured in that department. In England and Wales in 1921-
1923 ( 5) several similar occupational groups had death rates below 
those for all occupied and retired males and individual causes of 
death showed average ratios. In the present investigation notably 
higher than average percentages were found for syphilis, and for 
influenza, the standardized relative indexes being 122 and 112, respec­
tively. Tuberculosis and diabetes each showed an index of 107. 

Typhoid fever.-Three-fourths of all the deaths from this disease 
occur in the first two nge periods. In the first period the ratio (92) 
is lower than average, but in the second it Is higher (110). In 
our earlier study higher ratios occurred at these ages, being, respec­
tively, 131 and 119. We should infer from this that the death rate 
from typhoid has gone down faster among machinists than among 
all occupied males. 

u Includes lathe hands, bench bands, die makers, tool makers, JrPar cuttcrEI nnd makers, 
machine bands and repair men In nutomoblle, car, railroad, machine, and other estnbUsb­
mcnts where Iron and steel are made Into a finished product through the usc ot lathef!: 
planers, and the usunl equipment ot a machine shop, The average age at death Ia 45.:.-. 
;years. (See note, p, 19.) 
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TABLI!l 26.-Number and per cent ot deaths from speci{lea\cauae• among while 
male macWnists, by age period.B, 1922 to 1924 . , ' 

Ages 16 years Per oent of deaths during age period- Stand· 
and over . . . . r:!!i 

Nom-~ Per 1•1o 26to 36to .. to Mto 66and ~ 

Number or deaths--.------------------------- ;,:~~-~--+:-1--"'--1 
41 64 61 

over lndes: 

1 

Cause of death 

002 871 814 . 992 600 -------
TJ'Dbold fever .......... ~-------------------- 321 0. 7 '2.4 
Iri11uenza, pneumonia........................ 488 10.1 11.2 

.Influenza __________ ~--------------·-·-··· 112 2. 3 6.._ ~ 
Pneumonia (all Corms) •...•.... ·---------· 376 · 7.8 

Other diseases of the respiratory system...... 70 1. 4 1. 2 
Tuberculosis of the respiratory system....... 820 17,0 29.3 

1.1 0.6 0.4 0.1 "8T ··-----9.4 12.1 10.1 9.6 
1.9 2.4 1. 7 L9 2.4 112 ._. 9.6 8.4 7.6 6.0 100 
.3 2.2 2.1 Ll 2.0 911 

32.6 19.7 13.8 6.9 L7 1111 
Syphill.!i, taboo dorsalis, and general paralysjs o!lnsan•----------------------------------- i:Jg 2.9 ,2 3.0 M · 4.4 · 2.4 0.6 122 
Cancer (all forms) ...................... ·••.••. 329 6.8 ·"1.2 L9 6.6 8.2 .12.2 10.4 9l'i 
Rheumatism (acute and chronic)............ 21 .4 .8 .2 .6 .7 .3 .2 ........ . 
Diabetes ..••••.••••••••• :. ••••••• .:.............. 72 1.5 1.4 L6 L1 Loi 1.9 L6 107 
Alcoholism ............................ ·.•..••• 30 .6 ,.2 .7 LO .9 .6 .2 .•••••• 
Cirrhoslsoftbeliver.~----------------------- 40 .8 .. ;,... .3 · .9 LO 1.9 .3 ....... 
Chronic occupational poisonings ________ ...... 1 •••••• •••••• .1 -~---· •••••. ---·-- ------ •••••.• 
Cerebral bemorrbagehapople.xy,.paralysis.... Z75 5. 7 .6 1.6 2. 2 6. 7 10.4. 13.6 00 
Otberdisea.sesofthe eart................... 670 13.9 5.1 · 8.4- 8.6 16.1 21.2 22.2 103 
Arteriosclerosis ............. -.., .. _.......... 46 1.0 .•.••. ----- .1 .6 .7 5.1 -------
Nephritis (aco.teandchronic) ........... ~----- 412 8.5 3.1 4..9 7.9 10.3 10.6 1ol.O UK 
Suicide (aU forms>------------------·--·----- 111 2.3 2.5 1.8 4..0 2.3 1. 7 1.4 ...... . 
Accidental or undefined violence.............. 4.93 10.2 22.4 12.6 10.9 8.0 6.0 f.2 89 

Occupatlonalaccidents.................. 133 ·2.8 4.7 3.2 3.7 2.9 L7 .5 ........ . 
Traumatism by talL........................ 44 .9 . 7 1.2 .5 1.2 .9 .9 ...... .. 
Traumatlsmbymacblnes............... 46 1.0 2.2 .8 1.1 .9 .7 .3 ...... .. 

Homicide(alltorms) ...................... ~.-- , 37 .8, 2.0 1.8 .6 .4 , .1 ........ .:. ..... . 
All other causes ... ~ . .:..~'-- ........ · ..... .: ........ ___ .__1-;.;.74;.;.9 -1-"'16;.;.' •:...1-'1:.:0.;.;.6+18."'-'--0 -1-"16__:. 8+1"-3-:.:9-1--"13;.;..4:..1--1-4._0+ •• _ •• _. --· 

Total.· ............. .: ...... ~--~--------·· 4,835 100.0 100.0 100.0 100.0 100.0 100.0 100.0 ---···-

Occupational deaths ............... -. ..... , .. ~ 141 W 4. 7 . 3.8 3.81 3.1 1. 8 . 6 .......... . 
Nonoccupatlonaldootbs ........ · .. :.. .. .:.~--~--- 4.,6~ 197.1 0.0·3 96.2. 00.2· 06.9 98.2 99.6 ........ .. 

~ Bee page 18 for explanation or standardiled relative index.· 

Respir;uory diBeases.-Most ~~ ~he. p~rcentages for respiratory 
diseases are very_ close to average figures., The standardized relative 
index for influenza is 112 and that for. pneumonia is 100. Other 
diseases of the respiratory ,system shov, high relative indexes. from 
ages 35 to 54, but the standardized relative index is 99 •.. , . · .. 

Tuberculosis of the respiratory system.-The standardized relative 
index for tuberculosis is 107 .. Previous studies, including our earlier 
!)ne, have shown high .tuberculosis ratios for machinists .. In the ages 
15 to 24 and 2~ to ,34~ the. pr~portionate.mortality is above the aver-· 
age, the relative maexes bemg 125 and 111, .. respectively. After 
age 34 the proportionate mortality is about o.verage, although. in 
the age period 45 to 54 the relative in.dex is 106. The percentages 
are much lower than they were in 1911-1913; indicating a; consider-
able decline in the rate during the period .. · . · 

Cancer (allforms).-The standardized relative index for cancer 
is 95. High relative indexes are found in the age periods 15 to 24 
and 35 to 44. The percentages of deaths are consistently higher 
than in 1911-19131 showing that machinists have probably shared 
in the general rise m the cancer death i·ate. 

'''I 
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Diabetes.-The standardized relative index is 107. The relative 
indexes are quite ·high up to age 44 but thereafter are average or 
below average. · 

Cerebral, hemorrhage, apoplexy, paral,ysia.-The standardized rela­
tive index is 96. In only one age period, 25 to 34, is there a marked 
variation from-the ratios of all occupied males (146). The death 
rate for- this cause of death has probably declined since 1911-1913 
as is the case among all occupied males. 

Other disell8es of the heart.-The standardized relative index is 
103. The relative indexes for the several age· periods indicate no 
marked differences from the average in the mortality of machinists 
from this cause. . · . ., 

Nephritis (acute and chronic).-' The standardized relative index 
for nephritis is 104. Only in the age period 55 to 64 is the relative 
index less thari 100. The highest relative index is found in the age 
. period 35 to 44, where it is 118. An occupational influence, however, 
IS not evident. : . 

Suicide (al,l forms).-Except in the age period 25 to 34, the 
ratios for suicide are appreciably high. The highest relative index 
appears in_ the a~e penod 65 and over; where it is 1'75. Curiously 
enough, a very high index ( 156) is found also in the age period 15 
to 24. A high proportion of deaths from this cause was also found 
in our earlier study, as well as b,v others who have made mortality 
investigations. An occupational mfluence can not be assigned to the 
death rate for suicide; but it is interesting to note in this occupation, 
as in a number of others, ·the concomitant high proportionate mor~ 
tality ratio for syphilis. · . . 

Accidental or undefon,ed violence.-The standardized relative in­
~ex is 89, .with low ratios at all age_s except 65 and ?Ver. Occupa­
tional accidents account for 27 per cent of all acCidental deaths. 
Machinery !lccidents alone cause n~arly 10 per, cent of the accidental 
deaths, g1vmg a fignre about tWI~e the average. Falls, however, 
cause relatively fewer deaths than among all occupied males.'· · '" . 

I , ' I 

Masons and Bricklayers'•• 
I o ' J •I' I,. ; ., I , "• I' '•oi 

THE MEDrco-ACTbru:AL analysis · of occu,Pational mortality (4) 
found a slightly higher, mortahty among bncklayers than the stand: 
ard. The ratio of actual to expected deaths wi!S 108 per cent, al­
though deaths from accidents reached about twice the normal figure. 
In England and Wales (5) bricklayers show a very favorable death 
rate, or one only 85 per cent of that of all occupied and retired 
males. The fatal accident· rate for English bricklayers is just about 
the average. In the present inveStigation the .standardized relative 
index for accidents IS . 123; l_Iigh indexes are ·also recorded for 
pneumonia and cancer~ 

.tiD Includes foremen and workmen : Stonemas()nR, brlcklilyerR, masons. brlcksetterll, D.nd · 
tile layers, .The-. o.\·eroge_ uge at death ili CiU~:! years. (.See note, p. lU.) 
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. . 
TABLE 27 -Nun•ber anrl per cent of deaths from speclllerl cauaea among white 

m~le masons and bricklayers, b1/ age periorlB, 19Z2 to 19Z4 

Cause of death 

AgeslSyears Peroentotdeathsdarlngageperiod- B=d· • 
and over tzed 

rela­
Num- Per Ui to 26 to 35 to 46 to 55 to &5and tlve 

ber cent 2t 34 oH M M over lndei 

------------------1·--~-~---~---~1---r--r--r--
Numberotdeatbs •• _________________________ 1,069 .•••.• 20 72 102 215 296 355 ----··· 

Typhoid fever-----·-····--·····-·-----------
IDJluenz.a, pneumonia ...................... . 

InOuenz.a ...... - ----. ---- ------... - --- ---
Pneumonia (all forms>-------------------

Other disensas of the respiratory system .... . 
Tuberculosis of the respiratory system ..... .. 
SYPhilis, tabes dorsalis, snd general paralysis 

of insane ....................... ------.-----
Cancer (all forms).---------------------·-··· 
Rheumatism (acute and chronic)------------
Diabetes .•••••••••••••••••••••••••••••••••••• 
Alcoholism ................................. . 
Cirrhosis of the liver ........ ---------------·-
Cerebml hemorrhage apoplexy, paralysis .. . 
Other diseases of the 6eart ................. .. 
Arteriosclerosis. ---...... ___ . __ .. __ . ---- ..••• 
Nephritis (acute and chronic) ............... . 
Suicide (aU forms)---------------------------
A.ccldental or undefined vJolence ............ . 

Occupational accidents ....... __ ....... .. 
Traumatism by falL ................... . 

Homicide (all forms>-------··----------------
:All other causes ............. ~----·····-------

3 0.3 6.9 1.4: ------------------ ------ ------· 
109 10. 2 .1._7- 2. 9. 7 13.7 6. 0 10. 6 11. 0 ------· 

16 1.6 1.4 1.0 .6 1.0 2.3 8l 
93 8.7 to.a s.a 1.2.1 s.e u.& 8.7 n 
19 1.8 •..... 1.4 2.0 1.9 L.& 2.3 91 

104 9.7 13.8 ZJ.6 17.6 It.• 7.8 3.1 8 

20 t.o •••••• u 6.9 t.9 2.0 .s 88 1 
111 10.4: 3.4: f.2 6.9 11.2 11.6 12.1 111 ' 

1 .1 ...... ...... .....• .S ••••••••••••••••••• j 
11 1.0 •••••. L4 2.0 ••·••· • 7 1. 7 61 I 
10 .9 ..••.. •••••• 1.0 ],9 1.4: .3 ••···•· 1 

18 1. 7 ------------ 1.0 .& 3. 7 l . .f -------93 s. 1 a • ______ 2. o 1. o o. s ta. o 101 
190 17.8 3.4: 9.7 6.9 13.0 22.0 23.1 fJ1 

Zl 2.6 ------------------ 1.4 1.4 6.6 ------- i 
103 9.6 ------ 4.2 4.9 11.6 9.1 12.1 89 ' 
17 1.6 3.f 2.8 2.9 2.3 L7 .3 -------
94 8.8 27.6 19 .• 19.6 10.2 7.1 2.5 121 
35 a.a a.• 8.3 7.8 a.a a.o 1.1 -------
30 2.8 ------ 8.3 6.9 2.8 2.7 .8 -------
9 .8 3.-4 6.6 ------ 1.9 ------------------- ' 130 12.2 17.2 16.3 14.7 14.-4 10.1 10.7-------1 

TotaL ................................ 1,069 100.0 100.0 100.0 100.0 100.0 100.0 100.0 ...... . 

Oocopationaldeatbs......................... 35 ~~ 8.3 7.8 3.3 ao L1 ----\-- , 
Nonoccupational deaths ..................... 1,(l..'if J 96.7 J 96.6 91.7 92.2 96.7 W.O 98.9 --·--r-

1 See page 18 for explanation of standardized relative indo:. 

Respirr.U<mj disell-8es.-The standardized relative index for pneu­
monia is 114. High relative indexes are displayed at every age 
period except 45 to 54 years. A very high relative index in the age 
period 15 to 24 is probably not significant because it is based on .few 
deaths. The number of deaths from influenza and other. diseases of 
the respiratory system are likewise too few. to give reliable ratios. 
The rel!LtiveJy larg~ proportion of deaths from pneumonia in t~is 
occupatwn IS possibly due· to outdoor exposure. In our earher 
analysis bricklayers and _plasterers were combined. The ratios for 
pneumonia varied but little either above or below the general average. 
Lower than average death rates were recorded for respiratory 
diseases in the English study. . 

Tuberc:ulosis of the respi:rai!01'y system.-The standardized relative 
i~de~ for tuberculo~is is 88. Tl:jei;e is a, gradual increase in the rela­
tive mdexes for this cause at each successive age period up to 64. 
Whereas the relative indexes are low up to age 44, thereafter the per· 
centages of deaths are distinctly higher than the corresponding fi!l­
ures for all occupied males. A similar age trend occurred also In 

. 1911-1913 among bricklayers and plasterers combined. The highest 
relative index (126) occurs in the age period 55 to 64. The progres· 
sively increasing relative indexes reflect very likely the result of the 
cumulative effect of exposure to dust and ex:posure to all kinds of 
weather. There has been a considerable declme in the relative in· 
dexes at each age up to 54 since the earlier study, suggesting a corre· 
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sponding decline in the actual death rate. For all ages 15 years and 
over the proportionate mortality for tuberculosis decreased amaz­
ingly, falling from 19 per cent in 1911-1913 to 9.7 per cent in 
1922-1924. - -

Cancer (all f01'TIUJ) .-The standardized relative index for cancer 
is 111. The relative indexes are high in every age period except 
55 to 64 years. The increase of the percentages over those in 1911-. 
1913 is considerably greater than the increase which has occurred 
among all occupied males. The number of deaths involved is small, 
however, and the inference that the death rate from cancer is in­
creasing at a more rapid rate than among all occupied males is 
consequently hardly warranted. It is difficult to see an occupa­
tional influence in these figures. In the English study of 1921-1923 
bricklayers had an average death rate from cancer. 

Other diseas88 of tll'e heart.-The standardized relative index is 
97. With the exception of the ratios in the age periods 25 to 34 
(139) and 55 to 64 (112) the relative indexes are quite low. It is 
unlikely that the death rate for this cause differs substantially from 
that of all occupied males. 

N eph:ritis (acute and chronic).-The standardized relative index 
for nephritis is 89. The figures do not show significant differences 
by age period. Only in the age period 45 to 54 is the ratio above 
normal, the relative index bemg 120. On the whole, .it appears 
that there is a low incidence of nephritis among bricklayers. 

Accidental or unilefoned violence.-Masons and bricklayers share 
the accident hazard common to all the building trades. The stand­
ardized relative accident index is 123 and the proportionate mor­
tality is higher than the average in every age period up to 64. The 
highest relative index (161) appears in the age period 35 to 44 years. 
The proportion of deaths from falls ranges from two to five times the 
normal. A relatively large number of occupo.tional fatal accidents 
prevails in every age period except' 15 to 24 years. Occupational 
accidents account for 37 per cent of all accidental deaths. . 

Merchants and Storekeepers 21 

No RECENT American statistics giving death rates for merchants 
and storekeepers are available; the English data, however, are in­
structive. In the report of the Registrar General, 1921~1923 (5), 
proprietors and mana._gers of wholesale and retail businesses have an 
average death rate. Low death rates were recorded for tuberculosis 
and accidents and high death rates for the degenerative diseases. 
In our analysis also the degenerative diseases show very high ratios. 
The ratios are so high as to leave little doubt that the actual death 
rates are higher than the average. Very low ratios are found for. 
·tuberculosis and accidents. 

:n Ine1udes who1esnle nod retail d<'nl<'rs tit vnrlous smoll lines: Stationery, bookR, boots 
and shoes, candy, tobacco groceries, drugs, coni nod wood, carpets. dry goods, hardware, 
flowl'!rs, fruit, rurnlture, fixtures, glnssware.L. harness, hats, jewelry, music. optical goods, 
newspapers, produce, nnd butcher shops. ~·ne average uge at aenth is 54 years. (Sec 
uote, p. 19.) 

68357'--<1{1--.5 
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TABLE 28.-Number and per cent of deatl•s from specified causes among tchite 
male merchants and storekeepers, by age ZJCri<>ds, 1922 to 19!4 

Ages 15 years Per cent or deaths during age period- Stand-and over nrd-

Cause of death 

bcr cent 2f • 34 44 M 64 index I 
Num- Per 16 to 26 to 35 to 45 to 55 to ~ ~ 

---------1--j- --1-1 -
Number of deaths.-------------------------- 3, 133 ------ 68 240 467 661 938 -----·· 

~~~~e;:~umonia::::::::::::::::::::::: 
In1luenu. __ .... ---.. ----- ---- .• ---- -----
Pneumonia (nil forms)---------------··-­

Othcr diseases of the respll'8tory system ..•.. 
Tuberculosis or the respiratory system_ _____ _ 

7 0.2 L6 0.8 0.4 0.3 -------··-:---------
270 8. 6 4. 4 10.0 11. 4 6. 8 8. 2 9,1) -------
65 1.8 1.6 2.6 1.6 1.8 L3 2.2 82 

216 6.9 2.9 7.6 9.8 6.0 6.9 6.8 81 
li6 LS ••.•.• .8 2.4 2.1 L7 1.7 107 

242 7.7 23.6 26.7 16.6 7.3 2.7 2.3 77 
8YJI~2:n~~-~~~-~-~~~~~- 60 1.9 ----·· .8 ._3.

4
6 i~ ~~~ i.g ~ 

Cancer (all forms)........................... 262 8. 4 L 6 L 7 . • 
Rheumatism (acute and chronic)............ 9 .3 ...•.. .4 .4 .li . 3 ------ --··---
Diabetes..................................... 101 a2 2.9 2.1 .9 a.o 4.4 3.8 ::m 
AlCQhollsm.................................. 20 .6 ....•. 2.9 L3 .8 .2 -----· -------
Cirrhosis of the liver........................... 60 L 9 ........ 2.1 1.8 2. 7 2. 2 LO ...... .. 
Chronic occupational poisoniogs................ 1 .............. ------ ...•.. .2 -------------------

Lend poisoning............................ 1 ........ ----·- ••.... ----·· .2 ............. -------
ce-b-' bemorrboge apopJ<>..-v ......,_,..-~.. 331 10.6 1.5 .8 li. 7 8.3 13.5 15.6 137 

·~ ''" • -·· !"G'- .... _,......,.____ 10.4 1.2. 7 19.7 20.8 20.7 128 Other diseases or the heart ...... _____________ 578 18. 4 16. 2 li. 
1 Arteriosclerosis ....... -............................ 52 1. 7 ..... .~ .4 ....... .6 .9 -------

Nephritis (acute and ehronJc)..................... 393 12.6 2. 9 6. 7 8. 8 12. 4 14. 4 lli. 3 131 
Suicide (all forms)............................ 65 2.1 ...... 3.3 2.8 3.3 1.5 1.0 ...... .. 
Accidental or undefined vfoleoce ...•. .:........ 161 4.8 22.1 9.6 7. 2 5.1 2. 7 2. 7 65 

Occupational acci.deots.................... 19 .6 2. 9 .4 1. 3 . 6 .3 .4 -------
Homicide (a11 forms)......................... 43 1. 4 li. 9 4. 2 1. 3 2. 3 . 7 

1 
·l ····---

All other causes_ ____________ ·-:····-----···· 482 13.8 17.6 16.3 19.li 15.0 11.2 1. . ...... . 

TotaL ... --:·-----.! ................... ~ ...... 3,133 ]00. 0 100.0 100.0 100.0 100.0 100.0 100.0 -------

OccupatfonaJ deaths........................... 22 . 7 2. 9 . 8 I. 3 . 8 .4 .4 ----··· 
NoooccupatJooal deaths ......................... ~III 99,3 97.1 99.2 98.7 99.2 99.6 99.6 ....... .. 

. 1 See page 18 for explan~tloo ot standardJzed relative Jndex. 

Respiratf»'!j disell8es.-Influenza and pneumonia are less important 
causes of death in this group than among all occupied males. The 
standardized relative indexes for pneumonia and influenza are 81 and 
82, respectively. The ratios in the individual age periods are, with 
few exceptions, below the average. Other diseases of the respiratory 
system, however cause a large number of deaths after age 35. The 
standardized refative index is 107. English "shopkeepers" have 
death rates from influenza and pneumonia slightly above the average. 

Tuberculosis of the respiratf»'!j &ystem.-The standardized relative 
inde_x for tubercu~osis is 77. The ratios ~ecrease P.rogressively from 
100 m the age penod 15 to 24 years to 44 m the penod 55 to 64. The 
low tuberculosis ratios are perhaps a reflection of the better economic 
condition of these workers as compared with the industrial population 
as a whole. This is borne out by the fact that store clerks and sales· 
men who work in about the same environment have a standardized 
relative index of 104. 

Oum.cer (all f01'1n8).-The standardized relative index for cancer is 
92. The relative indexes are low at the older ages when cancer is 
of greatest importance. The death rate is probably less than that of 
all occupied males. English shopkeepers have a lower than average 
death rate from cancer. 

Diabetes.-The standardized relative index for diabetes is 204. The 
proportions are consistently high throughout with the exception of 
the age period 35 to 44, when the proportion is average. In Eng· 
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land and Wales the death rate from diabetes for a similar occupa­
tional group was 48 per cent above the average. 

Oi:rrhosis of the Uver.-This disease is inordinately frequent. The 
.. highest relative index is 525, in the age period 25 to 34. It is high 
in every age period except the first, where no deaths are recorded. 
It is surprising to note that the ratios generally are low for alcohol­
ism and syphilis, which are the commonest causes of cirrhosis of the 
liver. 

Oerebrlil hemorrhage, apoplercy, pmrlilysis.-The standardized rela­
tive index is quite high {137), indicating a high death rate for these 
diseases. The death rate for English shopkeepers is 9 per cent above 
the average. After age 34 the relative indexes run from 211 in the 
age period 35 to 44 years to 124 in the age period 55 to 64. 

Other di8eases of the heart.-At every age except 65 and over this 
cause of death is more prevalent than among all occupations. The 
standardized relative index is 128. At the younger ages the excess 
is greater than at the later periods of life. 

N eplvriti8 (acute and chronic) .-Nephritis, like the other degener­
ative diseasesl..is a more frequent cause of death than among all occu­
pied males. The standardized relative index is 131. 

Suicide (all f01'11Ui) .-The ratios for suicide are above average in 
three of the five working age periods. English shopkeepers had a 
death rate from suicide 62 per cent above the average. 

Accidental, or undefined violence.-Accidental or undefined violence 
is a relatively unimportant cause of death among storekeepers. The 
standardized relative index is 65. The ratios are very low in every 
age period. Occupational accidents are very few. 

Homicide (all fornta).-The hazard of homicidal death among\. 
shopkeepers seems to be very great. The relative index is high at 
every age, reaching the maximum in the age period 45 to 54, where 
it is 383. The ratio is also more than three times the average in 
two other a~e periods, namely1 15 to 24 and 55 to 64 years. Shop­
keepers havmg large sums ot money in their possession, are fre­
quently attacked by bandits, and so this cause of death may perhaps 
be counted occupational in character. However, none of the deaths 
was classified as definitely of occupational originJ which would 
indicate that the facts were incompletely reported on the death 
certificate. 

Painters, Paper Hangers, and Varnishers" 

A NUMBER of mortality studies have revealed a somewhat higher 
than average total death rate for painters. The medico-actuarial 
investigation of 1913 (4) reported the ratio of actual to expected . 
deaths among journeymen house painters to be 111 per cen~. In 
.En~land and Wales in 1921-1923 (5), the death rate among pamters 

and decorators was about 7 per cent higher than that among all 
occupied and retired males. These studies and also our 1911-1913 
investigation (1) disclose high mortality from lead poisoning, 
nephritis, cerebral hemorrhage, and accidental violence. In the 

•Includes bouse, butldlng, and bridge painters, all sentrold painters, freseoers, grainers, 
decorators, wood finishers carriage painters, interior flnlsbers, paper hangers. and un­
sp~lflOO painters (docs nOt Include sign writers, lettererli, and gilders). The 1n-eruge 
age at death ts Gl.Q years. (See note. p, 19.) . 
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present analysis we find confirmatory evidence of the higher incidence 
of these causes of death, although considerable iiJ?provement has 
taken place since our previous study. It is interestm_g ~ note that 
there were 54 deaths from chronic occupational lead pmsorung_ amon~ 
painters, which was over three-fourths of all deaths from tlus cause 
u.mong white male industrial policyholders. 

TABLE 29.-Number and per cent o( deaths (rom specified causes among tDhilt 
male painters, paper hangers, and \'arnishers, bu age periods, 1922 to 
!924 

. ,., 
Ages Ui years Per cent of deaths during age per('" 81 and over 107 

Cause or death 
,_. 

71 

Nwn· Per .... 25to . ... .... ·t . ber cent .. .. .. .. .. 92 
- ~---i}i 

Number of deaths--------------------------- 2, 740 ------ 107 2<9 462 

--=- --ir ::::::: ~bold fever-----------------·-------~--._ __ 4 0.1 3.7 
·-g~r "i0:4- -uenza. pneumonia .. -----------------··- 223 8.1 13.1 7._'6 --- -------

Infiuenza .. ___ ... ___ .. --- ----.. ---- ----·. 28 1.0 •• 1.6 1.8 -~ .• 137 
Pneumonia (all Corms>.--------------·--- 195 7.1 12.1 8.0 8.6 7.1 tt· 7 J28 Other diseases or the resftlrntory system.-- .• 30 1.1 .9 1. 2 1.1 •• Tubercalosls or the rcsp ratory system.. ...... 333 1U 28.2 28.1 21.6 1i 3 r t ~ ----iiii 

Syphilis, tabes dorsalis and general paralys.i.s 
71 u 3.6 4.2 3.4 

'1 
-····os of ins:Bne ..... ------ -------- _____ -------- ---

Cancer (all forms)--------------------------- 235 8.6 .9 2.0 4.4 10.8 
Rheumatism (acute and chronic) ............ 6 .2 ------ .8 .2 Diabetes. _____________________________ ~----- 26 .9 ------ 1.2 •• • 6 1 . 
Alcoholism. ---.. ---- ---. ---- __ •••• ---------. 28 1.0 ------ 1.2 2.0 1. 2 1. r--Cirrhosis of the Uver .... --------------------- 34 1.2 ---:g· • 8 •• 1.8 1 . ,. 
Chronic occupational poisonings _____________ " 2.0 1.2 3.3 2.5 1 .. - i== Lead poisoning .. ------------------------ .. u •• 1.2 3.3 2.3 1.8 

. ------Other poisonings .•. --------------~-~.: ... 1 ------ ···:.r .2 ·io.·o· \:---- I Cerebral hemorrhage, apoplexy, paralysis ____ 2<8 9.1 ""i"S" 5.3 u Other diseases of the heart ___________________ 420 IU 7.6 10.8 14.9 16.8 23.1 l Arteriosclerosis. ---.. ---- _ --- ...••• -----•. -- .. 42 1.5 ··o.T .2 •• 1.7 4.0 '\ 
Nephritis (acute and chronic) .. -·----------- ,.. 10.6 4.0 6.2 12.0 12.6 14.1 
Suicide (all for~--------------------------- 41 1.5 1.9 2.4 2.2 1. 7 1. 0 .9 --Accidental or un eOnod violence _____________ 298 10.8 29.0 17.7 11.7 10.2 9.9 6.9 1~ 

Occupatlonnl accidents.------~~--------- 117 4.3 12. I 8.4 4.2 3.5 4.5 1.6 --·--Traumatism by talL .................... 126 4.6 u 8.0 u 3.8 5.0 2.6 ----Homicide (all forms) _________________________ 16 .6 3.7 1. 6 .9 .6 "ii."9" ··u.-2- -----A11 other causes .•...•.•.• ~------•------------ 341 12.4 14.0 16.5 13.7 13.2 

TotaL ......•........ ·------------------ 2, 740 100.0 100.0 100.0 100.0 1too.o 100.0 100.0 -----. . 

173 6.3 13.1 9.6 7 .• 6.0 2.8 Occupatlonnl deaths._._ •. ___ . _____ ------- .. _ ... -----Nonoccupational deaths .... ~---------------- 2,567 93.7 86.9 00.4 ou 94.0 93.5 97.2 ..... -
I See page 18 for e.xplan.o.tlon of standardized relative Index. 

. Res-piratory t:Useases.-The percentages for respiratory disease 
!n almost every age period ai·e appreciably less than the correspond· 
mg figur!ls for a!f O<;cupied, males. Pneumonia, however, displaY' 
a very h!gh relatrye 1~dex m the ~ge period 15 to 24 (189). The 
s~andardiZed relatn;e mdexes for mfiuenza, pneumonia, and other 
diseases of the respiratory system are respectively 54 100 and 7& 
Th t . f h . ' ' ' ' e ra 10s o: t ese diseases were also low in .our earlier study. , 
· Tuber~01ns of the respiratory Blfstem.-The death rate from tu· 
berculos:u:: Is !!Pparently not appreciably different from the nvernp· 
The relat1ve mdexes do not deviate much above or below 100, eJCcepl 
in the a~e period 15 to 24, where the excess is 12 per cent. The 
standard1zed relative index is 102. The averf!g_e mortality is c•t.; 
roborated by th~ experience of England and Wales for 1921-1~· 
and by .our earh~r study. The decline in proportionate m~rtn~rty 
from thiS cause smce 1911-1913 has been very favorable, indicating 
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a decline in the death rate at least equal to that among all occupied 
males. 

Cancer (all forms).-The standardized relative index :for cancer 
is 93. The percentage o:f deaths is appreciably above average in 
only one age period, 45 to 54, where the relative index is 113. At 
all other ages the percentages are about average or below average. 
The cancer death rate we should infer, therefore, does not deviate 
greatly from the average. Low ratios were found also in our earlier 
study. In England and Wales the death rate from cancer among 
painters and decorators is about 7 per cent higher than among all 
occupied and retired males. . . · 

Lead poisonilng.-Two Jler cent of all the deaths in this occupa­
tion result :from lead poisoning, the highest proportion occurrmg 
in the age period 35 to 44 years, where it is 3.3 per cent. Secondary 
effects of lead poisoning are shown in the higher than average ratios 
for apoplexy, paralysis, and nephritis. There were exactly the same 
number of deaths in 1911-1913 as in 1922-1924. The proportionate 
mortality in each age period was practically the same. But, as there 
were probably more painters insured with the company in the later 
period, these figures apparently indicate an actual decline in the 
death rate from lead poisoning. It should be pointed out in this 
connection that there has been a decline of 50 per cent in the death 
rate from lead poisoning among white males 15 years and over 
between the years 1912 and 1923. Such a large decrease in the total 
death rate could be brought about only if conditions among painters 
improved, as more than half of the ·deaths from lend poisoning 
occurred among painters. . . . . 

In England pamters are apparently less exposed to the lead hazard 
than in Amerwa. In the former country, less than 1 per cent of 
all deaths are due to lead poisoning, as compared with 2 per cent 
in our group of painters. · 

Cerebral hemorrhage, apoplexy, and paralysis.-The proportionate 
mortality: for this cause is higher than among all occupied males at 
the significant ages, except in the age period 45 to 54 years, where 
the relative index is 92. The standardized relative index is 109. 
The highest relative index is 196, in the age period 35 to 44. Lead 
.absorption is undoubtedly an important causative factor in these 
high ratios. · · . . . . . 

Other diseases of tl~-e heart.,-The .standardized relative mdex lS 
91. The percentages for this cause are high in the age periods 25 
to 34 and 35 to 44, where the relative indexes are 109 and 117, 
respectively. At the other ages the percentages are all less than 
average. This occupation does not appeqr to exert any harmful 
influence on the heart. In England and Wales, however, the death 
rate from valvular heart disease among painters is 13 per cent above 
the average. · . . . . . . 
. Nephritis (acute and chronw).-The standardized relative mdex 

for nephritis is 111. The percentages are higher t):>!'-n .those among 
all occupied males at the older ages, when nephritis IS of greater 
importance. In the age period 45 to 54 the relative index is highest 
( 124) and at the ages 55 to 64 it is 1_15. One can s~e here a!so ~he 
cumulative effect of lend upon the kidneys. The high relative m­
dexes at the older ages are confirmed by pathological investigations 
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and by our previous study covering the years 1911-1913. The death 
rate from chronic nephritis among painters in England and Wales 
is 90 per cent higher than that of all occupied and retired males. 

Accidenttil or undefined violence.-As in the other building trades, 
the proportionate mortality from accidental violence is higher than 
that of all occupied males. The standardized relative index is 118. 
Only in the age period 35 to 44 is the relative index low (96). The 
highest relative n~dex (160) is in the age period 55 to 64. It seems 
~rtain, therefore, that painters, paper hangers~ and varnishers have 
a high death rate from accidental violence. .!falls account for 42 
per cent of all accidental deaths, while among all occupied males 
the corresponding figure is 13 per cent. The relative indexes for 
occupational accidental deaths are high in every age period except 
35 to 44. In the medico-actuarial investigation also, accidents ac­
counted for more than the normal proportion of deaths. English 
painters, on the other hand, showed an average death rate from ac­
cidents. The percentage of deaths for all ages 15 years and over 
in the Metropolitan experience has increased from 8.7 per cent in 
1911-1913 to 10.8 per cent in 1922-1924. Although this IS a greater 
proportionate increase than is found for all occupied males, it should 
not necessarily be construed as representing an unfavorable trend 
in the death rate, but as probably due to a steeper decline in the 
death rate for other causes of death among painters. 

Plumbers, Gas Fitters, and Steam Fitters •• 
ON THE whole, the death rates for these occupations are probably 

lower than those for all occupations combined m our industrial ex­
perience. In the report of the Registrar General for 1921-1923 (5), 
plumbers and also gas fitters and pipe fitters show lower than aver­
age mortality rates. The medico-actuarial investigation of 1913 (4) 
reports the ratio of actual to expected deaths among journeymen, 
plumbers, and steam fitters to be 99 per cent. In the present in­
vestigation the proportionate mortality is notably above average 
!or nephritis, syphihs, and suicide. The percentages of deaths from 
mfluenza1 cerebral hemorrhage, apoplexy, and paralysis and acci­
dental vurlence are also somewhat higher than average. Deaths 
from heart diseases are relatively infrequent. . 

Respiratory diseases.--()£ the respiratory diseases pneumonia is 
th~ orily on!l which accounts f<_>r a suflic!ent. number of deaths to give 
!·eliable ratios: The st~ndardized rel~tive mdex is 90. The relative 
~ndexe~ are ~gh only m the age venod 15 to 24 (109), and in the 
mdefinite period 65 and over (146). It appears therefore that the 
death rate from pneumonia among plumbers is probably l~wer than 
that of all occupied males. 

• Includes pipe fitters gas fitters, steam fitters 1 b 1 1 
cutters, and plumbers' helpers. The average age at 1d~:hmtse~sd fc~::? nrs~e~~{~, r:r.; 
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TABLE 80.-Number and per cent of deaths from speci(led causes among white 
male plumbers, gas :fitters, and steam fitters, by age periods, 1922 to 1924-

Cause of death 

A~l~~:rs Per cent of deaths during age period- Stand~ 
,... ard· 

'---,---1---.---.---,--.---.-~ ~d r rela-
Num- . Per 16 to 25 to 35 to 45 to 55 to ~~nd tlve . 

ber cent 24 34 44 64 64 over index• 

-----------1----1----1--
Numberofdeaths.-------------------------- 1,263 ------ 100 2Z1 275 330 206 125 -------

'l:J:.hoid rever •• __ •• _ •• ___ .-----••• ___ •• _ •• __ 
uenza, pneumonia •••• --- •••••• ----.-~ __ _ 
Influenza~--------------- __ •••• __ .••••••• 
Pneumonia (all forms) ••••••••••••••••••. 

Other diseases of the respuatory system ••••• 
Tuberculosis or the respiratory system.. •••..• 
Syphills, tabes dorsalis, and general paralysis 

of insane _____ •••••••• ----.-----------------
Cancer (all forms)--------------------------­
Rbeumatism (acute and chronic)------------Diabetes ____________________________________ _ 

Alcoholism_ ---- •••• -------. __ -------- •• --- •• 
Cirrhosis of thellver •• -----------------------Cerebral hemorrhage apople.r.y, paralysis ___ _ 
Other diseases of the heart.__ ________________ _ 
Arteriosclerosis_ --------- ---- ____ .; _________ _ 
Nephritis (acute and chronic) _______________ _ 
Suicide (all forms>---------------------------Accldental or undefined violence_ ___________ _ 

Occupational accidents.----- •• ---------_ 
Traumatism by falL-------------------­
Absorption or Irrespirable, liritating, or 

poisonous gases ••••• _._.-------_------_ 
Homicide (all forms>-------------------------
All ether causes .••••• ------------------------

• 121 . ..., 
98 
10 

196 

0.4 3.0 0.4 ------
9.6 9.0 10.1 9.8 
1.8 2.0 2.6 1.5 
7.8 7.0 7.5 8.4 
.8 ------ 1.3 .7 

15.6 23.0 26.0 23.6 

42 3.3 ------ 2.2 6.9 
89 7.0 2.0 2.6 3.6 
3 .2 1.0 .4 ------

18 1.4 2.0 L3 1.8 
9 • 7 ------ ------ 1. 8 

10 .8 ------------ 1.5 
75 5.9 ------ 1.3 3.3 

143 11.3 2.0 6.6 7.6 
13 1.0 ------------ .4 

131 10.4 5. 0 5. 3 8. 4 
37 2.9 3.0 2.6 4.0 

150 11. 9 28. 0 16. 7 10.9 
41 3.2 6.0 6.6 3.6 
26 2.1 3.0 1.8 1.8 

0. 3 ------ ------ -------
9.1 8. 7 11.2 -------
.6 3.4 1.6 103 

8.5 5.3 9.6 90 
• 9 ------ 1. 6 36 

11.5 4.9 .8 95 

2.4 3.9 1.6 126 
9.4 1L2 13.6 93 
.3 -------------------

1.8 .5 .8 96 
1.2 ------------------­
.9 1.5 -------------

6.4 11.7 14.4 108 
12.4 14.6 27.2 75 

. 3 2. 4 4. 8 -------
15. 5 12. 1 12. 0 131 
3.0 3.4 -------------
9.1 9.2 4.0 Ill 
1.8 1.9 -------------
2.1 3. 4 ------ -------

11 .9 ------ .4 1.1 1.2 1.0 .8 -------
15 1.2 2.0 2.6 1.5 .9 -------------------

100 15.5 20.0 20.3 14.2 14.5 16.0 8.0 -------

TotaL •••••••• ---------·-·······------- 1,263 100.0 100.0 100.0 100.0 100.0 100.0 100.0 ------­

OccupatlonaJ deaths.------------------------ 42 3.3 7.0 6.6 3.6 1.8 1.9 ------------­
NonoocupatJonoldeaths ••••••••••••••••••••• 1,221 96.7 93.0 93.4 96.4 98.2 98.1 100.0 -------

• See page 18 for explanation of standardized relative Index. 

Tuberculosis of tlw respiratory system.-The standardized relative 
index for tuberculosis is 95. The highest relative index (114) is in 
the age period 35 to 44. The relative indexes are less than average 
at every other age. In England and Wales, the tuberculosis death 
rate for plumbers and for gas fitters and pipe fitters in 1921-1923 was 
somewhat less than that for all occupied and retired males. In the 
\]nited States the medico-actuarial investigation of 1913 reports that 
journeymen plumbers and steam fitters had a death rate from tuber­
culosis which was above the standard. The latter statement is con­
firmed by the ratios of the Metropolitan industrial experience of 
1911-1913. In that experience the relative index was slightly below 
average in the first age period, but the relative indexes were progres­
sively hi~her in each age period up to 55 to 64 years. The present 
analysis mdicates a favorable decline. The percentage of deaths for 
all ages, 15 years and over, has decreased from 31.6 per cent in 1911-
1913 to 15.5 per cent in 1922-1924. 

Oarwer (all forms).--The standardized relative index for cancer 
is 93. At ages 35 to 64 when the percentages for t_his cause_ are _signifi­
cant the relative indexes are low. The very h1gh relative mdexes 
between the ages 15 to 34 are inconclusive because of the small num-
ber of deaths recorded at those ages. . 

Lead poisoning.--The exposure to lead in this occupation is not 
severe enough to cause deaths from lead poisoning. During the three 
years in which 1,263 deaths were recorded among plumbers, gas 
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fitters, and steam fitters, not one was reported as due to lead intoxica­
tion. In the earlier study one death was recorded. It may well be1 
however, that this is merely the result of inaccurate reporting o! 
causes on death certificates. English plumbers are apparently ex­
posed to a ~renter lead hazard, as there were 14 deaths recorded from 
lead poisonmg among them in the years 1921-1923. The fur-reaching 
constitutional effects of lead ubsor_ption are clearly reflected in our 
figures, however, by the hi~h ratios for cerebral hemorrhage and 
nephritis. The recent English figures also showed high death rates 
for these diseases, us did also our earlier analysis. 

Cerebral hwwrrhage, apoplexy, paralysis.-This cause is one of 
the few principal ones showing consistently high ratios. The stand­
ardized relative index is 108. That this IS not a· casual occurrence 
is corroborated by the high death rate for cerebral hemorrhage 
among plumbers, gas fitters, and pipe fitters in England and Wales 
in 1921-1923. The rate for ages 20 to 65 was 43 per cent higher than 
avera~e among plumbers, and 36 per cent higher among gus fitters 
and pipe fitters. Lead absorption, as has already been suggested, i~ 
probably an important factor. The decline in the death rate for this 
cause since 1911-1913 has apparently been relatively greater than 
among all occupied males. 

Other di.yeases of the hea1-t.-The proportionate mortality ratios for 
heart disease point to a favorable death rate from this cause. The 
standardized relative index is 75. The relative indexes are low in 
every age J?eriod except 65 and over and are generally lower also 
than those m 1911-1913. • 

NephritU! (acute arut chronic).-Nephritis exhibits the highest 
relative indexes of any of the main causes of death. The stand­
ardized relative index is 131. The indexes vary from 110 to 185, 
the latter appearing in the age period 15 to 24 where only five deaths 
are recorded. Of the significant figures, 160 in the age period 45 to 
54 is the highest. In England and Wales the death rate from chronic 
n:ephritis among plumbers is almost twice the average. Lead absorp­
tion is probably an important causative factor in this result. 

Suicide (all f07'm8).-There appears to be no condition inherent 
in the occupation under consideration to which the hi~h ratios of 
deaths by suicide can be attributed. The highest relative index is 
243 in the age period 55 to 64. The number of deaths is small enough 
undoubtedly to allow large deviations, but the consistently high 
ratios suggest a true excess in the mortality from this cause. 

Accidental or undefined violence.-The standardized relative index 
for accidents is 111. The ratios are higher than average in every age 
period except 35 to 44. The highest relative index is 148 in the age 
period 55 to 64. Occupational accidents are fewer than among all oc­
cupied males. The proportion of deaths from falls, however . is con­
siderably higher than average in every age period. There w~re also 
relatively more deaths from absorptiOn of irrespirable gases than 
among all occupied males. 

Policemen" 

-~T IS COMMON knowledge that the policeman's duties are fraught 
With danger. The degree. of hazard, however, is perhaps not fully 

s.. Includes city policemen, Jl11lrshnls, detectives, constables and sbcrttrs The average 
age at death 1fJ 47,9 yeus. (See note, p. 10.) ' · 
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~ealized.. Not less than 8.6 per cent of the deaths at all ages occurred 
m the line of <;lut;v; of these, 4. 7 per cent were due to accidental 
causes, in the restricted sense used in tllis text, and 3.9 per cent were 
due to honlicide during active service. The latter figure is very 
probably an understatement because of inaccurate reporting, for 
homicide (all foriDS) was responsible for 7 .Per cent of the deaths. 
The high proportion of honlicidal deaths IS corroborated by the 
analysis of the mortality of city policemen made by the late Freder­
ick S. Crum (17) of the Prudential Life Insurance Co. From 
information supplied by the chiefs of police, Crum found that 7.7 
per cent of all the deaths of policemen between 1915 and 1918 were 
due to homicide. The ·actual death rate from this cause was 1 per 
1,000. Up to age 24, 40.9J?er cent of the deaths of insured policemen 
were of occupational origin, and from 25 to 34 years 20.5 per cent 
of the deaths were so classified. After age 34 years, however, the 
proportion becomes distinctly less. Of the important diseases, pneu­
monia, diabetes, and nephritis cause the heaviest excess of deaths 
in our industrial department experience; heart disease is probably 
also somewhat -more prevalent than the average at the older ages. 
These high ratios suggest a high total death rate; which is confirmed 
by the medico-actuarial investigation (4). City policemen had a 
ratio of actual to expected deaths of 139 per cent and marshals, 
sheriffs, and constables 134 per cent. 

TABLE 81.-Nm,.be,· and per cent of death• from speci-fied causes among white 
male policl'men, bu age periods, 1922 to 1924 

Cause of death 

Ages 15 years Per cent or" deaths during age period- Stand· 
and over ard· 

' . !zed 
reJa. 

Num- Per 15 to 26 to 35 to 4.5 to 55 to 65and tive 
ber cent 24 34 44 M M over index 1 

---------+-1--1--f-f--1--1------
Number of deaths---····----------------~--- 700 ------ 22 132 142 148 1&1: 92- -----·· 

Typhoid lever............................... 2 0.3 ...... 0.8 0. 7 ....................... .. 
Influenza, pneumonia....................... 66 9.4 13.0 4.5 10.6 11.5 8.5 12.0 -------

Influenza................................ 7 1, 0 ...... ------ . 7 2. 7 1. 2 --··-- M 
Pneumonia (all forms)-----···-···----·-- 59 8.4 13.8 4.5 9.9 8.8 7.3 12.0 1£:6 

Other dlseasesottberospli'lltorysystcm..... 8 1.1 ------ .8 1.4 .7 1.2 2.2 81 
Tuberculosisoftherespl.ratorysystem....... 75 10.7 18.2 18.9 21.1 8.8 2.4 2.2 70 

SyJr?~~n~~~~-~~~i~:~~-~~~~~-~??-~. 19 2. 7 ------ 3. 0 3. 5 4.1 2. 4 •••... 106 
Cancer (n1l forms>--------------------------- li6 8.0 ..••.. L5 4.2 .6.8 17.1 10.9 1M 
Rheumatism (acute and chronic)............ 1 .1 4.5 ------ -·--·- ------------------ ------· 
Diabetes..................................... 12 1. 7 ..•... ...••. . 7 2. 0 a 7 2.2 119 
Alcoholism.................................. 2 .3 -----·· •.•••. . 7 . 7 ••.... ---··· -------
Cirrhosis of the llver ..... -------------------- 6 . 7 -•---- ------ . 7 1.4 1. 2 ------ -------
Cerebral hemorrhage apoplexy, plll'tllysls.... 34 4. 9 ----·- ------ 2.1 6. 4 7.3 12.0 71 
Other diseases of the bcnrt................... 89 12.7 ------ 4. 5 4. 9 16.5 18.9 23.9 82 
Arteriosclerosis.............................. 8 .9 •.•... ------ ••.... . 7 1.2 3.3 -------
Nephritis (ocuto and chronic)................ 78 11. 1 ------ 2. 3 8. 5 16.6 18.3 10.9 141 
Suicide (WI forms) ............ --------------- 23 3. 3 ------ 6.1 4. 9 3. 4 · 6 2. 2 -------
Accldentalorundefinadviolenoo ............. 81 11.6 40.9 28.511.3 7.4 3.0 6.4. 120 

Occupational accidents.................. 33 4. 7 27.3 12.9 4.2 2.0 .6 ------------
Vehicular occidents...................... 48 6. 9 31.8 14.4 6. 6 li. 4 . 6 6.4. -------

llomlcide (all forms) .... --------------------- 49 7. 0 22.7 18.2 4. 9 6. 8 1.8 ------ ••••.•. 
OccupotJonal homicides................. Z1 3. 9 13.6 7. 6 3.6 4. 7 1. 2 -----· ···----

All other causes .••. ------------------•-··---- 94 13.4 •••... 12.9 19.7 11.6 12.2 13.0 -------

TotaL ....•••••.........••........•... ~ 100.0 100.0 100.0 UJO.O 100.0 100.0 100.0 ...... . 

Occupational deaths_________________________ 60 8. 6 40.9 w· g ~ i ~J ~J iOO."O" -------
NonoccupaUono.ldeatbs..................... 640 91.4 .W.l · --··-·· 

1 See page 18 tor explnnatlon ot standardized relotlte index. 
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Respiratory diseases.-The number of. de';lths for diseases of the 
respiratory system, other th_an pneumom~, IS too small t? ~arrant 
consideration. The proportiOnate mortality for pneumoma IS suffi­
ciently higher than the avera~e to indicate an excessive death rate 
from this cause. The standardized relative index is 108. In the age 
period 15 to 24 the relative index is highest (213), although the three 
deaths in this period are too few to give a reliable index. From 
35 to 54 years the index is 106. Exposure to the weather is probably 
an important causative factor in these high ratios. 

TUberculosis of the respiratOT'Ij system.-The proportionate mor­
tality for tuberculosis is generally much less than for all occupied 
males. The standardized relative index is 70. In the age {leriod 
35 to 44, however, the relative index is 101. The figures are difficult 
to interpret because of the wide variations in the ratios, but they 
suggest a lower than average incidence of this disease. 

Oancer (all forms).-The standardized relative index for cancer 
is 104. The relative indexes are low in every age period, except 55 
to 64, where the ratio is 30 per cent in excess of that of all occupied 
males. 

Other diseases ofthe heart.-The standardized relative index is 82. 
Up to age 44 heart disease is relatively unimportant. Thereafter, 
however, normal ratios are exhibited. The highest relative index 
is 102, in the age period 45 to 54. Because of the high total death 
rate these ratios indicate an excessive number of deaths from diseases 
of the heart at the older aaes. 

Nephrritis (acute and cJ;;;onic).-The standardized relative index 
for nephritis is 141. At the ages 35 to 64 nephritis shows the highest 
relative indexes of any of the important diseases. The highest rela­
tive index (166) appears in the age period 55 to 64. Exposure to 
the weather is probably an important causative factor. 

Swicide (all forms).-There are no deaths from suicide in the 
first age period out of a total of 22 deaths from all causes. The 
ratios are very high in the ages 25 to 54, the highest relative index 
ir.. these ages being 218 in the age period 25 to 34. A very low 
ratio is recorded for the period 55 to 64 years, but the ratio is aaain 
high in the last period. The figures indicate on the whole, a hi.rh 
mortality from suicide among policemen. The familiarity with u~d 
the ready availability of firearms is an important factor. We note 
al~o a _great~r. incidence of syphilis, a disease frequently associated 
With high SUICide rates. · 

Accid&ntal or wndefined violence.-The standardized relnti ve index 
is 120. In the age periods 15 to 24 and 25 to 34 the relative indexes 
are high, bein~ 165 and 160, respectively. Thereafter the propor­
tionate !llortahty is les.s than among all occupied males up to age 
64. This may ~e due m part to the fact that many policemen are 
taken from active duty at the old~r ages. Occupational accidents 
account for 41 per cent of all accule_ntal deaths and are very im­
portant up to age 34. In the age perwd 15 to 24 the relative mdex 
Is 396 and at 25 to 34 it is 202. 

·Homicide (all forms).-Homicide looms up us one of the im­
porta~t causes of death ~mo1_1g policemen in every age period except 
65 and over. The relativ~ mdexes vary from four to over twelve 
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times the normal. In the first age period, 15 to 24, when more than 
22 per cent of all deaths are due to homicide, it is the second largest 
cause of death, being surpassed only by accidental violence. 

Railway Enginemen and Trainmen" 

THE OUTSTANDING feature in regard to the mortality of railroad 
enginemen and trainmen is the large number of deaths due to acci­
dent. The health of these workers is, on the whole, good; not only 
are there no severe health hazards, but, in addition, many workers 
are employed only after careful physical examination and are there­
after examined periodically. Because of the severe accident hazard, 
however, the death rate for this group of railroad workers has prob­
ably been above the average. No death rates are available for a 
comparable classification of railroad men, but some mortality data 
are at hand for a few of the individual occupations included under 
this title. In the medico-actuarial investigatiOn (4) the ratio of ac­
tual to expected deaths among passenger trainmen was 137 per cent. 
The death rate from accidents was six times the normal. The ratio 
for locomotive engineers was 160 per cent; and the death rate from 
accidents was ei~ht times the normal. Among locomotive firemen 
the mortality ratio was 190 per cent, with a death rate from accidents 
of nine times the normal. · . 

There has been, however, a most gratifying reduction in the fatal 
accident rate among these workers since the medico-actuarial study 
was completed, which. has favorably affected the total death rate. 
'We are fortunate in having for comparison a special study of the 
mortality of locomotive engineers published in the December, 1923, 
Statistical Bulletin of the Metropolitan Life Insurance Co., which 
shows clearly how ~reat this improvement has been. The results 

·of this study are so mstructive that we are reprinting the article in 
full. 

The special hazards of the locomotive engineer's occupation seem not to 
reduce his longe\'ity prospect below that o·f males in the general population. 
From figures recently submitted by the Locomotive Engineer's Mutual Life and 
Accident Insurunce Association, it was calculated in our office that the Ameri~ 
can locomotive engineer in 1922 at the age of 28 had an expectation of 41.14 
years, and this may be compared with the figure of 40.55 years for 1921 
among males In the United States registration States at age 27." The mor­
tallty experience of American males insured in the ordin8.ry departments of 
llfe-lnsurnnce companies for. the period 190(}..1915 showed nn expectation of 
39.36 years at age 28. This figure would now be much higher In view of the 
vastly improved mortnJity experience since the table was prepared. . Locomo­
tive engineers, therefore, appear to have an expectation of life about as good 
as that for the average American mnle of corresponding age. 

The last 10 years have seen a substantial decline in mortality among loco­
motive engineers. Between ages 31 and 55, the declines ranged from 32 to 
44 per cent. Beyond age 55 the evidence is not clear because of the relatively 
small numbers exposed to risk. In the following table we show certain age 
data for mortality from all causes of death combined. 

=a Includes railway engineers nod firemen operating freight or possenJrer trains-coal or 
on burning locomotives: railway trainmen, freight (conductors, brakemen, fiagmen, train­

. men) ; rnllway trainmen, passenger (conductors, brakemen, baggngemen, fiagmen, raHway 
mall and express employees, and ticket collectors). The average age at death is 43.2 
years. {See note, p. 19.) 

20 Life-table values for United States registration States available only at central ages; 
that Is, 27, 32, 37, etc. · 
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Death rates pel" 1,000, ana ea;pectat~ of life, at specified ages, Brothel"hood of 
Locomotive FJnglhUJcrs, 1922 and 1912 

Death rate per 1,000 Expectation of lire 

Brotherhood o I United States 
Americnn Men Ult., reiZistrotlon Locomotive States, males, 1900-1915 

A~e 
Per cent 

Engineers, 1922 1921 pe.-.od 
1022 1912 decline, 

1922-1912 
E:s:pecto· Expects· 

Central E:r:pect&- Contra! Central tion or tion of tlon of ... liCe ... lire ... life 

26 to 30 •••• 2. 89 2.89 ---------- 28 41.14 Z7 4&.55 28 39.36 
31 to 35 •••• 2.00 4.73 37.4 33 36.68 32 36.46 33 35.19 
36 to 40 .... 4.19 7.42 43.5 38 32. Z7 37 32.41 38 30.99 
4.1 to 45 •••• 6.08 9.69 37.3 43 28.00 42 28.,47 43 26.81 
46 to 50 .... 7.81 11.54 32.3 48 23.86 47 24.61 48 22.83 
51 to 55 •••• 12.56 19.30 34.9 63 19. tr1 52 20.87 53 19.05 
56 to 60 .... 25.05 25.00 I, I 58 16. .(5 67 17.36 58 15.58 
61 to 65 .... 28.95 34.01 14.9 63 13.30 62 14.12 63 12.47 
66 to 70 .... 51.72 55.85 7.4 08 10.57 87 ll.ZJ 08 9. 77 
71 to 75 ____ 85.76 70.77 I 21.2 73 8.71 72 8. 76 73 7.49 
76 to 80 ...• 94.67 103.45 8.5 78 7.31 77 6.08 78 U2 

81 to 85 .... 100.78 295.45 65.9 83 5.15 82 5.06 83 ..,. 
1 Increase. 

The most gratifying fact In this mortality experience Is the decline In the 
accident death rate. In 1912, fatal accidents occurred at a 1'1lte of 818 per 
100,000; In 1922, the rate was 167 per 100,000. This reduction of nearly one· 
half reflects a vast :Improvement in safety provisions for the operating per· 
sonnel of our American railway systems and accounts for a large part of the 
saving in mortality at the age range from 81 to 55 years. The typhoid fever 
death rate for this occupation declined from 29 per 100,000 In 1912 to 2 per 
100,000 In 1922. The tuberculosis death rate showed n drop from 55 to 40 
per 100,000 In 10 years. 

lucreases were recorded in the crude death rates for certain of the disenses, 
characteristic of middle life and old age. Bearing In mind the change In age 
distribution of this group between 1912 and 1922, we " standardized" the calcu· 
Iation of death rates for diseases of the heart and blood vessels-that is to say, 
we assumed the age distribution of 1922 to hold for 1912 also, and found that 
for organic heart diseases the death rate in 1922 was 74 per cent higher thnn 
in 1912.· Among males in the United States registration area, between 1910 
and 1921, there was a decrease of 9 per cent for ·comparable ages in the 
standardized death rate. For cerebral hemorrhoge nod apoplexy the Increase 
In the death rate between 1912 and 1922 was 11.4 per cent, but among males 
in the general pop~lation there was a decrease of 2.2 per cent. These increases 
in the death rate for two Important diseases of middle life and old age were 
not sufficient, however, to affect adversely the life-expectation figures, possibly 
because most of the deaths fell In the advanced ages huvlng a small proportion 
of the total exposure to risk. Bright's disease showed a decrease of 36 per 
cent between 1912 and 1922 for locomotive engineers, ns compared with a de­
crease of 23 per cent fo~ males in the general population. 

We ~an use t~is study as a basis for comparison in analyzing the 
m.ortahty exper1ef!ce of the group of railroad enginemen and train­
men under study m the present investigation, bearing in mind that 
the industr~al group includes firemen, conductors, and brakemen as 
well as engineers. 
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TABLE 32.-~umber anct per cent ot deatl,. (rom specified causes a"I<J"U white 

males, railway enginemen and trainmen; by age periorla, 1922 to 1924 

Cause or death 

Agesl5yenrs 
and over Per cent or deaths during age period- Stand· 

ord· 
'---.--~--,-~.--.--,---~-1 ~d I . ·ro~ 

ber cent 24 34 44 54 64 over index 1 
Num- Per. 15 to 25 to 35 to 45 to 56 to 65and tive 

-------'-----1---f---- -·--~1--J-·1---
Numberofdooths___________________________ 769 ------ 73 2M 161 112 124 91 -------

fiilboidfever ...... i~------------------------ 2 0.3 ------ ______ 0.6 ------ 0.81~- -------
~~e., pneumona ..... ------------------ 41 5.3 6.3 6.2 3.6 7.3 5.5 

uenza .................. . .-........... 12 1.6 1.4 L2 2._7 1.6 2.2 75 

" l2 
Pneumonia (ail forms) .. ---------·-·-···- 2{1 3.8 4..8 5.0 .9 5.6 3.3 

Other diseases or the respiratory system...... 3 .4 ------ . s . a .. ..• .•.•.. L 1 
Tuberculosis of the respiratory system....... 85 11.1 17.8 17.3 15.5 io . 8 L 1 
Syp~llis, tabes dorsalis, and general paralysis 

61 

oftnsnne ... _______ -------- ___ ------••.... __ 
Cancer (all forms) ••...........•............. 

~:!:,~~~sm::::::.::::::::::::::::::::::::::: 
Cirrhosis of the liver ... ---------------- .... . 
Cerebral hemorrhage apopJe::cy, paralysis. .. . 

- Other disease! of the heart.------------------
Arteriosclerosis .. __ •••••. - -------- ------- .•. -
Nephritis (acute nnd chronJc) .•••............ Suicide (all forms) __________________________ _ 
Accidental or undefined violence .. _________ _ 

Occupational accidents .. ---------- ..... . 
Railroad accidents .. _ ••.... __ ---· •• --- .. . 

Homicide (all rorniS) ............... _________ _ 
All other causes. ••• ·-·-----------------------

TotaL ....... -------------------------· 

Occup~Uona1 deaths ... --------------·------. 
Nonoccupational deaths .....•. __ -...... ----. 

17 2.2 .•••.. L4. 4.3 2.7 1.6 2.2 80 
50 6.5 ------ 4.3 2.5 10.7 12.1 11.0 97 
16 2.1 2.1 L9 1.2 a6 L6 2.2 1M 
2 .3 ·----- ------ .6 .9 10 1.a ·-·--- ______ 1.2 2.1 ~-i.·r ··2:2· -------

46 o.o ------ .5 .6 9.8 12.9 1s.1 .... iiS 
71 9.2 ------ 3.4 6.8 12.5 17.7 18.7 75 

J a: ~=~=~= ··2:9· ··6:s--iat· 1a:: 1i: ---iii 
~ 29:: ·67:!- ~:~ ·J:~ ·ia:t--i2:r ··a·a· ····m 
183 23.8 53.4 37.5 2.5.5 8.9 10.5 2.2 -------
174 22.6 54.8 35.1 23.6 9.8 8.1 2.2 -------

8 1. 0 1. 4 2. 4 1. 2 ------ ------ ------ .. --- .. 
113 14.7 11;0 12.5 16.1 18.8 16.1 13.2 -------

769 100.0 100.0 100.0 100.0 100.0 100.0 100.0 -------

184 23.9 53.4 38.0 25.5 8.9 ~ 2.2 -------
685 76.t 46.6 62.0 74.5· .91.1 ~89.5 '97.8 -------

1 See page 18 for explanation of stiUldardlzed rel.atlve index. 

Typhoid fever._:There were only 2 deaths from typhoid in 1922-
1924 out of 769 deaths from all causes. The low incidence of 
typhoid is even more gratirying when viewed in the light of the 
tremendous decline in morta!tty which has occurred since 1911-1913. 
In that period there were 26 deaths from typhoid fever out of a 
total of 947 deaths from all causes, . hiuh relative indexes being 
recorded especially at the younger ages. ~Iuch of the improvement 
is due to the activities of the railroads themselves in the betterment 
of sanitary facilities for their employees; some of it is the tangible 
1·esult of the general public health movement. . 

Respiratory dweases.--The respi"ratory diseases are infrequent 
causes of death. The st'andardized relative indexes for influenza, 
pneumonia, and other diseases of the respiratory system are, re­
spectively, 75, 43,. and 12. Although the ratios are based on .but 
few deaths, they undoubtedly represent low death rates from these 
causes. In England nnd Wales, also, locomotive engine drivers, 
firemen, lind cleaners have low death rates from the respiratory 
diseases. In the medico-actuarial investigation the mortality from 
pneumonia among locomotive engineers was likewise below normal. 

Tuberrn.hlosis of the respiratory system.-Tuberculosis is also much 
less frequent than among all occupied males .. The standardized rel­
ative index is 61 and the ratios are very low in every age period. 
These figures are confirmed by the several studies mentioned above. 
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The proportionate mortality for all ages 15 ye~rs and over decreased 
from 14 per cent in 1911-1913 to 11.1 per cent m 192~1924: Among 
locomotive engineers the death rate from _tuberculosis d~chned fr?m 
55 per 100,000 in 1912 to 40. per 100,000 m 19~2. Medical sele~t1o;n 
and supervision are clearly Important factors m the very low mci· 
dence of tuberculosis among these men. · 

Oa:ncer (alJ, fON1U!).-The standardized relative index is 97. The 
death rate from cancer is probably above the average. 

Diabetes.-The standardized relative index for diabetes is 154. 
To be sure the number of deaths upon which the ratio is based 
is quite sm~ll; but we have confirmatory evidence of a high mor­
tality from this cause in the figures of the Registrar General of Eng­
land and ·wales, 1921-1923. In that study, the death rate from 
diabetes among locomotive engine drivers, firemen, and cleaners was 
34 per cent higher than among all occup_ied and retired males. and 
diabetes was the only cause of death winch showed an appreciably 
excessive death rate m this occupational ~roup. The reason for t~e 
high death rate from this cause is quite ollscure, though some con_di­
tion in the occupation, possibly nervous strain, is perhaps influentml. 
Joslin (18) in his recent work on diabetes recorded the fact that one 
chief sur~on of a railroad found 44 instances of glycosuria among 
1,673 engmeers and further study showed that the majority of these 
men with glycosuria were really diabetics. About 20 per cent of all 
the engineers were overweight. He cites also that at the meeting of 
the medical and surgical section of the American Railway Associa­
tion ( Circul'!r No. M. & S. 61) it was stated that the chief surgeon 
of a certain railroad employmg approximately 50,000 men in its 
train operations and movements reported that 0.05 per cent of all 
trainmen have diabetes; of the engine men alone 1.07 per cent were 
diabetics. The age factor, he says, may be of importance in evalu­
ating these statistics. 

Cerebrcil hemm-rhage, apoplexy, parcilysis.-The standardized 
relative index is 118. The ratios are high at the older ages. The 
proportionate mortality for all ages 15 years and over increased 
from 3.4 per cent in 1911-1913 to 6 per cent in 1922-1924. This 
trend is in agreement with that shown in the special study of loco­
motive engineers, where the increase in the death rate between 1912 
and 1922 was 11.4 per cent. 

Other diseases of the heart.-The standardized relative index is 
75. The ratios are low in every age period. The trend, however, 
since our earlier occupational mortality study is upward. The pro­
portion for all ages 15 years and over increased from 5.4 per cent in 
1911-1913 to 9.2 per cent in the present study. The marked increase 
in the rate. for he~rt disease was also a f~ature in the special study 
of locomotive engmeers, the death rate m 1922 being 74 per cent 
higher than in 1912. 

Nephritis (acute and chronic).-Nephritis is relatively a more 
common cause of death amon~ railway enginemen and trainmen than 
among all occupied males. ·fhe standardized relative index is 114. 
I~ is proba~le that the d~ath rate from nephritis has declined con­
siderably smce the ear her study. Among locomotive engineers 
there was a 36 per cent decline in the death rate from Bright's dis­
ease between 1912 and 1922. 
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Accidental or 'Undefined violence.-Accidental violence is the first 
cause of death among railway enginemen and trainmen and account~ 
-for 29.!1 per cent of all the deaths. In the age period 15 to 24 67.1 
per cent of the deaths are due to accidents. H1gh ratios are found 
in everv age period up to 65. The standardized relative index is 

·241. The highest relative index is 275 in the aooe period 25 to 34. 
Railroad accidents alone cause 22.6 per cent of the deaths from 
!111 causes at a~es 15 years and over and 54.8 per cent of the deaths 
m the age penod 15 to 24 years. The tremendous decrease in the 
importance of accidental violence as a cause of death is outstanding, 
as we have already said. The proportionate mortality for all ages 
15 years and over decreased from 42.3 per cent in 1911-1913 to 29.9 
per cent in the present study. Among locomotive engineers there 
was a reduction of almost one-half in the fatal-accident rate. The 
figures clearly indicate what a well-organized safety movement can 
accomplish. 

Railway Track and Yard Workers" 

RAILWAY track and yard workers experience an extremely high 
mortality from accidental violence. In our earlier study, 1911-
1913 (l), 20.8 per cent of all the deaths were attributed to accidents, 
while 15.9 per cent of all the deaths were due to accidents in the 
years 1922-1924. It is the high fatal-accident rate which is un­
doubtedly responsible, in a great measure, for the high total death 
rate among these railroad workers. The medico-actuarial report · 
(4.) gives ratios of actual to expected deaths in two similar railroad 
groups; those whose work takes them more or less into the yards 
shower! a ratio of 141 per cent and those who supervise the tracks, 
one of 126 per cent--tbe rates for accidents being four and three 
times the normal, respectively. The relative indexes in this occupa­
tion for accidental causes do not vary much according to age. The 
larg:e number .of deaths from accidents tends to make the proportion 
of cteaths from all other causes low. Nevertheless, influenza shows 
a standardized relative index of 118 and. cancer a standardized 
relative index of 101. · · 

Respiratory di-..eases.-Of the respiratory diseases, influenza dis­
plays the highest relative indexes, With a standardized relative index 
of 118. Pneumonia ratios do not differ much from the normal. The 
standardized relative index is 92. The number of deaths from other 
diseases of the respiratory system is too small to give reliable ratios. 

Tuberculosis of the respiratory system.-The proportionate mor-. 
tality ratios for tuberculosis are all lower than the normal. The 
standardized relative index is 87. The death rate from tuberculosis 
is probably not very different from the average. 

Oancer (all forms).-The standardized relative index for cancer is 
101. In the first age period no deaths are recorded. High relative 
indexes are noted at the ages between 25 and 54. In the age period 55 
to 64, however, the relative index is 87, and the rati? is low also in 
the indefinite period 65 and over. No occupational mfluence affect­
ing the death rate from this cause is apparent. 

21 Includes section laborers, switchmen, track walkers, roundhouse work""• car cleaners; 
nlrbrake Inspectors and repairers, crossing watchmen npd Oagmen, car sealers, and track 
repairers and graders. The average age at death Is 52.~ years. (Sec note, p, 10.) 
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TABLE 33 -Number and per cent of death8 frOm specified causes among white , 
mal<l ~ailway track and yard workers, by age periods, 1922 to 1924 · 

.Ages 15 years Per cent ol deaths during ago period- Stand· 
and over ord-

!zOO Cause of death. reb!-
Nnm- Per ~~Uto 4510 55 to 65and tive 

bcr cent 34 .. 54 .. over 1nd811 

----1-
Number of deaths..-------------------·--···- 2, 617 ------ 250 ... 513 751 802 

1Zftbold fever------------------------------- 91=o.3 1.9 0.4 1.2 ·ir5· 0.1 ""S:"S" -------uenza, pneumonia •.•.... ..... ---------- 251 9. 6 9, 6 7.2 10.4 9.3 ----ii8 
InOuenza ---------.---------------------- 57 2.2 3. 2 . 4 4.3 2. 7 I. 6 I. 7 
Pneumonia (all formsk------------------ 194 7.4 6.4 6.8 6.1 &8 7. 7 7.1 " Other diseases or the resp rntory syst-em ..... 29 L I LO .4 1.7 .8 !. 2 1.0 81 

Tuberculosis of the resptrntory system ..•.... 274 10.5 16.0 27. 6 1&6 11.7 5.9 2.0 81 
Syphilis, tabes dorsalis, 8Dd general paralysis 

51 1.9 2.0 u 2.7 1.2 1.0 83 of insane ... ------ .. -----------------······· ------Cancer (all forms) ....................••••••. 232 &9 a2 5.8 10.9 lUi Io.3 101 
Rheumatism (o.cute o.nd chronic) .•....•.•.•• 7 .3 ··ra· --·:·· .6 .4 .I ------ ---··m Diabetes ... ___ ---- ... ---- ..... ---- --·---- .••.. 41 1.6 L9 .9 1.4 1.0 2.2 
Alcoholism .. :. ...........................•••. 14 •• ------ ---;.- 1.7 1.2 .3 -------Cirrhosis of the Uver .. ----------------------- 26 1.0 ·- --·- .6 1.0 2.0 •• --·-ioo Cerebral hemorrhage apoplexy, po.ralysis_ ... 2<JT 7.9 2.0 2.0 •. 7 12. I 13.3 Other diseases of the heart ___________________ 398 15.2 5.8 5.2 &7 13.3 10.8 21.4 " Arteri~lerosis .. ... ___ ----- __ ----_ .. ----- __ 47 1.8 ""i"2" •• .6 1.6 4.8 ..... 86 Nephritis (acute o.nd chronic)---------------- 231 as 3.8 2.0 10. I 9.9 14.0 
Suicide (all formsJ ..•.......... -------------- 44 I. 7 1.3 1.6 2.9 2.3 I. 6 .7 ----in Accidental or un efined violence ..........•.• 415 15.0 <az 29.6 22.3 13. 3 10.0 7.0 

Occupationo.l accidents. ___ •.. _ .......... 270 !o.3 30.8 22.4 14.2 tl6 6.7 3.8 -------Railroad accidents ..•• __ ... ----· __ ------- 244 9.3 27.6 2o.4 13.3 7.6 6.3 ao -------Homicide Call forms) ....• -------------------- 15 .6 .0 2.4 1.2 .2 .3 .2 -------All other causes .............................. 326 12.5 9.6 14.4 13.6 ~ 
10.4 13.0 -------

TotaL ...... -~ .• ----- ... ------------.~ - 2, 617 100. 0 100.0 100.0 100. 0 100.0 1000 1000 

Occupational deaths.·---------------------- • =ml'o.•iso.8122.4 14.5 as 6.9 3.8 -------Nonoccupational deaths.----------·-------- - 2.3i3 89.5 69.2 77.6 85.5 91.2 93.1 96.2 -------
1 See page 18 tor explanation of standardized relative index. 

Cerebral hemo1'1'hage, apoplexy; paralysis.-The standardized rela­
tive index is 100. 

Other diseasea of the heart.-The standardized relative index is 
92. The deviations from the average, however, are not large enough 
to be interpreted as indicative of low death rates. The rates are 
probably slightly higher than those for all occupied males. 

NephritiB (acute and chronic).-The standardized relative index 
for nephritis is 86. At the ages 45 to 54 and 55 to 64, where the 
number ~f deaths is large enough to give reliable ratios, the relative 
indexes are 104 and 90, respectively. 

Ac!Yidental or wndefined violence.-Accidental or undefined violence 
·is the· primary hazard among these railroad workers, the standardized 
relative index b~ing 177. Th~ ratios run from 155 to 186. _The lntt~r 
figure appears m the age pertod 15 to 24 years. Occupatwnal acci­
dents account for 65 per cent of all accidental deaths. Railroad acci­
dents are the cause of 59 per cent of the accidental deaths and over 
9 p~r ce~t of_ all the deaths in this occupation. The death rate from 
accidental VIOlence has undoubtedly decreased at every age since 
1911-1913. 
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Saloon Keepers and Bartenders •• 

.· Tms TITLE includes saloon keepers and bartenders insured in 
Canada, and those men in the United States who have remained 
in their old establishments selling soft drinks and who continue to 
be designat~d as saloon keepers and bartenders. Ther~ were only 
457 deaths m the three years 1922-1924, as compared wrth 2,190 in 
the years 1911-1913 (1). Because of the small numbers, the pro­
portionate mortality ratios in many instances are not conclusive. 
The occupation, however, is an extremely interesting one because of 
the light it throws on the effects of alcoholism. . . . 

All previous studies agree in showing excessive death rates for the 
occupations in this group. The medico-actuarial investigation (4) 
reported upon 13 occupation classes involving exposure to the liquor 
hazard. Every class except proprietors and managers of distilleries 
showed a ratio of actual to expected deaths well above the average. 
Proprietors of saloons, billiard rooms, pool rooms, and bowling alleys 
who attended bar had a ratio of actual to expected deaths of 173, 
while those who stated they did not attend bar had a ratio of 182. 
Barmen in England and Wales in 1921-1923 had a death rate almost 
twice that of all occupied and retired males. High death rates were 
exhibited from every cause except diabetes and appendicitis. Pro­
portionate mortality ratios can not show such a condition as this. 
They do, however, point out clearly those diseases most affected by 
alcoholism. 

TABLE "a4.-Number and per cent of deatha from apeclfied cauaea am<mr~•vl>lte 
. · male saloon keepers and bartenders, by age periods, 1922 to 192.} · 

Cause of death 

Ages 15 years Per cent of deaths during age period- Stand· 
and over ard-

'---.----~~.--.---,---,---,---1 Jud J- rela-
Num- Per 15 to 25 to 35 to 45 to Mto 65and tlve 

ber OOJ!t 24 34 44 54 64: over index• 

-----------1---1--------~ 
Numberofdeotbs___________________________ ·1.~7 ------ 5 ·56 122 140 93 41 -------

Influenza, pneumonia .....•..• -------------
Influenza ......................•......... 
Pneumonia (all forms) .................. . 

Other diseases or the respimtory system •.... 
TubercuJosis or the resplmtory system ...... . 
Syphllis, tabes dorsulls, and generol po.mlysis 

of Insane ....... --------------------------
Cancer (nil forms) ... ........•........••.... 
Diabetes .......•............................. 
Alcoholism ....•....... .....•.•.... --------·-
Cirrhosis or the liver .. ---------------------·­
Cerebml hemorrhnge apoplexy, pamlysis ..•• 
Other dlsoo.ses of the benrt. ------------------
Arteriosclerosis. _ ...•...•......•• -- ----- ·- -- · 

44 
1 

lfl 
4 

7D 

26 
lfl 
9 

15 
24 
21 
61 
I 

59 • 19 
12 

9.6 ------
I. 5 ------
&I ------
.9 

15.3 "40.-(1 
5.7 ------
Rl ------
2.D ------aa ------
5.3 ------
H ------

1&3 ------
.2 ------

12.9 .no 
I. 3 ------
4.2 
2.6 "20."0" 

43 9.4 2nD 

Nephritis (acute and chronic) .......•....... 
Suicide (nil forms>.-------------------------· 
Accidental or undefined violence ...........•. 
llomJcido (all forms)--------------··-----··· 
All other causes.·----------··------- --------l---t--:-I=-:-

12.5 
3.6 
R9 

·2i:r 
a& 
L8 

I. 8 
1.8 

··7~r 

"i4~3" 
3.6 
5.4 

12.5 
14.3 

1n 1 10.7 &5 7.3 
I. 6 1.4 ··o.·s· 2.4 56 
O.D 0.3 4.9 88 
I. 6 "ii"8" 2.2 --2:4· 65 

23.D 7.5 114 

a6 7.1 4.3 4.9 179 
4.1 7.1 I& I 1<.6 IDI 
I. 6 1.4 5.4 151 
7.4 2.9 !.I -------
5.7 9.3 2.2 2.4 ... 7.1 9.7 12.2 .. 

lUi 15.0 15.1 19.6 .. 
"i3."9" ·io:o· 1.1 

12.0 17.1 175 
.8 I. 4 ··&:4· 2.4 -·---.. 2.5 5.0 2.4 

I. 6 I. 4 ·io.·s· -------
&6 7.1 14.6 ---·-·-

<1>1 !MO IMO IMO 100.0 !MD IMO troD -------
I .2 1.1 -------

Total. . .•...... __ .....•.....•....•... --~~~~F~F~/;;:;;;~;;;;~~:f;;;;±;;;;; 
Occupational deaths ........................ -
N onoocupational deaths ... -- .• ----·.-------- ... 00.8 iOO: o· ioo.·o· iOO.·o· iOO.·o· DR9 troD -------

a ~C'e page 18 for explanation of standardized relative index. 
•IncJudC's bartenders and' proprietorrr of ca.f~s. saloons, and liquor stores. The average· 

age at death Js 48 years. (See note, p. 19.) 

. 68357'--80--6 
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Although the number of deaths from alcoholism is small, the COJ!· 
sistently high ratios point to an inordinate incidence of this con~t­
tion. The highest rela.tive index (390) appears in the age per!od 
35 to 44. Nephritis and cirrhosis of the liver also have very htg~ I 
relative indexes. The standardized relative index for nephritis IS 

175. The relative indexes for cirrhosis of the liver are from four 
to six times the normal in the age periods 25 to 54. That the greater 
frequency of these diseases is a direct effect of alcoholism is corrobo· 
rated by every mortality study of persons who drink alcohol to ex­
cess. Syphilis is assoCiated with alcoholism and occurs very fre­
quently as a cause of death in the liquor trades. This study shows 
a standardized relative index for syphilis, tabes dorsalis, and general 
:paralysis of t~e insane of 179. ~omicide is anoth!lr ~ause of death 
mdirectly attributed to the excesstye use of alco~ohc bquor. _Deaths 
from homicide for all ages combmed are relatively three ttmes as 
frequent as the average. Tuberculosis is also a more frequent cause 
of death than among all occupied males. The standardized relative 
index is 114. Cerebral hemorrhage and heart disease show lower 
proportionate mortality ratios, the standardized relative indexes 
being 94 and 84, respectively. The standardized relative index for 
accidents in this experience is so low (34) as to merit special com­
ment. It is interesting to note, however, that English barmen had 
a more than average accident rate. 

Shoe Factory Workers •• 

SHOE MANUFAOTURING, as a whole, is not inherently a hazardous 
industry. The medico-actuarial investigation (4) reports a ratio of 
101 per cent actual of expected deaths among shoe manufacture 
operatives. The death rate in England and Wales ( 5) for two types 
of shoe factory operatives was 10 and 12 per cent above the average. 
In both studies, tuberculosis is the cause of an excessive number of 
deaths. That this condition is not casual is confirmed by several 
other analyses of deaths in this industry. In the Metropolitan in­
dustrial experience, tuberculosis displays high proportionate mor­
tality ratios in every age period from age 25 to 64. The standard­
~zed relative in_dex is 118. The highest relative index (131) appears 
m th~ age perwd 55 to 64. In the first age period a normal ratio 
l?revatls. E~ce.~;>t f<;>r a few du~ty processes, employing relatively 
few people, 1t IS difficult to pomt to any specific hazards which 
would B?cou_nt for the h!gh t!lberculosi~ . incidence. Probably the 
explanatwn Is the general msamtary conditiOn of the factory fatigue 
and the fact that weaker individuals are attracted to th1; type of 
work. 

• Includes toremen and workers in the process ot mnnufncturlng slloes. Benders 
tfnders, bottomers, corders, crimpers, crowners, shoe cutters tinkers edgers be"et makers' 

ners, solers, vampel'IJ, and v.clters. 'l'be average age ai deut-h '1s 47,4' years. (SeC note, p, 19,) 
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TABLE 85.-Number ana per oent of death8 from speclfiet£ CIUlses among white 

male shoe factory workers, by age periods, 1922 to 1924 

Ages15years per cent or deaths during age peri~ Stand· and over ard· 
Cause or death !zed 

Num· Per 15 to ~to~ '""" 45 to ~M~d tlve 
ber cent .. 34 .. .. over iD.du:l 

--1-
Number of deaths ......................................... 834 ------ 109 116 132 ~~ ~~ 
flJ::hoid rever ........ ------------ ........ ----- .. ___ .... 

= 
7 0.8 0.9 2.6 0.8 0.8 0. 5 ------

~enza, pneumonia ............................................. 80 9.6 a• 11.2 12.1 11.5 &1 8.6 
nfluenza .... .......................................................... 17 2.0 L8 2.6 1.5 2.3 .5 3. 7 -----78 

0 
h Pneumonia (all forms)------------------: 63 7.6 u 8.6 10.6 9.2 7.6 4..9 103 

t er diseases or the resrrlratory system ......... 9 1.1 .9 .9 .s L5 .5 L9 62 
Tuberculosis or the resp ratory system ............. 137 IU 23.9 35.3 25.8 15.. 8.1 • 6 118 
Syphllls, tabes dorsalis, and general paralysis 

of insane. ___ ...................... ___ ----_ .... --- ............ _ 16 1.9 .9 .9 3.8 1.5 3.2 .6 .. 
Cancer (aU forms>--------------------------- 72 8.6 .9 2.6 ao 9.2 18.0 17.3 96 
~?ae~0matlsm (acute and chronic) ..•..•.••••• 2 .2 L8 ·:·:r ------ ------ -----· ------ -------
Alcoh~m:::::::::::::::::::::::::::::::::: 9 Ll .8 .8 L6 L9 .. 

8 LO ·---·- L7 .8 1.5 L6 --·--·-
Cirrhosis of the liver ..•.•.. ·---·------------- • .6 ···:9· ··rr "To· .8 .5 .. iT 
Cerebral hemorrhage, apoplexy, paralysis ..•. .. ... ao 9.7 15.4 """""Si 
~ther diseases of the heart--------·--------- 126 15.1 6.3 13.8 9.8 1a2 16.2 24.1 101 

rter:losclerosls ______________________________ 13 L6 ""i"S" 'Ti' .8 .8 L6 4.9 
~ephr:ltls (acute f:Uld chronic) .•.........••.. .. 8.2 6.0 9.2 15.1 ao Ill 
ulclde (o.ll formsJ--------------------------- .. 2.9 ... a.. as 3.0 1.6 1.9 

Accidental or un efined violence ............. .. 7.7 22.0 7.8 9.8 ... 5.4 L2 -----73 
~ccupational accidents.----------------- 3 .4 .9 .9 .8 ------ ------ ------ -------

H rnumatism by machines ..••....•••••.. I .I •• ·-·--- ... :&' ----·- -------
omlclde (all forms)------------------------ • .5 •• .8 "ii"O" .6 -------

All other muses ..... ------------------------ 136 la3 2a6 13.8 18.2 19.2 11.1 -------
Total---------------------------------- 834 100.0 100.0 100.0 100.0 100.0 100.0 100.0 -------

gccupat1Emn.1 deaths._._ ..... ___ .... ..: ..•••••. 5 .6 .9 .9 .8 .8 
iOO~o-

.6 -------
onoccupational deaths ... _ ................. 829 ·99.4 99.1 91).1 911.2 99.2 99.4 -------

1 See page 18 for explanation of standardized relntlve index. 

Pneumonia is also more prevalent than among all occupied males 
from age 25 years to 54, the highest relative index being 114 in the 
age period 35 to 44. The standardized relative index is 103. .Acci­
dental violence is very low throughout. The standardized relative 
index is '13. Out of a total of 834 deaths from all causes only 1 
fatality was due to machinery. Suicide is particularly prevalent at 
every age, In the age period 15 to 24 the percentage of deaths from 
suicide IS almost three times the- normal and for all ages combined 
the relative index is 161. Other causes of death do not exhibit 
important or significant variations and, apparently, the total death 
rate does not differ markedly from the average. 

Stationary Engineers and Firemen •• 

THE MORTALITY rate of stationary engineers and firemen insured 
in our industrial department is probably som_ewhat higher. than. the 
average for all occupied males. In the mediCo-actuarial mvestiga­
tion of 1913 (4) the mortality of a group of stationary firemen not 
engaged in haza~dous industries was 10 per cent more than expected . 
.A group of stationary engineers insured in th~ ordinary department 
of the Metropolitan Life Insurance Co. durmg the years 1915 to 
1926 showed an average mortality when compared with standard 

to Ineludes ateo.m boller and engine operators in factories, power bouses, bol~dJng con~ 
structlon, mlnca (above ground), and shipyards. The average age at death is 53.8 years. 
(See note, p. 19.) 
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lives, while stationary firemen showed an excess mortality of over 
75 per cent. En~lish stationary engine and crane drivers had a 
mortality rate wh1ch was 6 per cent less than that of all occupied 
and retired males in the .Years 1921-1923 (5). 

The highest standardized relative index found for any cause in 
the present study ( 124) is for cancer. Other causes showing not­
ably high percentages of deaths are pneumonia and other dis­
eases of the respiratory system, diabetes, nephritis, and accidental 
violence. An outstandmg feature of the mortality of these workers 
is the very low percentages found for tuberculosis. 

TABLE 36.-Number an<t per cent of deaths tram specl/ied causes among wMtc 
maZe stationary engineers and firemen, bu age period8, 1922 to 1924 

Ages 15 years Per cent of deaths dwiDg age period- Stand 
and over ard-

Cause of death 

bcr cent 24 34. M M over index 1 
Num· Per 16 to 25 to~ 45 to M to 6Snnd ~ 

----------~---- -r----
Numbero!deaths ....... ------------------- 1.565 .••..• 38 97 358 493 3M -------

TYPhoid fever............................... 9 0.6 6.3 3.1 0.9 0.3 -···-- 0.3 ......• 
Iriliuenza,pneumonla .•.....•....••.•.••••.• 138 8.8 16.8 11.3 10.7 8.4 9.1 6.2-------

Infiueota................................ 25 1. 6 2. 6 2.1 1. 8 1. 7 1. 8 . 8 95 
Pneumonia (all rorms>------------------- 113 7. 2 13.2 9. 3 S. 9 0. 7 7. 3 6.. 4. 107 

Otherdiseasesoftberesplratorysystem.~--- 24. 1.5 5.3 ------ 1.8 2.0 .6 2.3 119 
Tuberculosis oft he respiratory system........ 116 7. 4. 13.2 22.7 12.9 9. 2 4... 5 L t 68 
Syphilis, tabes dorsalis, and general paralysis 

of insane ...•.• -----·-···---------------'----
Cancer (all forms)--------------------------· 
Rheumatism (acute and chronic) ...•........ 
Diabetes ............ .;.. ______________________ _ 
Alcoholism _ .......••.. --·-. --. -- .........••• 
Cirrhosis of the liver .. --------------------··­
Cerebral bomorrhnget apoplexy, parlllysis ..•. 
Other diseases or tbe neart--------------···· 
A rterlosclerosls _ ----.. -------------· _ ---- •••• 
Nephritis (acute and chronic) .•...•......••• 
SuJclde (all fOtlll!) ••••••••••••••••••••••••••• 
AcclrlentaJ or undefined violence ........•••. 

Occupational accidents_ .. ------·--- .•. __ 
Burns (conflagration excepted) ......... . 
Traumatism by machines ............••• 

Homicide (all rorms>---·········------------
AD other causes .. ------------·····-··--------

39 2.5 
193 12.3 

7 •• 33 2.1 
7 .4 

17 1.1 
122 7.8 
2M 16.9 
23 1. 5 

174 11.1 
23 1. 5 

149 9.5 
66 4.2 
15 1.0 
20 1.3 
7 •• 220 14.1 

------ 2.1 ------ 2 1 ------ 1.0 
------ 2.1 

""2:"6" ------
··:ri" 

2.6 6.2 
--2~6- ··:rr 

2.6 2.1 
2<1.3 "19.6 
16.8 11.3 

"i0~5-
3.1 
4.1 

2.6 2.1 
21.1 19.6 

5.4 4.2 1.2 1.1 100 
7.6 12.3 15.6 14...9, 124 
.9 -6 .3 

1.3 .8 3.2 2.6 118 
1.3 .6 

--i~o-
.6 -------···:o· 2.2 .8 

5.0 10.1 14.1 ·-·-·s7 
12.9 17.0 17.6 22.5 97 

··r4· 1.1 1.6 3.1 
8.0 14.-1 12.7 """"iiii 

1.3 1.4 1.4 1.4 
15.6 8.0 7.5 4.5 ----iif 
6.8 3.9 3. 7 1.1 -------.9 .6 1.2 .6 -------1.3 1.1 .8 .a 
.4 .8 --------------

1~~~~~~~~~~~=~~= TotaL-------------------·····--------~ 100.0 100.0 100.0 100.0 100.0 100. o 100. o -------
16.5 16.8 "ii:4· "ii:a· -------

Occupatlonllldeaths......................... 68 4.3 15.8 11.3 5.8 3 0 3 9 1-1 
Nonoocupstlonal deatbl!l .••.•.••. ____________ 1,497 95.7 84.2 88.7 94..2 oo: 1 00:1 9& 6 ::::::: 

1 See page 18 for explanation of standardized relotlve index. 

Respiratory diseas_es.-0£ the r~piratory diseases, pneumonia. is 
the o~y one respons1ble for a suffietent number of deaths to permit 
!lnalysts. T~e standardized relative index is 107. The relative 
mdexes are h!gh only at the younger ages. After age 34 the percent­
ages are conSlstently less than those of all occupied males 

TuberC'Ii!osjlJ of the respiratory system.-The death. rate from 
tuberculosis IS _clea!lY very low. The standardized relative index is 
68. T~e relat1ve mdexes are very low in every age period, never 
exceedmg ?7. The reasons for this result are not clear, since these 
men, espeetally firemen, are generally obliged to work in very hot 
:tnd often dusty, confined spaces. Their freedom from tuberculosi~ 
lS perhaps· due to the fact that only sturdy individll!lls can carry on 
th1s type of work. 
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011JTWer (all f~YTWUJ).-Cancer is the second largest cause of death 
among stationary engineers and firemen anal accounts for 12.3 per 
cent of the deaths from all causes combined .. The standardized 
rel~~;tive index is 124. The relative indexes are high in every age 
penod except 15 to 24, when no deaths from this cause are recorded. 
It is interesting to note that in England and Wales the death rate 
from cancer (all forms) among stat10nary engine and crane drivers 
was slightly above the average and the rate for cancer of the 
stomach W!1:5 30 I?er cent higher than that of all occupied and retired 
males. It IS possible that exposure to radiant heat may be a contribu-
tory factor. ·· 

Oerebral herrwrrhage, al!oplewy, paralysi8.-The proportionate 
mortality from this cause IS rather low, the standardized relative 
index being 81. Low ratios are found at all of the significant ages. 

Other diseases of the heart.-The ratios are high at the ages 35 
to 54 years, but the low ratios ·in the other a()'e periods bring the 
standardized relative index down to 91. This ifgure, however, prob­
ably represents an actual death rate somewhat higher than the aver­
age because of the higher total death rate. ·In England and Wales 
the death rate from valvular diseases of the heart among stationary 
engine and crane drivers is 26 per cent ·above that of all occupied 
and retired males, while the death rate for other heart disease is 21 
per cent below the average. 

Nephritis (acute and chronic).-The standardized relative index 
for nephritis is 116. The highest relative index (140) occurs in the 
age period 35 to 44. The ratio is also hi()'h in the age period 55 to 
64 years, where the relative index is 131. The relative indexes for the 
other age periods range from 92 to 96. 

Accidental or undefined violence.-The relative index is high in 
every age period. The standardized relative index is 114. The ex­
cessive number of deaths from accident is clearly of occupational 
origin, the relative indexes for occupational accidents running from 
118 to 229. Burns and machinery accidents cause an inordinate 
nuinber of deaths. In the age period 15 to 24, fatalities fro!ll 
machinery accidents account for 10.5 per cent of all the deaths. m 
that age period, as compared with 1.3 per cent among all occupied 
males. . . . 

Store Clerks and Salesmen" 

THE DEATH rate for salesmen and clerks in retail stores, an occupa­
tion possessing no apparent serious occ_upationa~ hn:zard, is probably 
below average. Notably high standardiZe~ relative m.dexes are found 
for diabetes and nephritis while the ratios for acCidents are very 
low. In England and Wales (5) for the years 1921-1923, salesmen 
and shop assistants as a class had an average total death r~te. 
However, open shop (fish, meat, etc.) workers showed a very h1gh 
rate-28 per cent above average. 

n Includes clerks cashiers salesmen mess£'ngers, and window dressers 1D wbolesnle and 
retnll stores. meat cutters 'tn retail butcher stores; clerks, by·ers, tnd fll~rrnlkcrs in 
clepartmont stores. The overage age at death 1s 42.7 rears. { ee no e, p. · 
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TABLE 3'7 -Number and per cent of deaths from specified causes amozlg while ,.;,le store clerks and salesmen, bV age periods, l92Z to 192, 

Ages 16 years Per cent of deaths during o.ge period 8~~-aud over w"' 

Cause of death 

ber cent 2t 34. 4.fo 61 over n Ill 
Num- Per 15 to 25 to 35 to 45 to ~65ond lrd~. 

----------~--~----~-- 1--
Num.berofdeaths ........•.•....•••.••.•..•• 3,302 ------ 621 578 Ml 621 394 -------

Typhoid fever ....... -·-- .• -·--.---·- ••.••••• 
InOuenta, pneumonia .. ---·--- .. ----·· •••• --

ID1luen:ta-.•...••.....•....•••••••••••••• 
Pneumonia (all Corms) ......••....••••••• 

Other diseases of the respiratory system ••••• 
Tuberculosis or the respiratory system .•.•.•. 

21 0.0 1.8 0.3 0.6 o.s ------ ----·- -------
281 8.6 8.5 8.1 11.6 8.4 7.3 6.6 -------

62 1 9 1.8 2.0 3.3 1.0 1.3 2.0 8786 
219 flo &.s 6.1 s.a 7.4 e.o 4.6 
39 12 1.6 9 7 1.1 1.1 1.8 74 

517 11:5 24.3 3i9 20:0 12.9 6.3 1.6 1M 

Syo':~~~~-~~~:~-~~-~~~~~- 87 2.6 .8 3.6 ._; ~-~ J·! 
10
:! 1~g 

Cancer (all forms)........................... 200 6.2 1.3 2.4 t. 'a 'z 8 
Rheumatism (acutoandchronic)............ 16 .6 .8 · 7 •2 • 

3
:

2 
Z:s --·-i37 

Diabetes.................................... 60 1:8 1.0 1.0 1.6 l:~ _
4 

----·· --·--·· 
Alcoholism.................................. 20 •6 •••••• •6 i:i 1.6 2.2 1.6 •••..•• 
Cirrhosis of the liver......................... 36 1.1 ------ · 3 . 2 ----·- ····-- ----·- ---·---
Chronic occupational poisonings............. 1 --···- ----·- ·••••• . 2 ------ ------ ----·- -------

Cere~Jl:e0J:o~:ge;8POPiiiY;ParJY8JS:::: !;g -~rr -~~:~- ··rr 1X:~ ~~:~ ~~:~ ~;:~ ~gg 
othe~ d~ or the neart................... . 2 ·----- • 6 1.1 6.1 -------
ArtenoscleroslS.............................. 30 •9 --2-7" ._

0 1
o.o 12.2 12.8 13.7 121 

Nenbritis \acute and chronic)................ 29-i 8. 0 · 
3 1 

.. ~ 
1 6 

8 

~~~een~~ t~~ennedVtOiEiiiOO:::::::::::: ~ ~:~ tk~ 1g:~ 0:! 7:i
6 

3:o i3 -----67 
ld ts 21 6 1 1 .9 'II •• .6 -------Occupational ace en ------·--------··· · · 

2 
t' 

6 
'2 

Homicide (o.ll forms)......................... 35 ~~ J:g ttl~ 1S:3 14:3 "i6:2· "iO:·· ::::::: All other causes............................. 6S8 1 
-:-=-- I Total---------------------···----·----- 3,302 100.0 100.0 100.0 100.0 100.0 100.0 100.0 ~ 

Occupational deaths.------------------------ 23 . 7 1.1 . 0 · 6 · 6~~ ------­
Nonoccupational deaths ..........••......... 3,279 99.3 98.9 99.1 99. 6' 99.4 99.6190.6 •.••••• 

1 See page 18 for explanation of standardized relative index. 

Respiratory diseases.-The proportionate 
1
mortality for respiratory 

diseases is, on the whole) less than among all occupied males. In only 
a few ages are the relative indexes more than 100. The standardized 
relative in~exes for influenza, pneumonia, and ?ther diseases of ~he 
respiratory system are 87, 86, and 74, respectively. Low relative 
indexes are found also for pneumonia and influenza among mer­
chants and storekeepers, who have the same occupational environ­
ment. Salesmen and shop assistants in England and Wales also 
showed low death rates from these diseases in the years 1921-1923. 

Tuberculosis of the respiratm•y system.-The ratios for tubercu­
losis are about average, the relative indexes fluctuating slightly above 
or below 100 up to age 64. The standardized relative index is 104. In 
only one age period, 25 to 34, is there an appreciable variation, 
which shows a ratio 15 Jler cent above that for all occupied males. 
Although from the standpoint of hygiene the industrial environment 
in this occupation is very similar to that found among bookkeepers 
and office assistant:s, ~he prop<;>rtionate mortality for tube)l:lllosis 
is much lower. This difference IS perhaps attributable to the greater 
activity of store clerks and salesmen. 

Oancer (all forms).-The ~elative indexes for cancer are high 
in ~he ages 15 to 44. _The highl!l!t relative index (120) is in the 
period 25 to 34. In spite of the high ratios recorded for this cause 
at the younger ages, it would appear that the death rate is not 
higher than that of all occupied males, The standardized relative 
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index is 95. In the age period 45 to 54, when the cancer rate assumes 
an ~mpo~ant position, t~e .relative index is 75 and in the next age 
penod, 5<> to 64, the ratlo IS about average. There are apparently 
no occupational influences affecting the cancer rate among store 
clerks and salesmen. · 
. Diabetes.-The stan?ardized relative. index is 137. High relative 
mdexes are recorded m every age perwd after 35. English sales­
men and shop assistants have a death rate from diabetes 46 per cent 
above the average. 

Oerebralltemorrhage, apoplexy, paralysis.-The standardized rel­
ative index is 106. The relative indexes are high up to age 54. In 

· the age period 55 to 64 the relative index is 89. In England and 
, lVales salesmen and shop assistants have average mortality. 

Otlter diseases of tlte !teart.-The standardized relative index is 
109 .. The proportionate mortality is high in every age period. The 
relative indexes decrease with age, the maximum being 146 in the age 
period 15 to 24 and the minimum 101 in the age period 55 to 64. 
This tendency is perhaps associated with physical weakness among 
the younger people entering this occupation and their gradual 
weedmg out. 

N epliritis (acute and chronic) .-Nephritis shows high mortality 
percentages after age 34, the highest relative index (149) appearing 
in the age period 35 to 44. The standardized relative index is 121. 
English salesmen and shop assistants as a group showed a death 
rate from chronic nephritis 5 per cent below the averao-e. 

Suicide (aU forms).-A high proportion of deaths from suicide is 
found in every age period. The highest relative index (136) is 
recorded for tl:ie age period 25 to 34. With the exception of this one 
ratio, the relative indexes do not indicate actually higher death 
rates, in view of the probably favorable total death rate. 

Accidental or undefined violence.-The relative indexes for acci­
dents are conspicuously low at every age period, the highest being 
83 in the age period 45 to 54 and the lowest bein~ 48 in the age 
period 55 to 64. The standardized relative index IS 67. Occupa­
tional accidents are very few. 

Tailors and Other Clothing Workers •• 

' THOUGH garment workers are usually described as being engaged 
in unhealthful occupations, all available ?-eath rate_s fo.r this. gr~up 
are very close to average.. In the. mediCo-actuar.ml mveshgatwn 
(4), the number of deaths among J~urneyman tailors w~s 99 per 
cent of the number ex12ected. In the mtercompany group msm:ance 
mortality experience (9), clothing workers showed a ratio of actual 
to expected deaths of 80.1 per cent as compared with a percentage 
of 90.2 for all industries. In England and Wales ( 5), the death 
rate among tailors, tailors' pressers, and machinists was 2 per cent 
above the average and among cutters of textile goods and clothing 
(not machine cutters) it was 17 per cent above the average. Cer-

a Includes foremen and workmen In garment factories and tailor shops, maldog suits, 
conts, cloaks. and overalls: Tailors, cloth cutters, buttonhole makers, clothing cutters, 
clothing designers, machine operators on suits, coats, cloaks, and overa1Js, clothing 
pressers and trimmers. Mnkel's ot wnlsts, ties, caps, handkerchiefs. scnrts, shirts, collnrs, 
cutrs, corsets, gloves, nnd other small ortlcles ot clothing. (Excludes all te.stUe workers.) 
'l'be averuge age at dcntll ta 63.8 years. (&\.>e note, P. 19.) 



84 CAUSEa OF DEATH, BY OCCUPATION 

tain causes of death are more frequently found than among all occu­
pied males· but these are counterbalanced by low rates for other 
diseases th:U. maintaining the total death rate at an average level. 
Tuberc~losis, especially at the younger ages, has been fo~d ~uch 
more prevalent among these workers. The present stu~y md!Ca~ 
that tuberculosis is still a problem of the industry. H1gher ra~1~s 
are also found for cancer, other diseases of the heart, and nephl'ltl~. 
Diabetes is extremely prevalent, the proportion of deaths from th1s 
cause bein"' 85 per cent above the average for the ages 15 to 64 years. 
The very iow accident ratio is the most gratifying feature of the 
mortality picture. -

TABLE 38.-Number and. per cent of d.eaths f1'om specified. causes among white 
male tailors and other clotWng workers, by age periods, 192Z to 1924 

Ages 15 yean Percent of deaths during age period- Stand· 
and over ard· 

Cause or death 

her 24 34 '" 54 6-1 over lndOI. 1 
Num· E 15 to 26 to 35 to 45 to 55 to 65and ~ 

---------1·- ------1~+--
Number of deaths........................... 1,176 67 00 124 241 300 273 ..•.... 

Typhoid rever ..................•••.......... 
In11uenzn, pneumonia ...........•........... 

Influenza ............................... . 
Pneumonia (all forms)-------------------

Other diseases of the respuatory S)'Stem ... . . 
Tuberculosis of the respiratory system ...... . 

4 0.3 3.6 1.1 0.8 -------------------------
108 9.2 5.3 14.4 8.9 9.1 9.2 8.4 -------
16 1.4 ------ 3.3. 1.6 2.5 .8 . 7 78 
92 7.8 6.3 11.1 7.3 6.6 S.li 7.7 97 
22 1.9 .....• ...... .8 2.9 2.3 1.8 IIH 

136 11.6 42.1 34.4 23.4 10.8 4.9 2.6 118 
Syphilis, tabes dorsalis, and general paralysis 

oflnsane.................................. 26 2.2 •••... 3.3 2.4 4.1 1.5 1.5 80 
Cancer (all forms)........................... 121 10.3 •••......... 6.6 11.6 14.9 9.9 113 
Rheumatism (acute and chronic)............ 4 .3 ...... 1.1 --·--- .8 .3 ------ ••..... 
Diabetes.................................... 36 3.1 1.8 ...... .8 3.3 4.9 2.6 185 
Alcoholism.................................. 4 .3 ..•••. ••••.. .8 .4 .5 •••.••.....•. 
Cirrhosisofthellvcr......................... 11 .9 ..••..••.... .8 .4 1.0 1.8 ...... . 
Cerebral hemorrhaget apoplexy, paralysis... 101 8.6 ...•..•..... 2.4 6.8 10.8 11).4 94 
Other diseases of the neart................... 232 19. 7 10.6 8. 9 13.7 20.3 20.8 26.0 123 
Arteriosclerosis.............................. 18 1,6 •..... 1.1 , 8 , 8 1,U 2. 6 ...•..• 
Nephritis (acute and chronic)................ 123 10.6 3.6 3.3 11.3 10.8 1).6 12.1 116 
Suicide (nil forms)........................... 20 I. 7 3. 5 3. 3 4. 0 1. 2 '--'1. 5 .4 ....... ' 
Accldentalorundeftnedviolence............ 65 4.7 19.3 6.7 8.1 2.1 3.3 3.7 66 
Homicide (all Corms)........................ 6 . 6 I. 8 3. 3 .8 . 4 .................. . 
All other causes............................. 148 12.6 8. 8 18.9 13.7 14.9 10.8 11.4 ·------

-1;;:-::- -1--I:-::-::-I::::-:+.:::-:-·I=+­Total. .......•..•••.................••. 1, 175 100. o 100. o !too.o 100. o 100. o 100.0 100. o -------

Nonoccupational deaths .•........••.•......• 1,176 100.0 100.01100.0 100.0 100.0 100.0
1

100.01-------

1 Sei! page 18 !or explanation ot standardized relative Index. 

. Respira:tO'I"'J diseases.-Standardized relative indexes for influenza 
and pneumonia and other respiratory diseases are 78, 97, and 104, 
respectively. · 
. Tuperculosis of the respiratory system.-The standardized rela­

tive mdex for tu~erculos1s i~ 11~. Th1l relati~e indexes are high 
up~ age 44, the h1ghest relat1ve mde~ (179) bems- found in the age 
penod 15 to 24 years: In the followmg age perwds the ratios are 
117 and 113, respectively; but after age 44 the ratios are below 
avera~e. The high rat}os in th~ younger age~ especially indic,ate 
th.e d1sadvan.tages of t~1~ occupatwn when cons1dered in connectiOn 
w1th the raCial compos1~10n of these workers. In this country gar­
ment workers are recrmted largely from Jewish and Italian stocks, 
amo!lg whom tubercu. losis is less frequently found than among other 
fore1gn race stocks. In England and Wales clothing workers ap· 
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parently suffer inordinately from tuberculosis, for amon"' cutters and 
tailors ~he death rates for tubercl!losis of the respiratory system are, 
respectively, 88 ~nd 42 per cent hrgher than the average. 

Severa! mvestrgators, notably Schereschewsky (19), Landis (:110) 
and Robmson and Wilson (21), found, on physical examination of 
garl!lent work~rs, ~n excessive number: of cases of tuberculosis. They 
attrrbuted therr hrgh figures to low wages, the stres.s and strain of 
piecework, faulty posture, and insanitary home conditions. More 
recently Price ( 22), who has had under constant observation the 
health of.more than 100,000 garment workers, found that about 1 
per cent of the workers in this industry have tuberculosis, a finding 
not very different from the average among all occupied persons . 

.Among tailors and clothing workers insured in the industrial 
department the percenta~e of deaths from tuberculosis for all a«es 
15 years and over has aecreased from 18.9 per cent in 1911-1913 
to 11.6 in 1_922-1924. Un~oubte~ly there has been a marked im­
provement m the economrc posrtron of these workers since the 
earlier studies were made. The old sweatshops have been largely 
abolished, wages have been increased, hours of labor shortened, and 
factory .conditions generally improved. Nevertheless, the high pro­
portions found in this investigation show clearly that there is still 
room for improvement, especially among the younger workers. 

Cancer (all fo1'1n8).-The standardized relative index for cancer 
is 113. No deaths were recorded up to age 34. After age 34, except 
for the indefinite age period 65 and over, the ratios are higher than 
average. In the age period 35 to 44 years the relative index is 151; 
the figure decreased to 113 in the age period 55 to 64. 

DUibetes.-The standardized relutrve index for diabetes is 185. 
The number of deaths at the younger ages is too small to yield 
Eignificant ratios. Between the ages 45 and 64 years, however, the 
percentages are more' than twice the average. The high ratio is 
probably due to the racial composition of the group. Jews, among 
whom diabetes is known to be very common, form a large proportion 
of .American clothing workers. . . . . . 

Other rNseases of the heart.-The standardized relative mdex lS 

123. The relative indexes are high at every a«e period. The highest 
relative index (149) is found in the age perio~ 35 to 44. There is no 
apparent direct occupational influence on the incidence of these 
diseases. 

Nephritis (acute and chronic).-The standardized relative index 
for nephritis rs 115. The highest relative index (169) appears in the 
age period 35 to 44 . 
• Suicide (all fm-ms).-Up to age 44, th~ relative incidence of suicide 
rs quite high. Schereschewsky has pomted out that the garment 
workers suffer inord!nately from neurasthen_ia and suggests t~at low 
wages and irregulanty of employment are ImJ?ortant causatrve fac­
tors. There is undoubtedly a direct relationsl~rp between the preva­
lence of neurasthenia and the frequency <!f smcrdal deaths.. . 

Accidental or undefined violence.-Acc~den.tal causes are respol_lSI· 
ble for relatively few deaths in the clothmg mdustry an_d are un~­
portant from an industrial poi;Ilt of vie:w. The standardrzed relative 
mdex is 56. No fatal occupational accrdents were recorded. 
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Teamsters and Drivers" 

TEAMSTERa have been found to haYe higher death rates than the 
aYerage. In the medico-actuarial study (4) they showed a ratio of 
actual to expected deaths of 116 per cent. Death rates from aCCl· 
dents and pneumonia were 50 per cent above the standard. In the 
English study (5) the mortality of men driving horse-drawn vehicles 
was 38 per cent higher than that of all occupied and retired males. 
All the important causes of death showed higher death rates than the 
average, diseases of the respiratory system being especially .high. In 
the present study accidents and syphilis show high standardized 
relative indexes. The indexes for all the other numerically im· 
portant causes with the exception of diabetes run from 92 to 10:3, 
indicating, in view of the high total death rate, a somewhat higher 
than average incidence of these causes among teamsters and drivers. 

TABLE 89.-Numbcr and per cent of" deaths from specifl.cd causes amouu '!chile 
male teamsters and drivers, by aoe periods, 1922 to 192-~ 

Ages 15 years Per cent or deaths dwing ace periOd- Stand-
and over nrd· 

Cause or death I ~~ 
Num- Per 15 to 25 to 35 to 4.5 to 55 to 65nnd ~i\·o 

ber cent 24 34 44 M 64 over index I 

----------1--------J--
Numbero!deaths ___________________________ 3,601 331 566 733 742 701 628 -------

·Typhoid rever---------------·--------------­
Influen~a. pneumonia ... --------------------

Influenza ____________ --------------------
Pneumonia (all forms)------------------­

Other diseases of the resp1ratory system ••••• 
Tuberculosis or the respiratory system ______ _ 
Syphilis, tabes dorsalis, and general paralysis 

or Jnso.ne .•.• _ -----------------------------
Cancer (nll forms).-------------------------­
Hheumatism (acute and chronic) •••••••.•••• 
Diabetes_ •.• --------------------- .•••••.•.•• Alcoholism _________________________________ _ 

Cirrhosis of the liver •• ---------------------·­
Cerebral hemorrhage, apoplexy, paralysis .•• Other diseases of the heart __________________ _ 
Arteriosclerosis. _____ ------------------------
Nephritis (acute and chronic) ___ ------------Suicide (all forms) __________________________ _ 
Accidental or undefined \'iolenoo •••••••••••• 

Occupational accidents.-----------------
Automobile accidents _______ -------------

19 
369 
73 

296 
57 

660 

101 
270 

14 
41 

"' 38 
218 
473 
47 

282 .. 
400 
224 
104 

0.6 
10.2 
2.0 
8.2 
1.6 

15.6 

2.8 
7.6 

•• 1.1 
1.4 
1.1 
6.1 

13.1 
1.3 
7.8 
1.5 

13.6 
6.2 
2.9 

3.6 
8.2 
1. 6 
6.6 
1.5 

19.9 

.3 
1.8 
1.2 
1.2 
.6 

0.5 
12.2 
3.2 
9.0 
2.5 

2.1. 6 

2.5 
1.9 
.7 
.7 

1.6 

··r:z- ··a:7-
1.5 3.0 

28. 1 19. 8 
9.4 9.5 
8.2 4.4 

0.4 
13.8 
2.5 

11.3 
1.1 

23.6 

4.0 
3.3 

•• 1. 1 
2.0 
.7 

2.6 
8.0 
.a 

6. 8 
2.2 

13. 5 ... 
2.a 

10.8 
1. 9 
8.9 
1.a 

14.2 

0. 1 
7.a 
l.a 
6.0 
1.0 
8.6 

--·:g· 
1.9 
1.8 
6. 7 

14.4 
.7 

8.6 
1.5 

11.6 
6.4 
2.7 

5.0 2.0 
9.4 14.0 

.a 
1.7 
1.3 
2.0 

10.4 
18. 3 

1. 7 
10.8 

.a 
0.6 
6. 6 
1.1 

··rr :::::~; 
6. 1 102 
2. 5 U5 
2.1 103 

1.1 
11.6 

.2 
1.1 
.2 

1. 1 
14.6 
21.8 
6.3 

12.0 

•• o.a 
2.5 
1. a 

111 
101 

-----02 

Vehicular accidents (excluding aut.o-
~obile accidents)______________________ 151 4. 2 6, 0 6. 7 4. 6 2 7 3 g 2 3 

Ilomlmde (all forms).----------------------- 38 1.1 3. 9 2. 3 !. o · 5 · 1 ' -------
Allothercauses............................. 480 13.3 23.0 13.6 14.6 n'u 10.6 ·1·1··o··-------J-::-::::- . . . • ... -. -

TotaL ________________________________ 3, 601 Uii.lQ 100:0 Uii.lQ WO.O iOQ.OWO:O ioo.(j" == 
g:uc:~~~ti~~~:athi""""""""""""""""""··- 3 rs 6. 2 9. 4 9. 5 6. 5 6. 416. 6 2. 61·------

--------------------- • 76 93.8 90.6 90.6 93.6 94.6 94.4 07.6 -------

1 See page 18 for ezplana.tton of standardized relative Index. 

Respiratory diseases.-On the whole, the diseases of the respira­
tory system are proba?ly more frequent in this occupation <>"roup 
thai\ among ~II occupied males. The standardized relative index 
for mfluenza 1s 97. The relative indexes at ages 25 to 54 are high, 

»Includes drivers nnd tenmRtl'rs · Mnll npresR movt 
hnck, and retnil Htorc. })1·ivers wci·e clu~sifil'd wt'tl tllng ynn, truck, warehouse, cnb, 
made In the dentb certificate ns to wb tb • th 1 1 H g10up when no mention wur. 
vehlcle11, 'fhe uveruge ug:e at dcntb Ts :~ 0 eyyenw,ere d(~ivlng automobiles or horse-drawn 

• 1!1, ... ee note, p. 10.) 
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the highest relatiye !-nd~x (~39) being record~d in the age period 25 
to 34. ~neumoru~ IS _!ugh ~n ever.)' age periOd up t.o a~e 54. The 
standard~zed relative mdex IS 102. The highest relative mdex (122) 
appears m the age group 35 to 44. In the medico-actuarial inves­
tigation of 1913 the proportion of deaths from pneumonia among 
teamsters was 50 per cent greater than the standard. Other respira-' 
tory diseases show very high ratios in our group from age 15 to 34. 
After age 34, however, the proportionate mortality is quite low. 
The standardized relative index is 95. The high incidence of respira­
tory diseqses in this occupation is probably associated with exposure 
to mclement weather and with alcoholism. These high ratios con­
trast strangely with the low ratios found for chauffeurs. 

TuberculotmJ of the respirator:y system.-The standardized rela­
tive index for tuberculosis is 103. The proportionate mortality from 
ages 15 to 34 years is low. The actual death rote in this age period, 
however, is probably above the aver.age _in view. of the hig-h total 
death rate. The fact that the· relative mdexes mcrease with age, 
reaching a maximum (139) in the age period 55 to 64 suggests the 
presence of a cumulative tuberculosis hazard in this occupation; but 
the exact nature of this hazard is difficult to define. 

Cancer (all forms).-The standardized relative index for cancer 
is 101. Except for the very high relntive index (164) in the age 
period 15 to 24, the relative mdexes indicate death rates from cancer 
slightly above average. The high ratio in the first a~e period is 
probably a chance varintion as few deaths were recoraed at these 
nges. 

Syphilis, tabes dorsalis, and general paralysis of insane.-The 
standardized relative index is 111, indicating a high death rate for 
these diseases . 

.Alcoholism .. -Alcoholism causes 1.4 per cent of all the deaths. The 
relative indexes are high in every age period. The death rate from 
this cause is unquestionably high. The frequency of this cnuse of 
death undoubte~ly co~tributes t~ the highe~· ratios ~ound for r~spira­
t?rY diseases, Cirrhosis of the liver, arterwscleros1s, and accidental 
viOlence. · 

Ocrebml hem01'1'ltage, apoplexy, pamlysis.-The standardized 
relative index is 96. The percent~ge~ f?r these c!luses are about 
average in the several ages and are mdiCa~Ive of a higher than aver­
age death rate because of the probably !ugh total death rate. 

Other diseai;es of the heart.-T~e ~tnndnrdized relative i~dex is 
92. Average proportionnte mortality.Is nl~o recorded for this cnuse 
of death at most ages. In the age period 2a to 34, however, the rela­
tive index is 119. 

Arteriosclerosis.-The percentages are a~ove the av~rage af~er age 
34. The hiO'her ratios are associated w1th very h1gh ratios for 
alcoholism iif this occupation. • . . . 

Nephritis (acute and chronic).-;-The ~tandnrdiZed relative .mdex 
is 92. The proportionate mortality po~nts to average or slightly 
higher than average death rates from this cnu.se. . . 

Accidental 01• Wndeflrned violence.-The ratios for acCJ.dental VIO­

lence reflect the characteristic hazard of teamsters and drivers.. The 
standardized relative index is 124, which mny be compared w1th .an 
index of 146 for the kindred occupation, chauffeurs. The relative 
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indexes are quite high in every age period, the highest indexes being 
recorded at the older ages. The nervous and physical exactiol_ls of 
this pursuit are apparently best met by younger men. OccupatiOnal 
accidents account for almost one-half of all accidental deaths. 
Automobiles are responsible for more than the average number of 
deaths, the relative mdex for all ages 15 years and over being 132. 
Injuries by vehicles other than automobiles also cause a large pro­
portion of the accidental deaths1 151 out of 490 fatal accidents being 
thus classified. The high ratios for accidental violence are con­
firmed by the combined insurance company experience reported in the 
medico-actuarial investigation of 1913. In this report the deaths 
from accidents among teamsters are 50 per cent greater than the 
standard. 

H=dcide (all forms).-Homicide is above the average in on!Y 
the first age period, 15 to 24 years, when the relative index is 217. 
This compares with a ratio of 256 for chauffeurs. After this age 
the percentages for teamsters are below avera~e while chauffeurs 
show a very high ratio (200) in the next age period, 25 to 34 years. 

Textiie Mill Workers" 

PERRY, IN his exhaustive study of cotton-mill workers of Fall 
River from 1908 to 1912 (23), found a higher death rate for male 
cotton-mill operatives thun for nonoperatives, itges 15 to 44 years. 
In the medico-actuarial investigation (4), cotton-factory operatives 
and woolen-mill operatives had rutios of actual to expected deaths 
of 108 and 113 per cent, respectively. The most recent American 
figures are for the intercompany group insurance mortality ex­
perience covering the years 1922 to 1926 (9). In this study 
textile.industri.es (exc!u~ing hemp, )';1te1 rope, and cordage, and 
bleachmg, dyemg, prmtmg1 and fimshmg) showed a ratio of 
actual to expect~d deat~s ot 87:4 per cent as compared with 90.2 
per cent for all mdustries combmed. The report of the Registrar 
General of England and Wales, 1921 to 1923 ( 6), records that among 
16 titles of <_>ccupations in the textile industry all bu~ three showed 
total mortality rates above the average for all occupied and retired 
mules. 
. ~ view of the high tot"al death rate in our. industrial dep.artment, 
it IS very probable that the death rate for msured textile workers 
is not above the average for all occupations. 

In the present investigation the highest relative indexes arc 
found for cerebral hemorrhage (127), influenza (119) tuberculosis of 
the respiratory syste'!l (116), ~nd nephritis (112). 'English textile 
w_orkers showed consistently ~igh death rates for all degenerative 
diseases. Only 7 of the 16 titles, however, showed above uvera"e 
death rates for tuberculosis. " 

"lncludPB operatives tn cotton, sllkkwool, nnd linen mills (card-room worlcers sptnnc>r& 
wenvm·s, plck<•rll, hullers, bcaml'ttl: bru er bund~::~, combers, crcclera dorrers qulllc~s rcel1•r11' 
HhNu·erlil, ~o~poohmJ, wnrpcrH, wtnaei'S, knJttcr~o~, durJwriJ, lnccn~ l~o\)(>rs 'rlbber11 Hc.•mm!rs' 
cllppr:>rH, pnHscmenterlo worlcers, finx drcHaers, tttretcbers tb~ow8 era' butlers' nn11 pcrlf' 
and skeln,~rs), and oil operatives In cnrp,•t, Hull awning' tl'nt thrrud mat Yen snck' 
sboddy, atocklng, and other minor ,t(•Xtlle lndmtlrl<·s. (Ex'ctudu.i coa·tlnH:~. lwuip n~d dye~ 
Jug and 1lnhthLug mJU wurkun,) 1"lle O.VUl'U.gu UKC a,t dlltLtlL ht 4U.~ Yl.!lll'tJ. lMuo nu-ta, 
p. 19.) 
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TABLE 40.-Number and per cent of deathll (rom specified causes among wiLlie 

mole textile mill workers (except cordage, hemp d,yeing nnd finishing) 
by age periods, 1922 to 1924 . ' ' ' 

Ages 16 years Per cent or deaths during ago period- Btnnd~ and over nrd· • Couao of deatb lzod 

Num- Per 15 tO 25 to 8.5to 45 to 
roln· 

li5 tO 6.'iand tivo 
ber ooot 24 34. 44 54 04 ovor Index J 

--------- ------
Number or deatba .............................. ~512 ------ 414 378 424 611 800 789 ............ 
T~bold fever ........................................ 42 I. 2 6.0 2.1 

= = 
1.2 0.7 

In uenza, pnoumonla .............................. 316 0.0 8.7 10.6 0.2 0. 7 ··s.·6 -··ax -------
InOuonm ..................................... 70 2.2 3.1 2.9 3. I 2.1 I. 7 1.8 ...... iiD 
Pneumonia (all rorDlll) ....................... 237 6.7 .. 6 7.7 0.1 7.6 0.8 6.6 .. 

Other dlscnsoa or tlto ros~tory system .....• .. u 1.4 .8 1.2 .8 1.6 1.0 83 
Tuberculosis or tho rcsp tory system ....... 617 14.7 20.6 81.7 26.2 14.0 0.1 2.3 116 
Syphilis, tubos dorso.lis,IUld goncrnl pumlysls 

or l.osnno ... -------------------------------- 44 1.3 ------ 1.1 3.5 ... .o .3 63 
Cancer (nil rorrns) . ................................... 203 8.3 LO 1.6 4.2 0.8 IU u.o 100 
Rhoumatlsm (ncuto and chronic) .............. 6 .I .2 "Tii" .2 .3 .I 
DIn betas . .............................................................. 43 1.2 .2 1.4 1.6 ··rz· 1.0 ··-··iii 
Alcohollsm .. ............................................................ 24 .7 

---~2-
.3 1.0 L3 .6 .3 

Cirrhosis of tho liver ............................... .. .8 .2 .8 I. 7 .0 -------
Ccrcbml homorrbngebnpoplox:r, paru.lysls ...• 318 0.1 .7 ··ro· 3.1 0.7 12.1 10.2 ----i27 
Otbor dlsenscs or tho ourt .................... ... 13.9 3.6 6.3 7.1 11.6 18.6 23.6 82 
ArtcriOI!!clcrosls . .................................................. .. 1.6 ··ro· ·-ro· I. 6 I. 3 4.7 
Ncfchrltls ~ucuto and chronic) ........................ 3<9 0.0 ··rr 16.6 13.3 13.8 ----iii 
Su cldo (nl forms) ............................ 63 1.6 1.0 1.6 2.6 ... 1.0 .6 
Al'Cidentnl or undefined vlolcnco . ................ 286 8.1 22.7 12.. 8.0 7.0 6.4 2.6 81 

Occu pntlonnl accident-s . .......................... 3D .o I. 4 1.1 u .8 .3 .4 -------Trnwno.tlsm by mncblnos ... .................... 20 •• 1.4 .8 1.4 .3 .I .3 
llomlcldo {nil forlll3) ..... ............................ 20 .6 ... 1.1 .7 .a .I 

.. ........ 
All other CUUSC8 ... ................................. 681 16.6 26.3 22.8 22.2 14.6 14.6 "ii"i" . ......... 

Totnl. ....................................... 3,012 
·i= 

100.0 166.6 160.0 100.0 100.0 100.0 100.0 

Occu po.tlonal doo.ths .. ....................... · ................ 
=' 

34 I. 6 I. 4 1.1 ~· 1.1 .4 ,4 
N onoccupBlionnl dcntbs .• .................................. 3,478 00.6 98.6 08.0 07.6 08.9 00.6 00.6 

1 Sco poge 18 for explonotlon of stnndnrdlzcd relative Index. 

Typltaid fever.-The proportionate mortalitY' from typhoid fever 
is extremely high at every oge period. The relative indexes are all 
over 200 up to age 54, after which no deaths occurred. Although 
the percentages of deaths from this cause oiiiDng textile workers are 
lower than in 1911-1913, the relative indexes are much larger because 
the decline of typhoid among all occupied males probably hos been 
greater than that umong textile mill workers. The high ratios in 
this occupation ore probably due to poor sanitary supervision of the 
small mill towns in which the industry is established. A geographi­
cal analysis of this group according to States indicates that the 
ratios are very much higher in southem than in northern mills. 

Respiratory dU!e1111es.-As a group, respirator;y diseuses are not 
responsible for on inordinate number of deaths m this occupation. 
Influenza, however, exhibits percentages which are about 25 per cent 
in. excess of the average in every acre period up to age 54. The 
standardized relative index is 119. The ratios for pneumonia and 
other respiratory diseases are consistently low1 the standardized rela" 
tive indexes bein~ 85 and 83, respectively. 

Tube1•0'11losi8 of tl~e respirat01'1f system.-The proportionate mor­
tality for tuberculosis is high. 'The standardized relative index is 
116. The highest relative index (126) is in the.age period 35 to 44 
years. Although the percentages are less than in 1911-1913.they are 
still above those of oil occupied males. In the English report for 
1921-1923, 7 of the 16 occupational titles showed death rates from tu-
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bercul.osis above the averacre. Very high death rates, however, were 
recorded for only three titYes. One class, namely, wool and worsted, 
card comb or frame (not spinning frame) tenters, showed a rate 
59 p~r cent above ave;a~e. The introduction ~f the latest types '!f 
ventilators and humidifiers should greatly rmproye atmospher.Ic 
conditions in textile mills and thus effect a material Improvement m 
the mortality from tuberculosis among these workers. 

Cancer (all forms).-The percentages of deaths for cancer ~re 
about average. The standardized relative index is 100. The relative 
indexes are higher, however, than in 1911-1913. It appears therefore 
·that the cancer rate among textile workers has increased to a greater 
extent than among all occupied males. It would be interesting to 
obtain figures for particular occupations in this industry, but un­
fortunately the occupation code does not permit this. In England, 
an excessive incidence of cutaneous cancer of the scrotum has been 
observed among mule .spinners. The skin area particularly involved 
is the left side of the scrotum. The condition is found only rarely 
in this country. 

Diabetes.-A.s in our earlier study, the relative index for diabetes 
is higher at most age periods than that for all occupied males. The 
highest relative index {158) is in the age period 25 to 34. The 
standardized relative index, however, is 91. 

Cerebral hemorrhage, apoplewy, paralysis.-The standardized rela­
tive index is 127. This figure is higher than that for any other im­
portant cause of death among textile workers. High ratios are 
found in every age period. In 1911-1913, however, the proportion­
ate mortality was appreciably higher than average only in the age 
period 45 to 54. Textile workers, therefore, have apparently not 
experienced as great a decline in the death rate from this cause 
as workers generally. Except for a large proportion of deaths from 
nephritis, the usual conditions associated with high rates from cere­
bral hemorrhage are absent. Syphilis and alcoliolism are also not 
very common and heavy labor or overstrain can be ruled out as caus­
ative factors. The English figures are remarkable in that they show 
high death rates not only ~rom. cerebra! hem'!rrhage and nephritis 
hut from all the degenerative diseases, mcludmo- heart disease and 
!lrteriosclerosis, w.hich are\ with ~ew .exceptions, higher than average 
m the 16 occupatiOns of t 1e textile mdustry analyzed in the report 
o.f the Registrar .Genera~. It _is concluded in that report that condi­
tiOns of work m textile mills apparently promote degenerative 
changes. of the kidneys, heart, and blood vessels. As has already 
been pomted out, our latest figures for American textile-mill workers 
agree with. ~he English findings only a;s fa; as cerebral hemorrhage 
and nephritis are concerned. The specific mdustrial conditions con­
duciye to degenerative clm~ges are obscure. Perhaps the hot and 
humid atmosphere surroundmg some of the processes in textile mills 
is an etiological factor, 

Other diseases of ~he heart.-The percentages for heart disease 
coml?are favorably _m~h the average. The standardized relative in­
dex IS 82. Th~ vanat~ons from the ratios of 1911-1913 are not sig­
nificant. E.nghsh textile workers, however, showed high death rates 
for heart diseases. 
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N ephrilia (acute and chronic).-The standardized relative index 
for nephritis is 112. After age 24, nephritis shows percent~es 
which are somewhat higher than among all occupied males. The 
highest relative index (121) appears in the age period 55 to 64. In 
England and Wales both cotton and woolen mill operatives show 
much higher death rates from chronic nephritis than do all occupied 
and retired males. 

Accidental or undefined violence.-The percentages for accidental 
or undefined violence are much smaller than average. The stand­
ar_dized relative index is 81. Occupational accidents are few. 

Watchmen and Guards •• 

THE HIGH average age at death (60.5 years) of watchmen and 
guards is their. characteristic feature. The occupation is frequently 
a terminal one' which is often undertaken after the worker has been 
more or less disabled and is therefore unable to carry on his regular 
occupation. Up to a~e 44 the deaths are so few that the ratios are 
inconclusive for specrfic causes of death. Then again, more than 
one-third of the deaths occurred in the indefinite age period 65 
years and over, which makes it very difficult to evaluate our mortality 
figures. 

~'ABLE 41.-Number antt per cent ot deaths trom specified causes amoug white 
·tnale watchmen and guards, by age perocls, 1922 to 1!124 

Causo of death 

Ages 15 years Per cent of deaths during age period- Stand-
and over nrd-

lzed 
rola· 

Num- Per 16 to 25 to 35 to 45 to 55 to 65and tive 
bet cent 24. 34 ~ ~ M over lode x 

---------1------------------
Number or deaths.-------·-···------------· 3,132 -·-·-- 14 47 156 500 1,205 1,210 -------J==:'=== == = 
Typhoid rever • -----· 2 0.1 ------ ------ 0. 6 0. 2 ------ ------ -------
lnfluen~a pne\ii:D.ODiii:::::::::::::::.:...... 25S 8.1 7. 1 4. 3 0. 4 9. 0 8. 9 7. 4 -------

lnOuC'nza .......................... ------ 43 1.4 ------ 2. 1 1. 3 1. 2 1. 5 1. 3 62 
Pneumonla (all forms>------------------- 212 6. 8 7.1 2.1 5.1 7. 8 7. 4 6. 1 78 

Other discnses or the respiratory system----- 52 1. 7 ------ -----· 4. 5 1. 2 L 0. 2. 2 96 
Tuberculosis or tho respiratory systom .. ----- 212 6.8 -·---- 29.8 ZJ. 7 11.6 5. 9 2. 6 81 

SyJ~~~~~~-~~~~~:~~~-~~~:~~~-~:_s~- 58 1.9 ...... 6.4 5.8 1~ 42 1~. 26 1~. 43 1
1
0
1<
5 Cancer (nil Corms>-----------------···------- 344 11.0 -···-· 2.1 5.1 6. .. v. 

Rheumatism (acute and chronic)............ 8 .3 ------ 2. 1 ------ . 2 · 2 · 3 -·-----
Dinbotcs .. --·-··---------------------------- 62 2. o .•.•.. 4. 3 . a 1.8 2.1 2.1 12.5 

~~~~::1~~r*ib6"1iVCi-::::::::::::::::::::::::: 3~ 1: ~ :::::: --~-~- ~: i. ~ --i~3- :? ::::::: 
Cerebral hemorrhage, apoplexy, parnlysis.... 374 11.9 •..... -·-·-· 3. 2 7. 6 11.5 15.9 108 
Other dlseascs of the boort................... 6-16 20. 6 •.•... 8. 6 14.1 16.8 21.1 ZJ. 3 106 
ANrtchriosclorosls ••••• d ••• h •••• 

1 
•. )................ 

3
6
7
7
0 12.21

1 
------ ··a4· ··g·s· ~-~ 1~·g 1ig ---·ioo 

ep ritls (acute an c ron c --------------- ···-·· · · · 
Suicide (all forms)........................... 48 1.5 ...... 4.3 3.2 2.0 1.5 1.1 -·-·--· 
Accidental or undefined violcnco............ 216 6. 9 71.4 14.. 9 5. 8 7.8 7.4 5.1 145 

Occupational accidents.................. 50 1. 6 14.3 6.4 2. 6 1. 8 1. 7 . 9 -·-----
Tmumatlsm by fRIL.................... 34 1.1 7.1 .•.... ...... . 6 1.4 1.1 ---··--

Homicide (all forms)........................ 23 .7 14.3 4.3 2.6 .4 .7 .3 ---··-· 
Occupntlonal homicides................. 13 

1 ·~ ··rr ~! 1t~ 1i.: n:~ to:~ ::::::: 
All othor causes •••••••••••••••••• • ••• • • • • • • ·1_:.34::0+.:0::.· 4-,;-+::-:+:-:::-:F=-=-if-=-:.:..l...=:.:..f:::::::: 

Total.. ••••...•••••.............. ------~~ 100. o 100. o too. o 100. o 100. o 100. o 100.0 .:.:.::=: 
0 11 Jd tb 70 2.2 14 3 8.5 4.5 2.4 2.3 1.4 ----··· ccupa ona oo s ......................... 

3 002 97 8 si 7 91.5 95.5 97.6 97.7 98.6 ...•.•• 
Nonoccupational deaths..................... • · 

11 Sec page 18 for explanation of stanclarcllzed relative index. 
• Includes building, bank, and 8sylum guards and watchmen. The average oge at 

death Is 60.5 years. (See note, p. 19.) 
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The outstanding feature of the mortality record is the high fre­
quency of homicidal deaths, more than one-half of which were of 
occupational origin. Althou~h the actual number of deaths from 
this cause is small1 the relative indexes are consistently very high. 
For all ages combmed the relative index is 213. Only in the age 
period 45 to 54, where the relative index is 67, -is the proportion of 
deaths less than among all occupied males. The degenerative dis­
eases have slightly higher than average percentages. The stand­
ardized relative indexes for cerebral hemorrhage, other diseases of 
the heart, and nephritis are, respectively, 108, 106, and 109. Dia­
betes is more common than amon.,. all occupied males, the standard­
ized relative index being 125. 'fhe respiratory diseases are com­
paratively infrequent causes of death. Accidental violence has a 
standardized relative index of 145. The highest relative index 
(288) occurs in the age period 15 to 24; but this figure is probably 
a chance variation1 the number of deaths for all causes combined in 
this age period hem~ only 14. Occupational accidents account for 
23 per cent of all acctdental aeaths. 



CHAPTER 3 

Principal Causes of Death 

I N SEVERAL places in the preceding chapters we have referred 
briefly to each of the principal causes of death in relation to 

occupation; in this chapter we shall bring this scattered material 
together for convenient reference and special analysis. Under e»ch 
cause of death the occupations will be listed in order according 
to their proportionate mortality as that is shown by their standard­
ized relative indexes. We note as we proceed with such a classi­
fication, that occupations havirig a similar exposi1re to specific health 
hazards frequently fall into small groups, thus suggesting that there 
is a definite cause and effect relationship between a particular in­
dustrial hazard and a particular cause of death. 

In the preceding chapter, we have limited our reference to the 
mortality records of 33 occupations. This was because the small 
number of deaths in the remaining occupations did not warrant 
detailed analysis. In this chapter we have included the full list of 
'i2 occupations in relation to the most important causes of death, 
namely, pneumonia, tuberculosis of the respiratory system, diseases 
of the heart, nephritis, and accidents. This additional material has 
given us a larger number of occupations exposed to specific health 
hazards and should enhance the value of our analysis. Except 
where otherwise indicated, only occupied white male industrial 
policyholders 15 years of age or over are included. 

No standardized relative mdexes were calculated for the numeri­
cally less important causes o£ death. Since the proportionate mor­
tality ratios for different occupations vary considerably when classi­
fied by age periods, no accurate listing of occupations in order of 
mortality is practicable. Only those occupatiOns have been se­
lected for discussion, therefore, which showed high ratios for a 
given cause of death in at least three age periods. 

Typhoid Fever· 

IN RECENT years typhoid fever has been a minor ~ause of ?eath. 
It was responsible for only 59'7 deaths among our wh1te male mdus­
trial policyholders 15 years and older during the years 1922-1924.· 
The average a "'e at death, 28.9 years, compares with 31.1 .years in 
our earlier stu~y o£ 1911-1913. · Table 42 presents death rates per 
100,000 for the year 1923. and the l?er cent of d~cline in the 
death rate since 1912, clasSified according to age penods. 
TABLE 42.-Death rates in 1923 and per cent of decline in death rate from 

typhoid fever between 1912 and 1928 

Ages Age period (years) 

Item 
15 65nnd and w-u ~4~ 45-M 5H4 

over over 

Death rnto per 100,000 In IOZL ..••.... -------------- 6.2 9. 7 6.0 3.9 4.0 u I. 7 

Per oont of doollne Jn death rate, 1012 to 1923 ...•..... 722 001 81.3 so. 7 78.7 70.6 79.8 

08357·-ao--7 93 
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The death rate among white male wage earners 15 :y:ears and older 
in 1923 was 6.2 per 100,0001 representing a decline ~f 72.2 per cent 
since 1912-a. greater relative decline th~n w:ns reg~stered. for any 
other cause of death. This great decli~e m the. typhOid f~ver 
death rate stands out as a prominent achievement. m the ;practical 
application of public-health knowledge to modern hfe and mdust~. 
The highest death rate is found in the ages 15 to 24 years, where It 
is 9.7/er 100,000. In 1912 the highest rate, 26.8 per .100,0001 ap­
peare in the age period 25 to 3~. Marked decreases ~n the <Ieath 
rate are recorded in every age penod. The greatest dechne ( 81.3 per 
cent) took place in the age penod 25 to 34 years. 

The importance of typhoid f~ver i!l relation !"-<> other cause!! of 
death is shown in Table 43, whiCh g~ves accordmg to age penods 
the per cent of deaths from typhoid fever in the years 1922-1924 
and in 1911-1913. 

TABLE 43.-Per cent of deaths from typhoid fever, 1922-191!4 and 1911-1918 

...... Age period (years) 

Item 16 
and 65and over 15-:U 25-34 35-« 45-M M-64 over 

1-----------
Per cent of total deaths, 1022 to 192-f .•• ______________ 0.6 2.6 1.0 0.6 0.3 0.1 0.0 
Per cent or total deaths, 1011 to una •.••....••••.•... L6 ... 2.7 1.4 .8 • 4 •• 

Typhoid fever is of less importance in relation to other causes 
than it was in our earlier study, being responsible for 0.6 .per cent 
of all deaths in 1922 to 1924, as compared with 1.5 per cent in the 
period 1911-1913. This situation has developed out of the fact 
that the death rate for typhoid fever has declined much more than 
has the death rate from all causes combined between the two periods 
under discussion. The disease is of the greatest importance in the 
age period 15 to 24 years, when it accounted for 2.6 per cent of all, 
deaths. This is also the age period in which the highest death rate 
occurs. 

The incidence of typhoid fever bears a direct relationship to the 
sanitation of the community. Hence, its prevalence in particular 
occupations is chiefly dependent on the location of the industry. 
Thus high ratios are recorded among fanners and farm laborers, 
since sanitation in rural communities is undoubtedly less highly 
advanced than in cities. Textile mill workers, likewise, probably owe 
their high incidence of typhoid fever to the location of many plants 
in semirural southern communities. Men employed in seafaring oc­
cuP.ations also sho:w ~igh ratios. H!lre again the facilities for sani­
tatiOn are often luruted and there IS great room for improvement. 
Furthermore, these men are frequently exposed to typhoid in foreign 
ports where it is prevalent. The higher ratios among coal miners 
are clearly due to the difficulties in maintaining adequate sewage 
disposal in the mines as well as to poor sanit&tion of the small, 
semirural mining tow~. Stationary engineers ana firemen show 
higher-than-avera,ge rat10s, perha,ps because many of them a,re in 
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construction camps, mines, quarries, etc., where sanitary provisions 
are temporary and crude. High ratios were found also for iron ·and 
steel mill workers . 

.Among the occupations with especially low ratios for typhoid 
fever are longshoremen and stevedores, watchmen and guards, rail­
way enginemen and trainmen, and polir-emen. Saloonkeepers and 
bartenders, among whom there were 457 deaths from all causes, had 
none from typhoid fever. 

Influenza 

THERE were 2 083 deaths from influenza among our white male 
industrial policyholders 15 years of age and older during the years 
1922--1924. The average age at death was 46.9 _years. In 1911-
1913 the average age at death was 53.3 years. Table 44 presents 
death rates per 100,000 for the year 1923, together with the l?er cent 
of increase in the death rate since 1912, classified by age perwds. 

TABLE 44.-Death. rates in 1923 and: per cent of increase in death. rate from 
· lntluenza between 191fl and: 191!3 

Ages 
• Age period (years) 

Item 16 
and 
over 16-24 ~ -- 55-<1< 66and 

over 
-----------

Death rate!: 100.000 In 1923 •••••• ----------------·- 31.4: 11.3 16.9 29.3 43.0 .... 1!10. 9 
Per cent or ncrease in death rate, 1912 to 1923 .•..•••. lli7." 222.9 34L7 306.9 144.3 116.0 lOLO 

The death rate among white male wage earners, ages 15 years and 
older, in 1923 was 31.4 per 100,000. The lowest rate, 11.3 per 100,000, 
is found in the age period 15 to 24. The rate increases with age up 
to 82.5 in the age period 55 to 64 years. The death rate in 1923 was 
157.4 per cent greater than in 1912, the greatest increase being re­
corded in the age period 25 to 34 where the rate in 1923 was almost 
four and one-half times that of 1912. We can not draw conclusions, 
however, as to the trend of this disease by a comparison of the rates 
for two single years as there are wide fluctuations in the death rate 
from influenza from year to year. Furthermore, the year 1923 was 
one in which influenza was extraordinarily prevalent. 

The importance of influenza in relation to all other causes of 
death is shown in Table 45, which gives the per cent of deaths from 
influenza in the years 1922--1924 and 1911-1913. 

TADL11: 411.-Per cent of deaths trom Influenza, 191!2-19B4 and 1911-191B 

ARes 
Age period (yeors) 

Item 
.. 

nnd 65nnd 
over lb-:M 2W4 -- ...... over 

--------1-
Per cent of total deaths, U122 to 1924. ----------······ u 2.4 as 2.4 1.7 1.8 1.8 
Per coot of total doatbs, lOll to 1013 •••..••••••..•••. • 8 •• • 6 •• .7 LO L3 
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Infiuenza. was responsible for 2 per cent of the deaths in ~922-1~24 
and of 0.8 per cent of the. dea~hs in 1911-1913. In the earli~r pert~d 
it was of ~reatest ·relative Importance at the older a~s, but m 
1922-1924 It reached its greatest importance among tne younger 
workers. 

The highest proportion of deaths fro~ influenza .was. found for 
coal miners (underground). The occupat10~s followmg m order of 
incidence were iron-foundry workers, furmture. and other woo~­
workers, ciooar makers and tobacco wqrkers1 and Iron and steel mill 
workers. Jfarmers and farm laborers are nigh up on the list with 
nn index of 121. The very high standardized relative index fo~ coal 
miners (188) a.I).d for iron-foundry workers (182) point uDmlstak­
ably to the influence of occupational exposure. 
· As we should expect, there is a close correlation in the occupational 
incidence of influenza and pneumonia. We have computed the 
coefficient of correlation of the standardized relative indexes for 
influenza and pneumonia to be 0.499 ± 0.088. There is also a close 
agreement in the incidence of other respiratory diseases and influenza 
and pneumonia, although several exceptions may be found, largely 
the result of the small number of deaths in many occupations for 
influenza and other diseases of the respiratory system. Coal miners, 
iron-foundry workers, and iron and steel mill workers are among 

. the five occupations showing the highest ratios from each of these 
three diseases. Since pneumonia is the most important respiratory 
disease, its standardized relative index is the most reliable mdex of 
the cause and effect relationship between occupational hazard and 
diseases of the respiratory system. The detailed discussion of the 
respiratory ~iseases as a group has therefore been given in. the section 
on pneumoma. 

TABLE 46.-Qccupatlons in order ot standardized relative lnde:res tor lnlluenza, 
1922 to 1924 · 

Stand~ Slnnti· 
ardized nrdlred 

Occupation relative 
Occupation relnli\"O Index, index, ages 15 ages 16 

to64 to64 

Coal miners (underground) .•.......••.... 187.9 ~\~lt'!f~ry engineers and firemen ..•.....•. 03.3 Iron-foundry workers .... --------------··- 181.6 91.4 Furniture and other wood workers .....•.. 123.7 M BllS ....•.. ----··-················· 87.7 
8 

nsons and bricklayers ..•.......••...•.•. Cigar makers anti tobacco workers .•. ----- 123.6 :pj:ore hcJerks and salesmen __ -----------·-·- 86.8 Iron and steel mill workers .•.....•••...... 122.8 Shere ants and storekeepers ...•...•.....•• 81.6 Farmers and farm laborers .•....•..•...... 120 .. 7 T oo-faetory workers ....•.•...•.....•.•.•• 78.4 Textile (except oordar;, hemp, dyeing, and nllors and other clothing workers_ .••...• 78.4 finishing) mill wor ers ..•............... 119.2 Composite':! printers, nnd pressmen •••... 77.4 Railway track and yard workers ........... . 118.1 Hallway en nomen and tminmtm •...•..•• 76.4 Machinists .•.••••.•••..........•......•... 111.0 Fishermen, oyst.ermen, sailors and marine 
Cnrpen t.ers ......••••••. -------•••......••• 110.8 

~:'aC::g!f:'rS~:::: :::::: :::: ::::':: :::: ::::::: .... Laborers ............••...........••.....•. 108.0 62.6 Blacksmiths. __ --------------------------- 105.0 .... Plumbers, gns fitters, and steam fitters .... 102.9 B 'ktc men and guards ...•..•••..••••••••. 
60.6 AU occupations (excluding retired) ........ 100.0 8 a1 crsk·---------·····-------············ 
66.6 Clerks, bookkee£ers, and otlloo assistants •. 99.1 P~IJg:m C:pera and barlonders .•....••.... 
... I Teamsters and rivers ...........••....... 96.6 Painters~ PBPCfiiBiigci-8; iirid" ViU-iiiSiieii: :: 64.1 Janttors and building employees ....•.•... 96.6 Longshoremen and stevedores ....•••••...• 31.6 



PRINCIPAL CAUSES OF DEATH 97 

Pneumonia (All Forms) 

. , TIIER;E w~ 8,138 deaths from pneumonia among our white male 
1ndustnal policyholders 15 years of age and older during the years 
1922-1924. The a.verage age at death was 48.7 years. Ta.ble. 47 
presents. dea.th rates per 100,000 for the year 1923 and the percent­
age. decline m the death rate since 1912, classified according to age 
penods. 

TABLE 4'7.-Death. rates m 1923 ana per cent of decline tn. death. rate from 
pneumonia (all forms) between 1912 and 1923 

Ages 
Age period {years) 

Item " and 
over 1&-24 2&-34 35-« 4,1-5( M-e( 6.1and 

over 

--------
Death rote per 100,000 in I9ZL---------------------- .... 21.3 45.3 88.2 148.4 269.8 516. 9 
Per cent of decline in death rate, 1912 to 1923 ••......• a!.2 13., 42.. 35.2 .... 18.0 18.4 

The death rate among white male wage earners, ages 15 years and 
older, in 1923 was 92.5 per 100,000. The lowest rate, 21.3, is found 
in the age period 15 to 24. The rate increases sharply with age and 
reaches 269.8 in the age period 55 to 64. There was a. decline of 26.2 
per cent in the death rate for all ages since 1912. Substantial de­
creases are recorded in every age period. The greatest decline ( 42.4 
per cent) took place in the age period 25 to 34 years. 

The importance of pneumonia in relation to other causes of death 
is shown in Table 48, which gives the per cent of deaths from pneu­
monia (all forms) in the years 1922-1924. (Comparable figures 
for 1911-1913 are not ava.ilable.) 

TABLE 48.-Per cent of dcatl•s (rom pneumonia (all forms), 1921!--1924 

Ages 
Ago period (years) 

Item 15 

* 
and 

~~--over 1&-24 over 

l'or cent or total deaths, 1022 to 1924 •• --------------· 7.7 ... 7.9 6.6 3 

Pneumonia was responsible for 7.7 per cent of all the deaths in 
1922-1924. It is of the greatest relative importance in the age 
period 35 to 44 years, when it accounted for 9.3 per cent of a.ll 
the deaths. . . . · 

Fatigue due to strenuous labor1 inhala~IO_ll of 1rntatmg gases and 
dusts, heat accompanied by sudden varmt~ons of ~mperatu~ !lnd 
exposure to inclement weather, together With wett~ng and chil~ng, 
all appear to be factors which make. the worke~ highly ~usceptible 
to the organisms producing pneumon!a. The wide v!lrmtw!ls m the 
proportionate mortality of pneumonia among !he differel!t occuJ?a­
tions leave no doubt that industry is a. causative factor m the m-
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cidence of this disease. The five occupations with the ~ghest stand­
ardized relative indexes were iron-foundry workers w1th 220, cord­
age and hemp mill workers with 184, polishers (iron and steel 
products) with 183, coal miners ( under~round) wi~h 159, iron_ ~nd 
steel mill workers with 142. The followmg occupatiOns, m addit10n 
to the first five, have standardized relative indexes for pneumonia 
more than 20 per cent above the average: Rubber-factory workers 
(135), hucksters and peddlers (132), roofers (131), longshoremen 
and stevedores (130), brick, tile, and terra cotta workers (127), 
boiler makers (124), glass workers (121). It is interesting to note 
that among the occupations with the very highest ratios for pneu­
monia, influenza, and other diseases of the respiratory system are 
found coal miners (underground), iron-foundry workers, and iron 
and steel workers. It is quite certain, therefore, that the industrial 
environment in these occupations contributes largely to the contrac­
tion of infections of the respiratory system. Laborers also have 
high indexes for these three diseases, while blacksmiths and furni­
ture and other wood workers have high indexes for influenza and 
pneumonia. 

TABLE 49.-0ccupation8 in order of 8tanaaraizea relative lrule:xes for 
pneumonia (all forms) , 1.922 to 1924 

Ooou.patlon 

Iron-foundry workers_ •• ------------------Cordage nnd hemp mill workers _________ _ 
Pollshers (iron and steel products) _______ _ 
Coal miners (underground)_--------------lron and steel mill workers ______________ :._ 
Rubber-factory workers ••••• --------------Huckstezs and peddlers _______________ ,_ __ _ 

Roofers._---------------------------------Longshoremen ami stevedores ____________ _ 
Brick, tHe, and terra-cotta workers.~------
BoUer maKers ••••••• ------ ••••• ----.------
0 lassworkers .•••• ----- •• ----- ••••••• ---. --
Laborers ••• ___ •••• __ ----- ••• _____ ---- •• -._ 
Blo.cksmiths ••••• -- -------.- -----. --------
Miners (WldergrQWld), excluding coal 

miners.--------------------------------­
Stonecutters •• _ •••.• ----------------------
Street and sewer cleaners ..•••••••••••••••• Masons and bricklayers. _________________ _ 
Cement and Ume workers. _______________ _ 
Oil-refinery workers .•• --- ••••• ---- ••• -----
Plasterers •••••••• -------------------------Policemen. _________ ••• ---- •••••••••••• ----
Furniture and other wood workers .••••••• 
Stationary engineers and firemenu·······-
Shoo-factory workers ••• --- ••••• _____ •••••• 
Bakers .•••••••••• -----. __ --~-. ···---•• ----
Teamsters and drivers •.•.•••••••••••••••• 
Saw and planing mill workern .••••..•••••• 
Chemical and explosJves factory workern •• 
Painters, paper hangers, and varnlshers ••. 
Machinists ..•••••• --- ••••• ---~---·-- •• --·-
Hostlers and stablemen •• ----------------­
AlJ.oocupatlons (excluding retired) •••••••• 
Structural-Iron workers ••. ---------------­
Laundry workers.-.---------------------­
TaBors and other clothing workers •••••.•. 
Clerks, bookkeepers, o.nd office assistants •. 
Btteet-rallway workers ••• ----------------·-

Stand­
ardized 
relative 
index, 
ages 16 
toM 

220.1 
184.4 
183.2 
150.2 
141.9 
134.8 
132.1 
130.9 
130.4 
127.1 
123.6 
120.5 
119.7 
119.7 

ll7.3 
117.3 
1Ui.4 
113.7 
111.7 
100. 4 
Hl1.4 
107.6 
107.4 
107.2 
102.9 
101. D 
101.8 
101.7 
101_"4 
100.4 
100.4 
100.1 
100.0 
00.2 
!!8. 8 
97.0 
96.9 
96.3 

Occupation 

Barbers and halrdrcsst:!rs •••••.•••••••••••• 
Janitors and building employees .••••••••• 
~aite!'S. and hotel servants .••••••••••••••• 

ectncl~S •••••••••••••••••••••..•••••••• 
Compos1tors, printers, and pressmen •••••• 
:-~t:"ray ;~~and yard workers.-----···· 
Cha J rs •.••••••••••••••••••••••••• 
coo~s (~tei·and·---iau·-----------------­
Piumbers, gas nt~, a~nstl;amiii'Uii.;~::: 
~:!1-~ud~ta~~~~oo·-----------------
Tinners (shop) and tinw~rsWi:irkCr.;···:·­
~:ro:S {~a~ur~ mill workers •••.••• .-~::.:: 
Shoemakers fJob bier;·····--······--······ 
Saloon keepers and b~r-t.OiidEiiS·--·-------­
Farmcrs and rarm Iabore ·····------­
Textile (dteing, bleachln~.-QD(i"fuiiSiiiDSi-
F:g~~~~. ~':stUmen:&iiiors·o.ndmiUrno· 
st::~':kS&Dd-SDt~iDeii·--: ..•...••..... 
Textile (except cordage, "hCiiip:··areinK-:· 

and ftnlshing) mlll workers 
resr:ntersc··--------------~=:::::::::::: 
Mercb: ~a-storekee··-- --------------­
Firemen (city departme~)rs ..••.•••••••••• 
Watchmen and guards ··············-­
Cigar makers and tobaOOCJW·------·-····· 
Hat workers (wool and felt ~~)crs .••••••• 
Agents and can ··--·--··· 
Slaughter and p~~nC:"iiOtii)W"Oik8iS""""" 
Cutlers and grinders.... ·- • ·­
Electric Unem ·········-··--···· 
Railway engln~riien·anliil&iD.DiOii··---··· 
Soldiers ••••••••••••••••.•••••.••• ~:::::::: 

Stnnd­
nrdlzcd 
relntlvo 
Index, 
ages 15 
toM 

96.1 
95.3 
94.4 
94.3 
92.4 
91.9 
91.2 
91.0 
110.8 
SRO 
89.6 
89.4 
89.3 
88.' 
88.4 
882 
87.8 
87.3 

87.2 

86.4 
86.8 

84.9 
83.8 
83.0 
81.1 
79.7 
78.3 
78.0 
74.3 
72.1 
'10.7 
62.0 
47. D 
43.4 
28.0 
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.A.ll of these .findings are in agreement with earlier studies of 
occupational mortality, especially tl,le previous study by the Metro­
politan Life Insurance Co. of the causes of death by occupation, 
covering the years 1911 to 1913. They also agree very closely with 
the findings of the Registrar General of England and Wales, in 
the decennial report on occupational mortality for the years 1921 
to 1923. The 10 occupations m the British study showing the high­
est death rates from pneumonia, in descending order, are brass­
foundry laborers, grinders of cutlery, stevedores, cotton blow-room 
operatives, iron-foundry laborers, cotton carders, puddlers, metal 
polishers, " other " dock laborers, and costermongers. The most 
noteworthy exceptions to these general findings are the low percent­
ages of deaths found in our study for cutlers and grinders, brass­
foundry workers and pottery workers, all of whom are exposed to 
the hazards which we have found associated with a high percentage 
of deaths from pneumonia. The number of deaths from all causes 
for each of these classes was small. Their low percentages may 
therefore be due to chance variation. 

The five occupation groups showing the lowest indexes are sol­
diers, railway enginemen and trainmen, electric linemen, cutlers 
and grinders, and slaughter and packing house workers. A few 
sedentary occupations are also found with low indexes. 

Other Diseases of the Respiratory System 1 

THERE WERE 1,614 deaths from other diseases of the respiratory 
system among our white male industrial polic:y_holders 15 years of 
age and older during the years 1922-1924. The average age at 
death was 52 years. Table 50 presents death rates per 100,000 for 
the year 1923, and the per cent of decline in the death rate since 
1912, classified according to nge periods. 

TADLE 50.-Dcatlt rates in 1923 aml per cent ot declme in deatlt rate from 
other diseases of the respiratory system between 1912 and 1923 

Age period (years) 
' Ages 

Item !Sand 
over 16-21 26-34 - ~ ..... &land 

over 

I----1------
Donth rote per 100,000 In lOZL.--------------····---- 18.2 3. 7 ~· IU 31.6 156.7 139.0 
Per cent ot decline In death rate, 1912 to 1923 -.-··---- 3M 36.1 64.1 .... 12.5 26.5 45.5 

The death rate among white male wage earners, ages 15 years 
and older, in 1923 was 18.2 per 100,000. The lowest death rate, 3.7 

1 Includes the following titles of the Jntcrnntlonnl List of Causes of Death: OT, diseases 
of the natml fo~sw and their annexa· OS, diseases of the larynx i 09, bronchitis; 102, pleurisy; 
103, congestion nod beruorrhngle infarct of the lung: 104, gangrene of the lung; 105, 
nstbma; 106, pulmonary emphysema; 107, other diseases of the respiratory system (tuber­
culosis ezcepted), 
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per 100,000, is found in tl~e ages 15 to ~~ears. The rate increases 
with age and reaches 56.7 m the 11ge per10 55 to 64 years. Between 
1912 and 1923 the rate for all ~ges decreased 3~.4 per cent, sub­
stantial decreases being recorded m every age per1od. The greatest 
decline ( 54.1 per cent) occu_rred in the age p~riod 25 to 34 _years. 

The importance of these d1s~ases of t~e respiratory s~stem .m rela­
tion to other causes of death 1s shown m Table 51, wh1ch g~ves the 
per cent of deaths from these diseuses in the years 1922-192-±. (Com­
parable figures for 1911-1913 are not available.) 
TABLE 51.-Per cent of deaths from other diseases of the respiratory 

system, 192~1924 

Ages 
Ago porlod (yoors) 

Item 15 nnd 65nnd over lf>-21 25-3< 30-44 ..... .....,. 
over 

------------
Per cent or total deaths, 1922 to 1924 ...•.••••.••••••• 1.0 Ll LO L< 1.7 1.0 1.8 

Other diseases of the respiratory system were responsible for 1.5 
per cent of the deaths in 1922-1924. These diseuses are relatively 
of least importance in the age period 25 to 34, when they accounteu 
for 1 per cent of all the deaths. They are of greatest relative 
importance in the period 65 and over, when they accounted for 1.8 
per cent. 

The . occupations showing the highest relative indexes for other 
diseases of the respiratory system are underground coal miners, jani­
tors and building employees, iron and steel mill workers, stationary 
engineers and firemen, and iron-foundry workers. We have already 
discussed under pneumonia the occupational influences affecting the 
diseases of the respiratory system. The specific effect of dust on 
diseases included in the title " other diseases of the respiratory sys­
tem" is clearly revealed .in the unusually high standardized relative 
index (238) for underground coal miners. This finding is the result 
of the large number of deaths from miners' asthma assigned to this 
title. 

TABLE IS2.-0ccupations ln order of standardized relative inde:ees tor other 
diseases of the respiratory system, 1922 to 1924 

Occupation 

Coal miners (undergroundl-------------·· 
Janitors and buUdlng emp oyees ... ·----·­
Iron and l!lteel mill workers .••.••• ~--······ 
Stationary engineers and llromen ..•••••.•• 
Iron-foundry workers .....•.....•...•.••.• 

is=~:::::::::::::::::::::::::::::::: 
Merchants and storekeepers ..........•..•• 
Tailors nnd other clothing workers ......•. 

ti~~~~~~~~~~~~~!~-~~~~~:::::::: 
Masons ond bricklayers .•••.•.•......••••• 
Watchmen and guords ..••••••••••..•.•••• 
Teamsters and drivers .......•........•... 
Bakers ....•.....•••..•.................•.. 
Clerks, bookkeepers, ond office nsslstnnta .. 
Longshoremen o.nd stevedores ...•.•.••.••• 
Textile (ex«lpt cordage, hemp, dyeing, and 

OnlshJng) mill workers ....•.•........... 

Stand· 
nrdlzcd 
relative 
index, 
ages 

15 to &I 

237.9 
129.0 
122.4 
119.0 
116.7 
113.6 
111.2 
106.7 
104.3 
100.0 
98.7 
98.4 
96.7 
96.0 .... 
00.1 
87.2 

82.o 1 

Occupation 

Flshennen, O}'Btenncn,sailors and mnrino 

n:if~~~~rnck·Bnd·yar;tworders··-······· 
Compositors, printers, nod presstiiOii""""·· 
Pnlnters, poperbangcrs, and vamlshe·n;··· 

~~~~ro~~sana·socn.-··-------------:::: 
Electricians. es en .... ~-----······· F d·-·-··-···-··-···----··---···· 
S 

n
1
rmersk an rann laborers ..•....•••....•• 

a oon oopcra ond bartenders 
Furniture and other wood work:Cni"··-···· 
Bhoo-ro.ctor work ·••····· Polloomon Y era •.••...•..•• ~ .•••....• 
Cl gor mak'Cii 8iici "iObrux:;;· WOikiiri" .. ·---­
~~~~~rrif· KD.S fitters, ond stcom nt"teii:::: 
nn11way !::=inemen·an<nmrnmen::::::::: 

Stand­
nrdh:ed 
relative 
index, .... 
16 to 64 

82.3 
81. ( 
79.3 
76.8 
74..8 
73.8 
72.3 
886 

""· 2 02.7 
02.3 
61. ( 
42.6 
36.2 
34.3 
12. f 
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Tuberculosis of the Respiratory System 

THERE WERE 14,172 deaths from tuberculosis of the respiratory 
system among. the white male industrial .r,olicyholders, age 15 years 
and over, durmg the years 1922-1924. The average age at death 
was 38.2 years, as compared with 37.1 years in 1911-1913. Table 
53 presents death rates per 100,000 for the year 1923 to~ether with 
the .per cent of decline in the death rate since 1912, clasSified by age 
periOds. 

TABLE 53.-Deatl• rates in 192S and per cent of decline In death rate from 
tuberculosis of the respiratory system betwee~• 1912 aml 1923 

Ago period (years) 

Item 
Ages 

151Uld 
over 16-24 25-34 36-44 46-54 6>-<K 6.1 nnd 

• over 

1-----------
Death rote per 100,000 In 1023 ..•.•••••••••.•••••••••• 140.7 80.2 162.6 196.1 218.6 200.0 183.4 
Por cent of decline 1n death rnte, 1912 to 1923 ..•••••.• 63.2 49.4. 60.2 62.6 49.6 38.0 22.4 

The death rate among white male wage earners age 15 years and 
over in 1923 was 149.7 per 100,000. The rate rose from a minimum 
of 80.2 per 100,000 in the age period 15 to 24 years to a maximum 
of 218.5 at 'ages 45 to 54 years and then receded to 200 in the age 
period 55 to 64 years. There was a decline of 53.2 per cent in the 
death rate for all ages between 1912 and 1923. Notable decreases 
were recorded at every age period, the greatest diminution being 62.6 
per cent in the age group 35 to 44 years. As was to be expected, the 
decline in the rate has been greatest at those ages of life at which the 
highest de'ath rates were registered in 1912. By all odds, the very 
substantial reduction in the tuberculosis death rate amon~ male 
wage earners, at the time of life when family responsibilities are 
greatest, has been the most encouraging single fl!llture of public 
health work during the decade under consideration. 

The importance of tuberculosis in relation to other causes of death 
is shown in Table 54, which gives the per cent of deaths from this 
cause in the years 1922-1924 and 1911-1913. 

TAULE lS4.-Per cent of deaths {rom tuberculosis of the respiratory system, 
1922-1924 an4 1911-1913 

Age period (years)-
Ages 

I tom 16 and 
over !6-24 ~~ 46-54 6H< 66nnd 

over 

Per cent of total deaths, 1022 to 1924 .....•••.•••...•. 13.4 23.5 208 13.0 ... 2.0 
Per cent or totul deaths, 1011 to 1013 •..•.••.••••...•• 205 33.8 au 18.5 8.6 u 

Tuberculosis was responsible for 13.4 per cent of the deaths in 
1922-1924 and 20.5 per cent of the deaths in 1911-1913. This decline 
in relative importance has been due to the fuct thut the death rate 
for tuberculosis has decreased to u much greater extent than the total 
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death rate. Tuberculosis in the years 1922-1924 was t~e second larg­
est cause of death among white male wage ea~ners 1a years of o~e 
and over whereas in 1911-1913 it was the prtmary cause. At tne 
ages 25 t~ 34 and 35 to 44, however, it was still the l~rge~t cause of 
death in the later period. It was of greatest relative unportance 
among those in the ages between 25 and 34 yea:s. . 

Industrial environment has long been recogmzed as ,a most Impor­
tant contributory factor in the causation of. tuberc~losis. Abundant 
data, both American and foreign,. substantmte tlus c~:mcluswn. ~ o 
more convincing proof, however, IS afforded of th~ Important r?lc 
which industry plays in the causation of tuberculosis than th~ strik­
ing differences in the mortality picture of males and females m~ured 
in our industrial department. Taking the figures for 1923 as Illus­
trative, we find that between the ages of 1 and 9 the rate for males 
exceeds that of females by about 10 per cent. On the other hand, 
from ages 10 to 19 years the rate for females is about twice that for 
males; while in the age period 20 to 24 years the excess of female 
over male mortality is 28 per cent. At age 25 the situation changes, 

·and from then on the rate for males exceeds that of females at every 
age up to 74 years, the maximum difference being recorded in the 
age period 55 to 64 years, when the male rate is about·two and one­
half tinles that of the female rate. Males are therefore at the greatest 
disadvantage in the working ages of life, when the number of men 
engaged in industry is largest; and during those years women, for 
the most part, are employed in the sheltered occupations of the 
home. Tlie same situation is revealed when we compare the mor­
tality from tuberculosis of male industrial policyholders with that of 
males in the general population. In 1923 the mortality of male pol­
icyholders up to age 19 was lower than that of males m the general 
population. Beginning with age 20, the rate for insured ma1es be· 
comes greater and remains greater up to age 74 the maxinlum 
difference being recorded in the age period 45 to' 54 years. Ap­
parently the ch1ld of the wage earner starts out in life with a better 
physical endowment than the child of his more prosperous neighbor, 
but breaks down later in life under the stress and strain of his 
industrial employment. 

What are these industrial influences which result in the hi~her 
mortality from tuberculosis among wage earners~ An examma­
tion of Table 55 reve~ls at once the very harmful effect of exposure 
to hard and sharp siliceous and other mineral and metallic dust. 
Miners (underground), excluding coal miners have the highest 
mortality, the standardized relative index being 82 per cent above 
the. average. Pottery workers, stonecutters, cutlers and grinders, 
po.hshers, and glassworkers are all exposed in varying degrees to 
tJ?s type o! dust and are likewise among the occupations with the 
highest ratws of deaths from tuberculosis. 

Valuable data might be obtained if we had a classification of 
occupations by type of mineral dust to which the workers are 
exposed. It would then be possible to estimate the relative harmful­
ness of each type of dust. Unfortunately the classification in use 
does not allow s.uch a gr~uping. . 

That alcoholism predisposes to tuberculosis is corroborated by 
the relative positions of wa1ters and hotel servants and saloon keepers . , 
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and bartenders. Both groups have very high indexes for tubercu-
losis, that of the former being 141 and the latter 114. · 

A ~umber of occup_ations where there is expo~ure ~o organic dusts 
are high up on the list. Thus among those With high tuberculosis 
indexes are found barbers and hairdressers, furniture and other 
wood workers, bakers, textile-mill workers, hatters and hat work­
ers (wool and fur felt), and cigar makers and tobacco workers. 
These data are in general agreement with other studies in various 
countries. In none of these occupations, however, do we meet with 
extremely high indexes such as are found where there is exposure 
to silica. X-ray studies of certain workers exposed for years to 
organic dusts showed that these men had no pulmonary changes 
other than those fou11:d in people living in cities. It is conceivable, 
therefore, that orgamc dust merely conveys the tubercle bacilli in 
large numbers to their sites of growth. 

Cigar makers and tobacco workers have long been identified as 
occupations with an inordinate incidence of tuberculosis. In Table 
55 they appear sixth in the list, with a ratio of 135. Although the 
cause of such excessive rates is controversial, it seems probable that 
a combination of influences is at work. Exposure to dust and nico­
tine and the ~eneral insanitary conditions of the workshops are 
perhaps all inJurious to the health of the worker. We must not 
overlook the fact, however, that wages are low and that an occupa­
tion such as this is likely to attract men of poor physique and low 
resistance. 

Cordage and hemp mill operatives include a number of workers 
in jute who are exposed to inorganic dust, as well as many workers 
exposed to purely organic dust. 

Laundry workers have a standardized ratio of 134. The ex­
cessive number of deaths from tuberculosis in this occupational 
group can perhaps be accounted for in part by the hot and humid 
atmosphere of the JJlant. A small number of the workers are also 
exposed to infecte materials. 

A few occupations in which poisoning is a hazard are separately 
included in the table. Thus, brass foundry workers have a rela­
tive index of 126. Painters, .paper hangers, and varnishers, and 
rubber factory operatives are only slightly above the average,- the 
standardized relative indexes being only 102 and 109, res:pectively. 
Chemical and allied trades and dyeing1_ bleaching, and fimshing of 
textile products have ratios that are slightly .lower th~n ~he ·aver­
age. The correlation between exposure to poison and tncidence of 
tuberculosis is hard to see in these figures. The conglomerate oc­
cupational groups are no doubt responsible in part for the irre~­
larity. For an accurate estimation of the effect of industrial. m­
toxication on the ph~hisis ra~ we sho!ll~ ~ave a. more detailed 
occupational classificatton. Incidentally-, It I!3 mterest~n~ to note that 
the lower ratio for chemical workers m this study IS m agreement 
with the latest figure in Engla!ld and Wal~, where the dea.th rate 
from tuberculosis among chemteal workers IS about 75 _per cent of 
that of all occupied and retired males. It has frequently be~n sug­
gested that these workers are protected to some extent by the mhala-



104 CAUSES OF DEATH, BY OCCUPATION 

tion of gases and fumes which have an antiseptic effect. The subject 
merits a thorough investigation. 

We now come to a group of general factory ~mployments that 
display a relatively high il!-cidenc~ of tuberculosis,. though. not as­
somated with any spe91fic mdustr1al haza~ds. Th!s class mcludes 
tailors and other clothing workers, compositors,·prmters and p~­
men shoe factory OJ>eratives) cobblers, and slaughter and packing 
ho~e employees. Collis and Greenwood {134) ~ave tersely stated 
the possible cause of high rates in such occupations, as follows: 

The r61e of the factory is, by confinement in monotonously ventilated rooms 
and by causing general fatigue, to reduce the resistance of the operative to 
those sources of infection to which he is exposed in the natural course of 
life, to make htm react more sharply to home in1luences than does his wife 
or sister. 

The high ratio for clerks, bookkeepers, and office assistants is prob­
ably explainable on the same theory. The element of selection of 
these occupations by men of poor physique must also be considered. 

An examination of the occupations showina low ratios for tuber­
culosis with a view to ascertaining whether industrial conditions may 
exert a favorable as well as an unfavorable influence is complicated 
by the fact that most of these occul?ations are associated with the 
highest ratios for accidents. Coal mmers, with a standardized rela­
tive index of 48, is the last occupation on the list. Much experimen­
tation and many conjectures attempt to explain the consistently low 
incidence of tuberculosis among: coal miners the world over. No con­
sensus of opinion has been reached. It appears to be possible that 
there is something in the chemical properties of coal which exerts a 
protective influence against the tubercle bacillus. In the proportion­
ate mortality ratios the low incidence of tuberculosis among coal min­
ers is exaggerated because of the high accident rate

1 
but the relative 

freedom from tuberculosis is still evident, even wnen allowance is 
made for this factor. Cement and lime workers also show a lower 
ratio thai_I the ayerage. It ~as been held that l~me dust, like coal, has 
a protective actiOn. In this study, the very h1gh ratio for accidents 
accounts entirely for the low ratio from tuberculosis. The number 
of deaths, however1 is too few to give conclusive results. Railroad 
workers, the skilled building trades, and a number of outdoor occu­
pations are among the lowest on the list. In most of these occupa­
tiOJ!S likewi_se, the acci~ent ratio distorts the picture. In fact, the 
accident ratios are so h1gh for most of these outdoor workers that it 
is safe to conclude that the incidence of tuberculosis among them 
does not differ much from the average. Certainly no markedly 
favorable influence is discernible. 

It is surprising to note that unlike previous mortality studies the 
standardized relative index for farmers and farm laborers doe; not 
fall below the average for all occupations. In fact, the standardized 
relative index is actually 7 per cent above the average. It is our 
opinion that the actual death rate from tuberculosis amon~ farmers 
and farm laborers is not higher than among our industnal males. 
The higher proportion of deaths from this disease, in all probability, 
is due to ~he fac.t that the dea~h ~ate from all of the principal causes 
of death, mcludmg tuberculosis, IS lower among farmers than among 
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all occupied males, but the death rate from tuberculosis is relatively 
not as low as that from other causes. The data available are not suf­
ficient to decide the question. It will be seen from the table that the 
percentage of deaths from tuberculosis among farmers is about 4 
p_er cent greater 0 1922-1924 than i~ 1911-1913, while the prop_or­
uon for all occupied males has declined about 34 per cent durmJit 
the period. Apparently farmers and farm laborers have not partici­
pated in the general improvement in tuberculosis mortality brought 
about by __ ,intensive public health activities during the past decade; 
as a result, their former great advantage over the industrial worker 
has been to a large extent, if not entirely, wiped out. 

In the last column of Table 55 is given the per cent of decline 
between the years 1911 (second six months) to 1013 and 1922 to 1924 
in the crude proportion of deaths from tuberculosis for ages 15 
years and over in each occupation. When the fi~Pire for a particular 
occupation is compared with that for all occupied males, we obtain 
a rou~h estimate of the relative change of the importance of tubercu­
losis m that occupation. It is gratifying to observe that nearly 
every occupation has shared, in some measure, in the general decline 
of the disease. What is more important, substantial decreases have 
been recorded for some of the occupations where the incidence of 
tuberculosis was greater thiin that for all occut>ied males. Among 
these are cutlers and grinders, 42.8 per cent; cigar makers and to­
bacco workers1 56.1 per cent; compositors, printers, and pressmen, 
38.6 per cent; brass foundry workers, 44.7 per cent; and barbers and 
hairdressers, 41.8 per cent.· The greatest decrease, 64.7 per cent, is 
recorded among street and sewer cleaners. A few increases have 
been registered, but most of these are probably not indicative of real 
increases in the death rate. Thus, coal miners show an apparent 
increase of 36.5 per cent. This is _probably due to the fact that 
the decrease, if any, for tuberculosis has been much less propor­
tionately than that for all other causes. The increase indicated for 
farmers is probably also explainable on the same grounds. 

The enormous increase in the ratio for soldiers is not significant, 
because there was a considerable difference in the age distribution 
of deaths among insured soldiers in the two periods, due, in all 
probability, to the changed character of the Army personnel brought 
about by the war. In the period 1911-1913 the average age at death 
of insured soldiers was 45.6 years and in the period 1922-1924, 29.3 
years. It should be pointed out that any group of persons about 29 
years of age will show a higher crude proportion of deaths from 
tuberculosis than a similarly employed group about 45 years old. 
We can not, therefore, compare the crude prot>ortionate mortality 
from tuberculosis for soldiers in the two perwds. Likewise, the 
average age at death Of sailors (Navy) was 29.3 years in the period 
1911-1913 11nd 27.7 years in the period 1922-1924, 
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TABLE: 55.-0ccupatiofu in order of standardized relative indeiDes for tubercu• 
losls of the respiratory system, 1922 to 1924, and per cent of deaths due to 
tuberculosis, 1922 to 1924 and 1911 (second 6 montiWI) to 1918 

Ocoopation 

Miners (underground), excluding coal mlners •••••••••••••••••• 
Pottery workers •••• ·----------------------------•••• ---.-- •••• -
Stonecutters .••• ---------- •• ---··--·· -----------. ------ --------
Walters and hotel servants ••••••••••••••••••••••••••••••••••••• 
Cutlers and grinders •• --- ••••• -----····-·-- ----- ••••••••••••••• 
Cigar makers and tobacco workers-----------------------------
Laundry workers ••• -------- •• ------···- •• ---. --- •• ---- ••• -- .•• 
Compositors, printers, and pressmen.·--·----------------------
Brass-.foundry workers •• --------·-···-----. ----- •••• ---- ----- •• 
Barbers and hairdressers ••••••••••••••••••••••••••••••••••••••• 
Glassworkers ••••••••••••••••••••••••••••••••••••••••••••••••.•• 
Clerks, bookkeepers, and office assistants ••••••••••.•••••••••••• 
Polishers (iron and steel products)---------------------------·· 
Shoe-factory workers ••••• ------------------ •••••••••••••••••.•• 
Tailors and other clothing workers ••••••••••••••••••••••.•••••• 
Furniture and other wood workers ••••••••••••••.•••••••••••••• 
Cordage and hemp mill workers •••••••••••••••••.•••••••••••••• 
Slaughter and packing bouse workers •••••••.•••••.•••••••••••• 
Shoemakers (cobblers) ••••••• ----- •••••••••••••••• ---- ••••••••• 
Bakers .•••••••• -------.---------------- ••••••••••.•••••••••• __ _ 
Soldiers.--------------------------·-·--··-·--------------··----
Hat workers (wool and felt bats)·--------··----------·········· 
Textile (excluding cordage, herilp, dyeing, and tlnisblng) mill 

workers •.••••••• ------ •••••••••• ·-··---••• -----. -·-····---••• 
Saloon keepers and bartenders ••••.•••••••••••••••••••••••••••• 
Cooks (hotel and restaurant) ••••••••••.•••••••••••••••••••••••• 
R ubber-ractory workezs •••••••••••••• --- ••••••••••••••••••••••• 
Machinists •••••••••••••••.•••••••••.•••••••••••••••..•••••••.•• 
Fa.riilers and farm laborers.------···-·----·---------------···--Stroot-milway workers ••.••••••• __ •••••• _. ____ ••••.•••••••• ___ _ 
Iron-foundry workers •••.•• ------ •••••••••••••••••••••••••••••• 
Store clerks and salesmen ••• ---------··-···-------------···----
Brlck, tHe, and terra-cotta workers ••••••••••••••••••••••••••••• 
Teamsters and driven •• ----··-----------·-··-················· Tinners (shop) and tinware workers •••••••••••••••••••••••••••• 
Painters, paper hangers, and vam.isbers •••••••••••••••••••••••. 

£!lb':~~'::.~~~~~:::::::::::::::::::::::::::::::::::::::::::: 
All occupations (excluding retired)····-----···-----·-----------

~l!.;~r~-~~-~~:::::::::::::::::::::::::::::::::::::::: 
Hotel and restaurant keepers ••••••••••••••••••••••••••••• 
Chemical and expl06lves factory workers ••••••••••••••••• ···---
Chaufieurs •••••••• ------. ------ •••• _ ••••••••••••••••••••• • •• • • • 

r:u~~ ~~~~-~~~~~:-~~-~~-g!-~~-~~~~~=--==:::: 
Plumbers, gns fitters, and steam !lt.ters ••••••••••••••••• :::::::: 
Agents and canvassers ••• ··-·---------------···--------· 
Janitors and building employees •••• ----------·--····--·=:::::: 
Carpenters .••••• ----- ••••••••••••••••••••••••••••••• __ .• _ .•• _ •• 
Longshoremen and stevedorea ••••••••••••• ____ •••••• ____ • _ .• __ • 
Masons and bricklayers •••••••••••••••••••••.•••••••• 
Railway track and yard workers ••••••••••••••••••••• :::::::::: 
Letter carriers ••••••••••••••••••••••••••••••••••• _.... • 
Iron and steel mill workers ••••••••••••••••••••••••••. :.--------
Elcctrlclans ••• ------- ••••••• ----·.. ••• •• • ••• • • ••••• · · • • • · • • 
Fishermen, oystermen, sailors, and marine worken~.:::::::::::: 

lf~~~~~en-::::::::::::::::::::::::::::::::::::::::::::::: 
Paper and pulp mill workenJ •••••••••••••••••••••••••.••••••••• 

~=r:~ ':~ =i::~~e_r:-:::: :::::::::::: ::::: :::::: :::: ::::::: 
SawmUI and planing mill workers ••••••••••••••••••••••••• 

r.~~~~~~:~~~~~~;~~~~~~~~~~~~~~~~~~~~~~~~~~~m 
B tructural-lron workers ••••••••••••••••• ____ ••••••••••••••••••• 
Policemen •.•••••••••••••••••••••••••••••••.•••••••••••••••••••• 
Firemen (city departmen~ •.•••••••••••••••••••••••• _ ••• _. 

'it~:::.?. ~-~~~~ ~~--~~~:::::::: :::: :: :::: ::::: ---::::: 
Rail wah englnemen and trainmen •••.•••••••••••••••••• ::······ 
Coal m ncrs (underground) ...••••••••••••••••••••••••••• :::::: 

I Increase. 

Standard- Per cent of deaths 
lted. rei- due to tubercu-
atlve In- los is (ages 15 
des:, ages years and over) 
16 to 6t 1911 (sec-y..,, 1m to ond6 
1m to 1024 months) 

1024 to 1913 

182.2 28.9 28.0 
176.2 26.4 29.9 
1<4.3 19.6 27.6 
140. 7 22.1 

<is_ 7 135.4 1<.7 
135.1 10.4 23.7 
134.2 

"'· 3 
28.0 

130.6 21.6 3~0 
126.1 17.2 31. 1 
125.0 1~2 26.1 
123.. 1&6 28.3 
122.8 22.7 34.8 
121.8 21.0 29.7 
118.2 16.4 

<78.9 118.2 11.6 
US. I 128 19.9 
117.9 13.9 34.1 
117.6 1~2 24.7 
116.6 9.6 (~ 
116.1 14.9 17.8 
116.0 35.1 13.0 
115.9 12.8 , ... 
115.9 1<.7 21.2 
114.1 16.3 24.9 
113.6 15.1 (~ 
108.6 1~3 25.7 
107.3 17.0 24.9 
107.2 10.0 9.6 
100.0 15.2 29.0 
104.6 14.6 22.8 
103.9 17.6 27.8 
102.9 13.6 17.1 
102.8 16.6 (~ 
102.4 13.1 23.3 
101.8 122 21.1 
100.. 16.0 22.2 
100. 2 11.6 16.1 
100.0 13.4 20.2 
99.2 11.4 22.1 
98.4 11.0 18.7 
98.2 11.7 (I) 
97.4 13.4 13.1 
96.5 23.6 (~ 
95.3 8.7 16.6 
95.3 24.7 18.8 
95.1 16.6 31.0 
94.5 la3 

"'· 8 91.1 8.2 17.3 
81!. 5 9.3 14.4 
88.6 12.8 29.3 
87.8 0.7 18.1 
87.0 10.6 10.3 
87.0 126 26.3 
86.3 120 15.8 
8.1.9 17.9 au 
8.1. 7 11.9 14.0 
85.3 1U 26.9 
84.7 14.6 11.8 
84,4 11.7 26.7 .... 127 14.9 
81.6 8.5 17.8 
81.1 10.0 16.5 
80.5 6.8 (~ 
77.1 7.7 10.9 
76.8 7.6 13.0 
75.0 6.0 17.0 
74.4 11.8 20.1 
70.4 10.7 (~ 
69.5 10.6 128 
67.7 7.4 IJI.2 
64.7 10.6 22.1 
61. 2 11.1 127 
47.6 7.1 5.2 

1 Not available. 

Per cent 
of decline 
between 
1911 Jseo-

on 6 
months) 
to 1913 

and 1022 
to 1024 

13.2 
11.7 
29.3 

(~ 
42.8 
... 1 
27.5 
38.6 
<4.7 
us 
34.3 
34.8 
29.3 

(~ 
38.6 
3"7 
09.2 
38.5 

(~ 
16.3 

1170.0 
49.6 

30.7 
38.6 

(~ 
48.5 
31.7 
•u 
47.6 
36.0 
37.1 
20.5 

(') 
43.8 
42.2 
27.9 
28.6 
33.7 
48.4 
41.2 

<~aa 
(~ 

47.6 
131.4: 

ro.o 
36.1 
02.6 .... 
... 3 
46.4 
•u 
02.1 
24.1 
45.1 
15.0 
42. 1 

123.7 
... 2 
14.8 
•u 
39.4 

(~ 
29.4 
41.6 
84.7 
41.3 

(~ 
17.2 
43.0 
48.0 
126 

136.5 
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Cancer (All Forms) 

THERE WERE 8,632 deaths from cancer among our white male in­
dustrial policyholders 15 years of age and older during the years 
19.22-1924. The average age at death was 57.5 years, as compared 
wrth an average age at death of 57.8 years in 1911-1913. Table 56 
presents death rates :per 100,000 for the year 1923, together with the 
per?entage increase m the death rate since 1912 classified by age 
penods. 

TA.BLE 56.-Death rates in 1928 and per cent of increase in death rate from 
cancer (all forms) between 1912 and 1923 

Age period (years) 

Item 
Ages 

15 and 
over 1&-24 25-34 35-<4 45-M ....,. 6.5 and 

over 
----------r---

Death rate f:: 100,000 In 1923 ........•••.•...••.••••. 94.9 3.4 •• 7 42.4 166.6 436-2 7115.4 
Per cent of crease in death rate, 1912 to 1923 ........ 22.3 aao 47.0 u 15.6 30.6 29.3 

The death rate among white male wag~ earners 15 years of age 
and older in 1923 was 94.9 per 100,000. Up to age 34, cancer is one 
of the minor causes of death; but thereafter the rate increases very 
rapidly with age. In the age period 55 to 64 the rate was 436.2, the 
second largest cause of death. Cancer is one of the few important 
causes of death that has increased in frequency since 1912. For all · 
ages combined the death rate in 1923 was 22 per cent higher than 
in 1912. The greatest increase is recorded in the age period 25 to 
34, where the rate was 47 per cent higher than in the earlier year. 
Part of the increase is due to the fact that the disease is more fre­
quently diagnosed accurately than in previous years, but this does 
not account for the entire increase. 

The importance of cancer in relation to other causes of death is 
shown in Table 57, which gives the per cent of deaths from cancer 
in the years 1922-1924 and 1911-1913. · -

TABLE 51.-Per cent of deaths from cancer (all forms) iP>1922-:1924 and in 
1911-1913 

Ago period (years) 
Ages 

Item 16 and 
over 

-~ 
35-<4 4&-54 ....,. 6.5 and 

over 

Per cent or total deaths, Hl22tol924 ..•.•....••..••••• 8.2 Ll 2.0 u 9.6 13.2 11.2 
Per oent of total deaths, 1911 toUH3 .......•....•••.•• u • 7 .8 2.3 u 8.7 7.3 

Cancer was responsibl~ for 8.2 per. cent of the d~aths in 1922-1924. 
It is of greatest relative rmportance m the age penod 55 to 64 years, 
where it accounted for 13.2 per cent of a~l ihe deaths. Except for 
influenza which was especially prevalent I!\ 1923, cancer has shown 
a greater~ increase in relative importance smce 1912 than any other 
disease. 
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No correlation of specific:: conditions !lnd the inci.den.ce of ?ancer 
is apparent from the analys1s of occupatwn.al mortaht:y: m our mdus­
trial department. None of the 33 occupatwns for wh1ch th~ stand­
ardized relative index was calculated shows an extremely h1gh pro­
portion of deaths. Carpenters show the highest index (129), followe~ 
by blacksmiths, bakers, stationary engineers and firemen, and furm­
ture and other wood workers. Coal miners are credited with the 
lowest cancer index. The next lowest ratios are found among long­
shoremen and stevedores, fishermen and oystermen, sailors and marine 
workers, merchants and storekeepers, and plumbers, gas fitters, and 
steam fitters. 

Recently the British Medical Research Council (25) made an ex­
haustive investigation of cancer mortality according to site of cancer 
and occupation, based U2'Jn the occupational mortality statistics of 
the Registrar General of England and Wales covering the years 1910 
to 1912 (5). The conclusions of the council in part were as follows: 

When we come to summarize briefly the results of the present investigation, 
it must be acknowledged that, though confirmatory evidence has been obtained 
of some vie\VS already more or less generally accepted as to the close associa­
tion of some types of cancer with exposure to particular ri:-.;k!-1 tncurre<l in 
certain forms of employment, e g., chimney-sweeps' cancer and mule-spinners' 
canCer, evidence in support of such a connection between the nature of the 
employment and other forms of cancer, especially those localized internally, 
can not be regarded as more than suggestive. 

The results of the analysis of the occupational mortality of indus­
trial policyholders as shown in Table 58 are entirely consistent with 

. this opinion. 

TABLE 58.-0ccupation8 in order ot standardized relative indexes tor cancer 
(all forms), 1922--1924 

Occupation 

~r~::t~bi~::::::::::::::::::::::::::::: 
Bakers .••••.••.• ----------------·---------
Stationary enldnoors and firemen ...••••••. 
Furniture and other wood workers .••••••. 
Cigar makers and toba.cco workers._ ..•••• 
Electricians .••• ---------------- __ --------­
Tailors and other clothing workers .••..••• 
Chauffeurs .•••.• _ •••••• -----·-··· _____ .• :. 
Masons and bricklayers .••••••••••....•••• 
Iron and steel mill workers ••••••••••....•• 
Watchmen and guards •••••••••••••...•... 
Policemen ••.•••.•.•••• ------ ••••.•..• ____ _ 
ClerkS, bookkeepers, and office o.sslstants •• 
Teamsters and drh·ers. _ ••••••• ------- __ •• 
Railway track aud yard workers ••......•. 
Farmers and farm laborers ....•••.•.•..••. 
Saloon keepers and bartenders ••••.••••••.. 

Stand­
ardized 
relative 
index, 

"""' ll.i to 64 

129.3 
127.4 
126. 6 
124.4 
122.2 
118.2 
115.5 
112.6 
ll2. 1 
110. g 
106.6 
104.9 
103.6 
101. 7 
101.4 
101.2 
101.2 
100.0 

Occupation 

Compositors, printers and pressmen ______ _ 
All ~upatlons (excluding retired)-------· 
Text!le (except corda~e. hemp, dyeing, and 

finishing) mill workers 
Labcrcrs --------------- • ··--------- --- · • · 
Railway enginemen and"ii-aiDiiiCO."""·····­
Janitors and building employees ···--·--­
Shoe-fnctory workers -------··· 
Store clerks and sa!e~iffiCi:i"·---------------
l\1 ncblnists .••.•••.• ··--- _- ---------· • · · · • • 
Pninters,J>aper hangers, aiiilVilil:i!SilCCS~:: 
Ircn-!cun ry workers 
Plumbers, gas fittersk"Uiid·s·temll-Otters:::: 
M erchnnts and store cepers 
Fishermen, oystermen, BailorS" ·and· i:iiiU-iDO · workers ••• ___________ ' 
Longshoremen and suweaorcs·--------·--­
Conl miners (underground) •• ::::::::::::: 

Diabetes 

Sto.nd· 
ardlzed 
relative 
index, .. .,. 
1.5 toM 

100.7 
100.0 

00.6 
97.8 
97. 1 
96.3 
95.7 
90.4 
94.6 
93.3 
92.8 .... 
91. 7 

88.0 
88.4 
06.7 

. THER.E WER~ 1,529 deaths from diabetes among our white male 
mdustr1nl policyholders 15 years of age and older during the years 
1922-1924. The average age at death was 51.6 years. In 1911-1913 
the a Yerage age at death was 49.7 years. Table 59 presents death 
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rates p~r 100,000 for the. year 1923 together with the percentage 
change m the death rate smce 1912, classified by age periods. 

TABLE 59.-Death ratca in. 1929 and per cent ot increase or decrease in death 
· rate from diabetes betwem 1912 and 1923 

Age period (years) 
Ages 

lieD' 15 and 
over 15-24 25-34 35-44 45-54 55-<l< 65 and 

over 

--------
Rooth rate C:: 100,000 in J9ZL .... __________________ 17.8 4.1 u &3 26.0 72.4 115.6 
u cent of reaso or decreuso in death rotc, 1912 to 19ZJ _______________________________________________ +12. 7 -6.8 -14.3 -5.7 +28 +60.9 +10.8 

• The death rate among white male wage earners, ages 15 years 
and older, in 1923, was 17.8 per 100,000. The rate is comparatively 
low at the younger ages, but increases to 72.4 per 100,000 in the 
age period 55 to 64 years. Between 1912 and 1923 the death rate 
from diabetes for all ages 15 years and older increased 12.7 per cent. 
The greatest increase ( 61 per cent) is recorded in the age period 
55 to 64 years. Up to age 45 the rates were slightly less than in 
1912. 

The importance of diabetes in relation to other causes of death is 
shown in Table 60, which gives the per cent of deaths from diabetes 
in the years 1922-1924 and 1911-1913. 

TABLE 60.-Per cent of deaths from diabetes, 19ZZ..1924 and 1911-1913 

Ago period (years) . Agns 
Item 15 and 

over 15-24 25-34 35-<4 45-54 55-<l< 65 and 
over 

------------
Per cent of tota1 deaths, 1922 to 1024 ............•..•.. L< 1.2 I. 2 0.9 I. 4 2.0 1.6 
Per cent of total doatbs, 1911 tol913 .......•.•.••.•... LO 1.0 ·' .7 I. 0 1.3 1.0 

Diabetes was responsible for 1.4 per cent of all the deaths in 
1922-1924, as compared with 1 per cent in the years 1911-1913. In 
every age period diabetes was of greater relative importance in the 
later than m the earlier study. It is of greatest relative importance 
in the nge period 55 to 64 years, where 2 per cent of the deaths were 
due to this disease. 

Although exceptions are numerous, the listing of occupations 
shows a high proportion of the sedentary and inactive occupations 
have high ratios for diabetes, while most of the more strenuous oc­
cupations show lower than avera~e ratios. The-occupations with· 
the highest standardized relative mdexes are merchants and store­
keepers, 204; tailors and other clothipg workers, 185; saloon keepers 
and bartenders, 157; railway enginemen and trainmen, 154; and 
electricians, 140. 

Joslin (18) finds obesity to be correlated to a high degree with 
diabetes. It may be that obesity is more common among men in sed­
entary and inactive pursuits. This seems to be borne out in the case 

68357" --l!0--8 
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of locomotive engineers. -According to Joslin, one railroad surgeon 
found 20 per cent of a group of 1_,673 rail.road engineers ~ be 
overweight. The severe nervous stram to which they are subJected 
has also been suggested as a possible factor in the ~gh diabetes 
rate for locomotive engineers. Among tailors and clothing w~rkers, 
in addition to the sedentary character of the work, there IS the 
racial factor. A large proportion of these workers are Jews, who 
are known to suffer inordinately from diabetes. Joslin (18) stresses 
the fact that these people as a group habitually overeat. He ascribes 
the high incidence to this rather than to inherent racial predis­

. position. 
The prevalence of diabetes among- sedentary workers may also be 

partially accounted for by the shifting of diabetics in laborious 
occupatiOns to jobs requiring less strenuous exertion. . 

In the report of the Registrar General of England and Wales the 
occupations with the highest death rates from diabetes are: Glass 
blowers, skilled glasshouse workers1 other skilled glass workers (not 
in glasshouse), tin and copper mmers, wool sorters, cotton blow­
room operatives, publicans; wool weavers, dentists, textile ware­
housemen, and tobacco factory operatives. The coincidence of high 
rates among three glass-working occupations together with the pe­
culiar age distributiOn of deaths from diabetes in these occupations 
is accepted as possibly significant of some occupational influence. 
In our study of glass workers onlv one death from diabetes was 
recorded in a total of 323 deaths from all causes; whereas one could 
have expected about 4 or 5 deaths. 

TABLE 61.-Qccupatl0fl8 in order of standardized, relative JniLemes for diabetes, 
1922 to 1924 . 
Stand- Stand-
ardlzed ardlzed 

Occupation 
relative elatlve 
index, Occapatlon In des:, .... .. .. 
15 to 64 16 to64 
yean '""' 

Merchants"and storekeepen __________ ..... 200.6 ruway track and yard workers •. ________ 97.< 
Tailors and other clothing workers •.•..... 18li. 3 lumbers, gas Otters and steam Otters .••• 00.1 
Saloon keepers and bartenders ....••...... 166.7 Cigar makers and tobacco workers ...•..•• 113.8 
Railway enginemen and trainmen •••.....• 1M.4 Textile (except cordage, hemp, dyeing, 
Electrlclans .............•.......•••••...•• 140.2 Tand flniah1n3) mill workers.. ..••••••••... 90.6 
Store clerks and salesmen.---------------- 137.2 83.6 
Fishermen, oystermen, sailors, and marine F eamsten an drivers .••.......•.•••••.•• 

F umiture and other wood workers •.••••.. . .. workers.---._ . ........••... __ ..••... _ .•• 126.4 77.2 
Watchmen and guards •••••••••••••••••••• B=ers and farm laborers ..•.•••••••••••. 

125.1 Lo smiths .•• ···----------········-····- 76.9 ChaufJeun ..••. __ ..•. _ ...• __ . _ ...•. ____ .•. 122.3 69.5 
Clerks, bookkeepers, and office B&Sistants. 120.5 La~:~~~en and stevedores .•••••••••••• 67.7 
Bakers ...••••••••••••.......••.. _------- •• 119.ti Janitors 8nd"biitidiDK8iDP"tOYOOS:::::::::: 67.6 
Policemen .. -----------------------··----· 119.4 ~~factory workers ........••.........••• 66.1 
Stationary engineers and firemen. ..••••..• 118.2 60.8 M acblniats ...••• __ • ______ .,. ..•• ____ •••. _ •• 107.1 

C ters, paper bana;en, and varniahers ..• 
68.7 

Iron and steel mill workers ..........••..•• 106.6 
M arpenters .. __ .••. __ • _ .•.•••••. --------··· 

M.1 
Compositors, printers, and pressmen .•..•• 106.1 0~n~ and bricklayers ...••......•.....•• 

b0.7 
All occupations (excluding retired) ..••.... 100.0 

Ir m ners (underground) •••••.••.•.•••• 
27.3 on-toundry workers .•.••••.••••••••..••. 

Cirrhosis of the Liver 

~HERE WJ?!E 1,1~8 deat~ from cirrhosis of the liver among our 
wh1te male mdustr1al policyholders 15 years of age and older dur­
ing the years 1922-1924. The average age at death was 55.1 'years 
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as compared with the average age at death of 52 years in 1911-1913. 
Table 62 presents death rates per 100,000 for the year 1923 together 
with the per cent of decline in the death rate since 1912, classified 
by age periods. · 

TAlli.E 62.-Death rates in 1929 ana per cent of decline in death rate from 
cirrhosis of the liver bet-u;een 1912 and 1923 

Age period (years) 
Ages 

Item 15 and 
over IIHM 25-3< 3.>-« ..... ~ 66 and 

over 
------1--

Death rate per 100,000 tn 1023 ...•..... --------------. 125 o.• 1.8 ... 23.2 5U 79.6 
Pj}l' cent of decline in death rate, 1912 to 1923 ......... .... .... so.• 78.0 726 5L 7 lil. 9 

The death rate among white male wage earners 15 years of age 
and older in 1923 was 12.5 per 100,000. The rate was 0.4 per 
100,000 in the age period 15 to 24 years nnd increased with age 
to 23.2 at the a~es 45 to 54 and 56.3 in the age period 55 to 64. 
There was a decline of 65.4 per cent in the death rate from cirrhosis 
of the liver between 1912 and 1923. The decrease was ~reatest 
( 86.4 per cent) at ages 25 to 34 years. In every age period the 
death rate declined more than 50 per cent. It is interesting to note 
that the death rate from cirrhosis of the liver decreased to a greater 
extent than that of alcoholism. 

The importance of cirrhosis of the liver in relation to other cu.uses 
of death IS shown in Table 63, which gives the per cent of deaths 
from this cause in the years 1922-1924 and 1911-1913. 

TADI.E 63.-Per cent of deaths from cirrhosis of the liver, 1n2-1924 ami 
1911-1913 

Ago period (years) 
Ages 

Item 15 and 

~j-~.:: ' 
over 1 .. 2< 25-3< ..... 

-~-Per cent or total deaths, 1922 to 1024 ... --------------- 1.1 0.1 0.4 0.9 16 Ll'i L 1 
Per cent of total deaths, 1911 to 1913.--~---·······---- u •• 1.2 u 3.8 3.1 18 

d 

Cirrhosis of the liver was responsible for 1.1 per cent of the 
deaths in 1922-1924. There has been a considerable decline in its 
relative importance since 1911-1913. This condition was brought 
about by the fact that there was a greater reduction in the death _rafe 
from this cause than in the total death rate between the two periods. 
Hepatic cirrhosis is relatively C?f greatest importance at the ages 
between 45 and 54 years, when It accounted for 1.6 per cent of all 
the deaths. . 

Saloon keepers and bartenders showed a far higher ratio for th1s 
cause of death than any other occupation. This is in agreement 
with the findings of the Registrar General of England and Wales, 
who records that the comparative mortality figures for cirrhosis 
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of the liver among the liq~or trades ':aried from over 4 to more t~an 
11 times that oi all occupied and retrred males. In ou.r study, high 
ratios were also found for merchants and storekeepers, Iron and steel 
mill workers, and railway enginemen and ~rainmen. Tht: lowest ratios 
are shown by fishermen, oysterme~, sailors, and ma~e workers; 
shoe-factory workers; chauffeurs; tailors and other clothmg workers; 
and iron-foundry workers. The Registrar General of England and 
Wales finds a high correlation between cirrhosis and chronic ne­
phritis. In our study saloon kee_Pers, merchants and storekeepers, 
and railway enginemen and trammen show high l?~rcentages of 
deaths from both these causes. On the other hand, with the excep­
tion of saloon keepers and bartenders, there is no correspondence 
in our study between the occupations showing the highest ratios 
for cirrhosis of the liver and those showin~ the highest ratios for 
alcoholism. We should look to some other mfiuence, :perhaps occu­
pational, for an explanation of the high ratios for rali way engine­
men and trainmen and merchants and storekeepers. It must be re­
membered also that the number of deaths from cirrhosis in each 
occupation is small and the percentages are therefore subject to wide 
fluctuations. The high ratios in these two occupations may be 
merely accidental. 

Cerebral Hemorrhage, Apoplexy, and Paralysis 

THERE WERE 'i,616 deaths from these conditions among our white 
male industrial policyholders 15 years of age and older during the 
years 1922--1924. The average age at death was 60.'i years. In 
1911-1913 the average age at death was 60.9 years. Table 64 pre­
sents death rates per 100,000 for the year 1923 together with the 
per cent of decline in the death rate since 1912, by age periods. 

TABLE 64.-Death rates ;, 1928 and per cent of decline ;, death rate tram 
cerebral hemorrhage, apoplexy, and paralysis, between 1912 an:a: 1923 

Age porlod (yeera) 

Item 
Ages 

16 and 
over !b-U 2$--3< - ...... ....,.,66 and 

over -Death rate per 100,000 in 19ZL~~--------- 88.I u 4.8 22.' 100.. 3<13. 0 109'7. 1 Per cent. of decline 1n death rate, 1012 to ID%J::::::::: 19.6 26.3 66.1 38.6 19.0 LI.O .. , 
The dea~h rate among white male wage earners 15 years of l!ge 

a~d older m 1923 was 88.1 per 100,000. Like the other degenerative 
disease~ cerebral hemorrhage is a minor cause of death at the young 
ages. ln t.he age period 15 to 24 years the rate was 1.4 per 100,000. 
Th~ rate nses to 100.9 in the age period 45 to 54 and to 363 in the 
perwd 55 to 64Jears. There was a decline of 19.5 _Per cent in the 
death rate for a ages since 1912. A substantial declme in the death 
ra~ was record~d for every age, the greatest decline ( 55.1 per cent) 
bemg r~corded m the age period 25 to 34 years. 

The Importance ~f cerebral hemorrhage in relation to other causes 
of death IS shown m Table 65, which shows the per cent of deaths 
:from this cause in 1922--1924 and in 1911-1913. 



PRINCIPAL CAUSES OF DEATH 113 

TABLE 65.-Per cent of deaths from cerebral hemorrhage, apoplexy, and 
paralysis, 1922-191!4 and 1911-1913 • 

Age period (yoors) 

Item 
Ages 

16 and 
over 16-2< 2.5-M 35-44 46-64 66-64 65 and 

over 
----------

Per cent of total denths, 1922t01924.. .......•...•..••. 7.2 ... 11 
Per cent of total deaths, 1911 tol913 .........•.••...•. 

H ••• 10.. 1H 
6.2 •• 1.2 u u ... Ia< 

Cerebral hemorrhage was responsible for 7.2 per cent of all the 
deaths in 1922--1924, and for 6.2 per cent of the deaths in 1911-1913. 
Its greater. relative importance in the later period is due to the fact 
that the death rate from these diseases has not declined as fast as 
the total death rate from all causes. The proportion of deaths in 
the a~e ;12eriod 55 to ~ years (10.9 per cent) is the highest among 
the significant age penods. · 

The occupations showing the highest proportion of deaths from 
cerebral hemorrhage, apoplexy, and paralysis are merchants and 
storekeepers, blacksmiths, cigar makers and tobacco workers, textile 
operatives, and railway enginemen and trainmen. Painters and 
janitors also have high ratios for this cause of death. The lowest 
proportion is found among longshoremen and stevedores. . Bakers, 
coal miners, policemen, electricians, fishermen and oystermen, etc., 
also show low proportions. Occupational characteristics common 
t~ the various occupations showing either high or low ratios are not 
apparent. The high ratios of painters perhaps reflect the effect 
of lead absorption. As we should expect, there is a fairly close 
correspondence between the occupational incidence of cerebral hemor-. 
rhage, apoplexy, and paralysis and nephritis. Nine of the 15 occu­
pations Showing higher than average ratios for cerebral hemorrhn~e, 
apopl~x:y, and paralysis also show higher than average ratios Ior 
nephr1t1s. 

TABLE 66.-0ccupation~J in order of standardized relative inde:res (or cerebral 
Ju~mOI'I'hagc, apop!exy, and paralysis, 1922 to 1924 

Stnnd· Stand· 
nrdued "'""ed 

Occupation relative Occupation relntive 
Index, index, 
ag6.'1.1b . ages 16 .... .... 

Merchants and storekeepers .. -----------·· 136.8 Machinists ..••..........•.••••... ------- •• .... 
BlacksmJ ths . ...•.. ----- ............•.••.• 134. a Teamsters and dri\'enJ. ------------------· .... 
Cigar makers and tobacco workers ......•. 133.8 CbautJeurs ...... .•••. ---.................. .. .. 
Textile (except eorda~e, hemp, d)·cing, and Iron and steel miD workers .••.....•••.•... . ... 

flnlshJng) mill wor ers •.........•....... 127.2 Iron-foundry workers.-------·------··---- 00.6 
Railway englnemen and trainmen ......... 118.1 Tnilors and other clothing workers ........ .... 
Painters, paper hangers, and vnrnlsbers .•• 109.3 Saloon keepers and bartenders ............ ... .. 
Janitors and building O:Sloyees. ---·-·-·· 109.3 Laborers . __ ---·--- .• ----··- .• ----- ..•...•. 92.3 
Furniture and other w workers .....••• 108.6 Carpenters ....•.• _---- .................••. 91.6 
Watchmen and guards ......... ----------- 108.0 Stationary engineers and firemen. .••..•... .... 
Plumbers, ~as fitters, and stenm fitters ..•. 107.8 Shoe-factory workers ..••...... --·- •• ------ .... 
ClerkS, boo keepers, and otnce nsslstants . 107.6 Fishermen, oystermen, soJiors, and mllline 

83.2 Store clerks and salesmen ...•.••....•••... 1662 workers.------------- ------------------
Farmers and fnrm laborers ......••..•.•••• 102.9 Electriclans ......•.....•.•••••...........• 79.4 
Masons and bricklnyers •••••.....•....•••• 101.0 Policemen .• -·-·------------------·-·----- 71.3 
Railway track and yard workers ..••.•.••• 100.1 Coal miners (underground)--------------- .... 
All occunatlons (excluding retired) ......•• 100.0 Bakers ... __ --- .............. --- ........ ---- 62.1 
Compos tors, printers, and pressmen ....•• 97.6 Longshoremen and stevedores .........•... .... 
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Other Diseases of the Heart 

Tms GROUP of heart diseases is responsible for more de~ths than 
any other cause. There were 16,217 deaths from these diseases of 
the heart among our white male industrial policyholders 15 years 
of age and older during the years 1922-1924. The average age at 
death was 55.7. In 1911-1913 the average age at death was,55.6 
years. Table 67 presents death rates per 100,000 for t~e year 1923 
together with the per cent of change in the death rate smce 1912, by 
age periods. 

TABLE 6 7 .-Deatk rate8 in 1929 <Zna per cen,t of increase or decrease in death. 
rate fron• other diseases of the heart between, 1912 ana 1928 

Ages 
Age period (yea~) 

Item lb 
and 66and over 1.1-2< 2.>-3< 3H4 4>-M ..,.... 

over 

----'---- --1----
Death rate per 100.000 in 1923 ________________________ 188.7 26.0 39.6 80.6 263.3 68L3 1854.1 
Per cent or 1ncrease or decrease 1n death rate, 1912 to 

-aa +1.7 +3.7 1923----------------·------------------------------ -7.6 -7.1 -26.4 -33.6 

The death rate among white male wage earners, ages 15 years and 
older, in 1923. was 188.7 per 100,000. In the age period 15 to 24 
years the rate was 26.0. The rate increased in each successive 10-year 
period, reaching the high levels of 253.3 and 681.3 at the ages 45 to 
54 and 55 to 6!> respectively. Between the years 1912 and 1923 
the death rate trom heart disease decreased by 7.5 per cent. The 

. decline is, however1 understated due to the fact that there was a. 
.change in the classification of causes of death in the interim. The 
effect of this change was to increase the number of deaths assigned 
to th_is cause ~ the age period 45 to 54 yea.rs by about 17 per ~nt 
and m the penod 55 to 64 years by about 5 per cent and averagmg 
about 4 per cent for a.ll ages 15 years and over. The greatest deeline 
(33.5 per cent) was recorded in the age period 35 to 44 years. If 
the same classification code had been used in 1923 as in 1912, the rate 
for the age period 45 to 54 years would have shown a, decline of 
about 20 per cent instead of 3.3 per cent and the rate for the period 
55 to 64 years would ha.ve shown a, decline of over 3 per cent instead 
of an increase of 1.7 per cent. 

The importance of other diseases of the heart in rela.tion to the 
other causes of death is shown in Table 68, which gives the per 
cent of deaths from heart disease in the years 1922-1924 and 1911-
1913 by age periods. 

TABLE 68.-Per cent of deatkll frrnn other diseases of the heart, 1922-19l4 
ana 1911-1913 

A ... Age period (yeers) 

Item 16 
ond 

66nnd over IJl-.2< 2.>-3< 3H4 46-M ..,.... 
over -------Per cent or total deaths, 1922to 1024 ....••..••••.•••• 16.( 7.6 7.0 0.2 16.2 10.7 23.8 

Per cent_ ~f total deaths, 1911 to 1913 •••.•.••..•••.••• 12.0 6.8 6.< 7.7 11. 1 16.9 ro.< 
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Other diseases of the heart were responsible for 15.4 per cent of 
all the deaths in the period 1922-1924. In the years 1911-1913 
12.0 per cent of all the deaths were due to heart disease. The diseas~ 
has therefore become relatively more important in spite of the de­
crease in the actual death rate because the decline in the death rate 
for heart disease has not been as great as that for all causes between 
the two periods. The decline in the death rate from tuberculosis 
has been so much more rapid than that for heart disease that the 
latter is now the first cause of death, supplanting the former, which 
held that position in 1911-1913. 

TABLE 69.-Qccupations in order ot standardized relative inde::ces fM other 
diseases or the heart, 1922 to 1924 

Occupation 

Sailors (Navy)---····-----·-------------·· 
Boiler makers ••••••• ----------------------
Merchants and storekeepers ••••••••••••••• 
Rooter.; .• ---- __ ------ •••••• -----··· ••••••• 
Cooks (hotel and restaurant) •••••••••••••• 
Tailors and other clothing workers •••••••• 
Textile (dyeing, bleaching, and finishing) 

miD workers .••• ·---------····---------_ Waiters and hotel servants _______________ _ 
Clerks, bookkeepers, and office o.sslstants • 
Darbers and hairdressers •••••••••••••••••• 
Shoemakers (cobblers).------------------­
Hostlers and stablemen------------------­
Brick, tile, and terra.cotta workers .••••••• 
Hucksters and peddlers-------------------Plasterers ________________________________ _ 
Janitors and buUdlng employees _________ _ 
Store clerks and salesmen ________________ _ 
Agents and canvassers.-----------------·­
Tinners (shop) and tinware workers ..••••• 
Longshoremen and stevedores .•••••••••••• 
Watchmen and guards •••••••••••••••••••• 
Street-railway workers .••••• __ •••• ----- __ _ 
Dakers------------------------------------Compositors, printers, and pressmen •••••• 
M nchinlsts ..•••• __ ••••••• ------- ••• -·-- .•• 
Street and sewer cleaners •••••••••••••••••• 
ChauffeUJS ••••• -----. ------- ••• .-••••• --- •• 
Laundry workers.-----------------------­
Shoe-factory workers ..•••••••• : •• __ -----. _ 
Rub ber-ractory workers •• ----- •••••••••• __ 
Letter carriers ...•.. ---------------···-----
Drass-foundry workers.------------------­
All occupations (excluding retired)-------­
Pottery workers .••••••• ---·-------------·· 
Stationary engineers and firemen •.•••••••• 
Masons and bricklayers ••••••• , ••••••••••• 
Cutlers and grinders •• ------------··------
Laborers •••••••••••••••••••••••••••••••••• 

Stand· 
ardized 
relative 
index, 
ages 15 
toM 

180.1 
128.6 
128.2 
1Zl.6 
123.5 
122.9 

117.6 
117.0 
115.6 
112.1 
111.4 
lll.3 
ll0.5 
110.4 
110.1 
109.6 
109.2 
107.1 
106.8 
106.4 
106.1 
104.6 
104.0 
103.9 
103.0 
102.4 
101.6 
101.0 
100.7 
100.6 
100.2 
100.1 
100.0 
97.2 
97.2 .... 
95.9 
94.4 

Occupation 

Railway track and yard workers •••••••••• 
Coal miners (underground) ............... . Teamsters and drivers ___________________ _ 
Farmers and farm laborers _______________ _ 
Painters, paper hangers, and varnlsbers ••• Electriclans. _____________________________ _ 

Carpenters .••• ___ •••• __ ----- ••• ---------·-

Stand­
ardized 
relative 
index, 
ages 15 
toM 

Furniture and other wood workm .•••••••. 
Iron and steel mm workers .••.•••••••••••• 
Slaughter and packing house workers ••••• 
Saloon koopors and bartenders •••.•••••••• 
Fishermen, oystermen, saUors, and marine 

workers ______ ---- •• __ • ______ ••• ---------

92.2 
92.2 
91.8 
90.7 
90.6 
89.7 
88.0 
87.6 
86.6 
86.3 
84.8 

Hotel and restaurant keepers .••••••••••••. 
Textile (except cordage, hemp, dyeing, and 

finishing) mill workers •••••••••••••••••• Dlacksmitbs. ____________________________ _ 

Iron-foundry workers.------··------------
Policemen ••••••••••••••••••••••••••••••••• Olassworkers _____________________________ _ 
Cement and lime workers ••••••••••••••••• 
Saw and planing mill workers ••.•••••••••• 
Cigar makers and tobacco workers •••••••• 
Railway enginemen and trainmen ••.•••••• 
Plumbers, gas fitters and steam fitters •••• 
Chemical and explOSives factory workers.~ 
Stonecutters. •.•••••••••••••••••••••••••••• 
Paper and pulp mill workers •••• ~---------
Electric linemen.-------------------------
Firemen (city department) •••••••••••••••• 
Polishers (Iron and steel products)~-----·­
OJI-refinory workers .••••••• __ •••• ·---.---. 
Cordage Md hemp m!U workers .•••••••••• 
nat workers (wool and felt bats>---------­
Btructural-iron workers •• -----------·----· 
Miners (underground) excluding ooal 
miners·---------------··----~-----~-~--­

Soldiers .•••••••••••••.•••.•••••••••••• ~-~-

84.1 
83.8 

82.1 
82.1 
82.0 
8L9 
80.9 
80.8 
80.8 
80.3 
7~3 
7U 
'13.1 
'13.0 
7L4 
71.0 
69.1 
86.0 
84.7 
84.4 
623 
57.3 

37.9 
37.4 

The listing of occupations according to their standardized rela­
tive indexes shows no tendency for the occupations to group accord­
ing to common hazards. However, the presence of so many seden­
tary and inactive occupations high up in the list (for example, mer­
chants and storekeepers, with a ratio of 128; tailors, 123; clerks, 116; 
barbers 112; and shoemakers, 111) sug~ests that men with impaired 
hearts ~aturally selected those occupatiOns. It is interesting to ob­
serve that with the exception of sailors in the Navy (where the 
total number of deaths was very Slllllil) the very highest ratio, that 



116 CAUSES OF DEATH, BY OCCUPATION 

for boilermakers, was only 29 per cent abm·e the average. This 
in itself would indicate that industrial conditions play a less im­
portant role in the causation of heart disease than in other dis­
eases. The Registrar General of England and ·wales also found the 
range of mortality for the several occupations to be less than that for 
other important diseases. The Registrar General considers it highly 
suggestive, however, that 15 out of the 16 textile occupations suffer 
higher than average death rates from circulatory diseases. On the 
other hand, textile workers in our study show an index of only 82. 
Dyers and bleachers of textiles, however, show a ratio of 118. The 
Registrar General's figure also suggests a relationship between silica 
dust and heart diseases, but virtually all of the occupations offering 
exposure to silica dust in our study show a lower than a Yerage ratio. 
Here again, we must point out that the proportion of deaths for 
potter-y workers, cutlers, grinders, iron-foundry workers, as well as 
coal miners and other miners, are affected by the very high death rates 
from other causes, notably tuberculosis, pneumoma, and accidents, 
and that for this reason the proportion of deaths from heart dis-
ease is low. · 

Nephritis (Acute and Chronic) 

THERE WERE 9,414 deaths from acute and chronic nephritis among 
our white male industrial policyholders 15 years of age and older 
during the years 1922--1924. The average age at death was 55.7 
years. Table 70 presents death rates per 100,000 for the year 1923, 
together with the percentage of decline in the death rate since 1912, 
by age periods. 

TABLE 70.-Death rates in 1923 and per cent of decline in death rate {rom 
nephritis (acute and chronic) between 1912 and 1928 

Age period (years) 

Item 
Ages 

15 and 
over 16-24 26-34 3H4 4.>-64 66-61 65nnd 

over 
------------

Death rate per 100,000 in 1023. ___________ . -·-------- 110.5 &2 25.0 67.5 17fi. 1 363-0 1056. 0 
Per cent of decline In death rate, 1912 to 1923 ....... : 38.0 47.1 50.8 55.7 38.2 39.4 18.7 

Nephritis was the fourth largest cause of death among white male 
w~ge earners in 1923, the death rate fo_r ages 15 years and older 
bemg 110.5 per 100,000. In the age perrod 15 to 24 years the rate 
was 8.2 ,per 100,000. It increased with age to 363 in the a~e 
period 55 to 64 years. A decline of 38 per cent was recorded m 
the death rate. for all. ages since 19~2. The greatest decline ( 55.7 per 
cent) was registered 111 the age penod ·35 to 44 years, 
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The importance of nephritis in relation to other causes of death 
is shown in Table '71, which gives the per cent. of deaths from acute 
and chronic nephritis in the years 1922--1924. Comparable figures for 
1911-1913 are not available. 

TABLE 71.-Per ce1tt of deatliiJ from n~phrltls (acute and chronic), 1922-1924 

Age period (years) 
Ages 

Item 15 and 
over 1&-24 25-34 ~~~ 

6oland 
over 

1-
Per cent of total deaths, 1922 to 1924---------------- 8.9 2.7 ... 6.7 9.7 lLO 13.3 

Acute and chronic nephritis combined were responsible for 8.9 
per cent of all the deaths in 1922--1924. Nephritis is of greatest re­
lative importance in the older ages and in the last significant age 
grouping, 55 to 64 years, it is responsible for 11 per cent ·of the 
deaths. . 

The occupations with the highest relative indexes are soldiers 
(199), saloon keepers and bartenders (175), firemen (city depart­
ment) (158), hotel and restaurant keepers (152), an<:!. roofers (144). 
Alcoholism is suggested as the possible cause of the high ratios for 

· saloon keepers and hotel and restaurant keepers. Lead is possibly 
a factor in the high ratio of roofers. We note in this connection 
that several other trades in which there is exposure to lead poisoning 
have high relative indexes, notably plumbers, gas fitters, and steam 
fitters, _painters1 paper hangers, and varnishers, and perhaps also 
compositors, prrnters, and pressmen. On the other hand, the ratio 
for pottery workers (36) is the lowest in the list. The very high 
ratios for city firemen and city policemen are worthy of notice and 
suggest the possibility of some common occupational influence. . 

Death rates by occupations are in part influenced by the shifting of 
those impaired with the nephritides from strenuous to lighter oc­

,..cupations and, as in the case of heart disease, we find most of the 
sedentary and inactive occupations among those with high indexes. 

Occupations ·showing the lowest ratios are pottery workers (36), 
cement and lime workers (48), miners (underground) excluding 
coal miners (54), electric lmemen (58), and coal miners (under­
ground) (68). · 

The complete list of occupations with their standardized relative 
indexes for nephritis (acute and chronic) is showu in Table 72. 
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TABLE '12.-0coopations in order ot 8tandardized relative indeze8 for nephritis 
(acute and chronic), 1922 to 192~ 

Occupation 

Soldiers .•........... ----·-----······-----· 
Saloon keepers and bartenders-----------­
Firemen (city department) ..••...•.•••... 
Hotel and restaurant keepers _____________ _ 
Roofers .. ________ -----...... ----... -----.. 
Policemen. __ -----------------------------
Plumbers, gas fttters1 and steam ftttets •••• 
Merchants and storeKeepers ______________ _ 
Blll'bet'9 and hairdressers ................. . 
Store clerks and salesmen ________________ _ 
Janitors and buildingemployees _________ _ 
Compositors, printers, and pressmen .••... 
Stationary enldneers and firemen ..•••..... 
Tailors and oilier clothing workers .••••.•. 
Fishermen, oystermen, sallors, and marine 

workers ..... ___ ... -- .... -----.---· •. ----
Cutlers and grinders ... -----·-···---------
Longshoremen and stevedores ............ . 
Railway enginemen and trainmen. ....... . 
Agents and canvassers ... ---··-----------· Saw and planing mill workers ____________ _ 
Textile (except cordage, hemp, dYeing, 

and finishing) mill workers .••.......•.•• 
Shoemakers (cob biers) . -----· .. ----.. ----. 
Painters, paper hangers, and varnishers __ _ 
Shoe-factory workers ...••••.•••..... ..: ...• _ 
Brass-foundry workers_ •••..• ------ ------. 
Letter carriers .. ---....... ··-----------·-
Watchmen and guards •••••••••••••••••••• 
Street-raHway workers ...•..•.•...... ----· 
Oil-refinery workers.--------. ___ .. ---- ..•• 
M achlnlsts .............. ----.. ---. ----- .•. 
Brick, tile, and terra-cotta workers ....... . 
Clerks, bookkeepers and office assistants .. 
Hucksters and peddlers.----···-----------
Tinners (shop) and tinware workers ...... . 
All occupations (excluding retired) .••..... 
Dostlers and stablemen •. -----------···---
Boller makers .... -------.-----.----- •••.•. 

Stand­
ardized 
relati\"8 
index, 
ages 

ISto 64 

199.2 
174.8 
157.8 
151.6 
1«.1 
140.8 
131.4 
130.6 
122.f 
121.3 
120.7 
116.1 
116.1 
116.2 

114.9 
Ul.3 
114.1 
114.0 
112.4 
111.8 

111.8 
111.5 
111.3 
110.9 
110.1 
109.0 
108.8 
108.6 
100.9 
104.3 
102.0 
102.0 
101.4 
100.7 
100.0 
98.5 
98.1 

Oocupatlon 

Cigar makers and tobacco worken ....... . 
Blacksmiths .. ----------------------------
Polishers (Iron and steel prod.ucts)-------­
Street and sewer cleaners ........•.•.•••.•. 
Structural-Iron workers ... ---------------­
Iron and steel mill workers .... ~-----------
Bakers ................•...•.••..••••••.... 
Teamsters and drivers .. ------------------
Furniture and other wood worker.~ ....... . 
Stonecutters ... --·--·---------------------
Cooks (hotel and restaurant) .••.•••....... 
Masons and bricklayers .................. . 
Chemical and explosh·es factory workers .. 
Iron-foundry workers_ .. ----------------·­
Railway track and yard workers .•.......• 
Carpenters ...........•....•. ------.-.---­
Laborers----------------------------------
Textile (dyeing, bleachlng, and fln.lshlng) 

mill workers ... -----------------------·-
Cordage and hemp mill workers •••......• 
Laundry workers .. _----------------·-----
Paper and pulp mill workers ..........•... 
Electricians .•..........•....•..........•.. 
Slaughter and packing bouse workers ..... 
Farmers and farm laborers .••.•.•.•......• 
Rubber-factory workers .•..••. ____ .•..•..• 
Chauflcurs ......•••.•...•............••.•. 
Olassworkers . ..•. ------------------------
Sailors (Navy)-··-----------···-----------
Plasterers ..................••••••••....... 
Waiters and boWl sennnts ............... . 
lint workers (wool and relt hots) ......... . 
Coal mi.Ders (underground) ••....... ~----­
Electrlc linemen._.---------------·------_ 
Minors (underground), e:~cluding coal 

miners . . __ ... __ .. ----. ---- -------·-··---Cement and lime workers ________________ _ 
Pottery workers. ___ ----------------······ 

Accidental or Undefined Violence 

Stand· 
ardized 
relative 
lndex, .... 
15 toM 

f11.1 
96.2 
96.6 
95.1 
91.1 
92.8 .... 
91.8 
00.8 
!19.8 
89.4 
SS9 
SS6 
87.8 
8.5.9 
8.5.1 
83.6 

82.7 
80.2 
79.6 
79.2 
78.8 
77.4 
Tl.6 
74.6 
73.4 
73.6 
72.0 
71.7 
71.2 
69.5 
81.8 
68.1 

M.6 
47.9 
3(1.1 

AcciDENTAL deaths directly attributable to industrial hazards 
play an important part in the total mortality of American wage 
earners. Various estimates place the annual number of such fatal 
industrial accidents among the 43,000,000 gainfully occupied per· 
sons in the United States at from 20,000 to 35,000. In 1927 almost 
1,700 railroad employees were killed in occupational accidents. In 
the same year more than 2,200 men lost their lives in coal-mine acci­
dents. The railroads and the mines are the hen viest contributors 
to the tOtal, but all trades and professions are represented. Among 
white male industrial policyholders 15 years of age and older during 
the years 1922 to 1924 there were 10,916 deaths from accidental or 
undefined violence, of which about one-third were certified as of 
occupational origin. The average age at death from accidents of 
all types combmed was 38.8 years, compared with 39.3 years in the 
period 1911-1913. Table 73 presents death rates per 100,000 for the 
year 1923 together with the percentage of decline in the death rate 
since 1912, classified by age periods. 
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TABLE 73.-Death rates in' 19.e!J and per cent of decline in death rate from 
accidental or undefined violence between the vear.a 1912 ancl 1928 

Age period (years) 

Item .~. ~ over l6-2i 26-34 36-44 45-04 55-64 65and 
over 

Death rate per 100,000 Jn 1923------------------------ 12L2~ 95.9118.3 148.1213.1 ~ 
Per cont of declino in death rate, 1912 to 1923 ... ------ 13.8 .2 18.0 21.2. 24.0 6.3 15.9 

The death rate among white male wage earners, ages 15 years and 
over, from accidents of all types was 121.2 per 100,000. The rate 
rises steadily with age from 89 in the age period 15 to 24 to 310.7 
in the age period 65 and over. Referring to Table 6 it is seen that 
automobile accidents caused the greatest number of accidental 
deaths, the death rate from this cause being 26 per 100,000 for all 
ages combined. Following in order were falls, with a rate of 16 
per 100,000; drowning, with a rate of 14.4 per 100,000; and railroad 
accidents, with a rate of 14.1 P8f 100,000. Automobiles were also 
responsible for the greatest number of accidental deaths in every 
age period except the youngest and the oldest. In the age period 
15 to 24 accidental drowning was of greatest importance, while in 
the age period 65 and over the greatest number of deaths was 
ascribed to falls. In these two age periods automobiles caused the 
second largest number of deaths. Railroad accidents were second 
in importance between the ages of 25 and 44 and falls were second 
at ages 45 to 64. 

AS might have been expected, the greatest proportion of deaths 
of occupational origin is found for accidental traumatism in mines 
and quarries, virtually all deaths from this cause being so classified. 
Other causes of death showing a high proportion of deaths of oc­
cupational origin are, in order: Machinery accidents, over 90 per 
cent occupational; accidental electric shock, about 80 per cent occu­
pational; railroad accidents and burns (conflagration excepted), 
each about 50 per cent occupational; and deaths from falls and 
from conflagration, each about 40 per cent occupational. 

There was n decline of 13.8 per cent in the death rate from acci­
dents between the years 1912 and 1923. Appreciable decreases were 
recorded in every age period except 15 to 24 years, where the rate 
remained :practically stationary. The greatest decline (24.6 per cent) 
occurred m the age period 45 to 54 years. Substantial declines 
in the death rate were recorded for acute poisonings, accidental 
drownings, accidental falls, railroad accidents, and street car acci­
dents. On the other hand: the death rat_e fo':' automobi!e acciden.ts -
increased 465 per cent and there were likeWise heavy mcreases m 
deaths from burns, machinery accidents, and the accidental absorp-
tion of deleterious gases. · 

The importance of accidental deaths in relation to the other causes 
of death 1s shown in Table 74, which gives the per cent of deaths 
from accidents or undefined violence in the years 1922-1924 and 
1911-1913, classified by age periods. 
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TAB,:., 7 4.-Per ce11l of deatlr.8 from accidental or nndefined violence, 192!-
1924 a11d 1911-1919 

AIIO period (yearn) 
Ages 

Item !Sand 
65and over 15-24 25-34 3.44 45-M 55-<14 over 

- --
Per cent of total deaths, 1922to 1924~----------------- 10.4 24.8 16.6 12.2 8.6 6.2 M 
Per cent or total deaths, 1911 to 1913 ... --------------- 9.3 19.2 12.6 9.9 s.• ... u 

Accidents were responsible for 10.4 per cent of all deaths in the 
years 1922-1924 and 9.3 _per ~nt in the years. 1911-1913. The pro· . 
portion of deaths was higher m the later penod at every age ~om 
15 to 54 years. Accidents have, therefore, become of relatively 
greater importance in spite of the decline in the death rate, because 
the death rate from this cause has not declined as fast as that for 
all causes combined. Accidents attain their greatest relative im­
portance in the age period 15 to 24 years, when they account for 
24.8 per. cent of all the deaths and constitute the leading cause of 
death. In our earlier study tuberculosis was the chief caus~ of 
death in this age period, but the death rate from this cause de~lmed 
markedly while the accident rate remained about the same as It had 
been. Between the ages of 25 and 44 years accidents are the second 
largest cause of death. They are of least importance at the older 
ages. . 

When the occupations are listed according to their standardized 
relative indexes for accidents, electric linemen are found to have 
the highest index (281}. Over 60 per cent of the accidental deaths 
among these workers were caused by electric shock, while accidental 
falls accounted for an additional 19 per cent. The only other oc­
cupation showing a high percentage of deaths from electric shock 

· is electricians, the seventeenth occupation on the list. Deaths from 
electric shock accounted for 34 per cent of the accidental deaths among 
these men, while falls accounted for 11 per cent. Both railroad 
occupations and the two mining occupations included in this study 
are found among the 10 highest. Railway enginemen and trainmen 
are second on the list, with a standardized relative index of 241, 
while railroad track and yard workers, with an index of 177, are 
ninth. Railroad accidents accounted for 76 per cent of the accidental 
deaths amon~ the former and 59 per cent among the latter. The 
third occupatwn ~:m the Jist,_ coal mi~ei-s (underground), has an in?ex 
of 228. Other mmers are eighth, wtth an index of 185. Traumatism 
in mines caused 71 per cent of the accidents among coal miners 

. (underground} and 62 per cent of the accidental deaths among other 
underground miners. 

The building ~rades are repre_sented by a number of occupations 
well np on the hst. Structural-Iron workers with an index of 219, 
are fourth1 and roofers are sixth, with an index of 188. Further 
down the hst a_re_carpenters (129) and masons and bricklayers (123}: 
The charactertstiC hazard of the building trades accidental falls, 
accounts for 60 per cent of the accidental deaths ~mong roofers, 32 
per cent o~ the accidental deaths among masons, 31 per cent among 
structural-Iron workers, and 24 per cent among carpentei'S, 
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City firemen are fifth on .the list, with an index of 197. Ap­
proximately 37 per cent of their accidental deaths are due to con­
fla~ation·. Almost as many deaths (34 per cent) were caused by 
vehicular accidents. The relative index for policemen (120), it is 
interesting to observe, is much lower than that for firemen. How­
ever, the figure for policemen excludes occupational homicides, which 
accounted for about 4 per cent of all deaths. 

Fishermen, oystermen, sailors, etc., appear seventh on the list, 
with an index of 186. Of the total accidental deaths, 61 per cent 
were due to drowning and 10 per cent to falls. Longshoremen and 
stevedores, the nineteenth occupation, also showed large percent­
ages of deaths from drowning and falls, the former accounting for 
23 per cent and the latter for 22 per cent of all accidental deaths. 

Chemical and explosives factory workers showed the highest index 
(174) of any of the manufacturing groups. Burns accounted for 14 
per cent of the accidental deaths among these workers. It would be 
mteresting to give the figure for deaths due to explosions but no pro­
vision is made in the international list for such a separation. Other 
manufacturing industries with hioh ratios are cement and lime (170), 
oil refineries (161), brick, tile, and' terra cotta (160), saw ami planing 
mills (144), paper and pulp mills (141). The high proportion of ma­
chinery ace1dents and of drownings among sawmill workers are 
worthy of note. The former accounted for 27 per cent of all acci­
dents and the latter for 8 per cent. About 20 per cent of the acci­
dental deaths among paper and pulp-mill workers were caused by 
machinery. 

The relative index for. chauffeurs is quite high (146) and may be 
compared with 124, the figure for teamsters and dnvers. Forty-four 
per cent of. the accidental deaths among chauffeurs were caused by 
automobil!l accidents, while only 21 per cent of the accidental deaths 
among teamsters were so classified. Among teamsters, accidents 
from other vehicles were of more importance than automobile acci­
dents, accounting for 31 per cent of all accidental deaths. 

At the other end of the list we find that among cordage and hemp 
mill workers no fatal accidents occurred, although a total ·of 77 
deaths from all causes was recorded. The sedentary occupations, 
as one might expect, are amon~ those with the lowest ratios. Clerks 
have a standardized relative mdeir of 50 and merchants 65. The 
light manufacturing occupations, clothing workers and bakers, show 
relative indexes of 56 and 62 respectively. 
. The order of occupations shown in Table 15 is in very close agree­
ment with what we should anticipate from a knowledge of the haz­
ards in the different occupations and from the known fatal accident 
rnte in those industries for which such figures are available. In 
all prob·ability if we had the true occupational accidental death rates 
for each of the occupations listed ~orne changes in the ?rder of the 
occupations would occur, but there IS every reason to believe that the 
number of such changes in position would be few. 
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TAJJLE 7 5.-0coupationB <n order of standard<0ea rel'atwe inae.,es for accldenW 
or nndefined violence, 192ll to 192~ 

Occopatton 

Electric llnemen •• ----------------·--····-Railway enginemen and trainmen_ _______ _ 
Coal minen: {undergroand)--------------· 
Structural-iron workers._----------------­
Firemen (city department) .••••••••••••••• 
Roofers ••• ------ ••• ---. -----. __ ------- •••• 
Fishermen, oystermen, sallors, and marine 

workers ••••• ----------------------------
Miners (underground), excluding coal 

miners.--------.---- ••• -------------- ••• 
Railway track and yard workers .•••.••••• 
Chemical and explosives factory workers •• 
Cement and lime workers ••••••••••••••••• 
Oil-refinery workers ••• ----- •••• ----- •••••• 
Brick, tile, and terra-cotta workers •••••••• 
Chauffeurs •••••••••••••••••••••••••••••••• Watchmen and guards ___________________ _ 
Bawtnill and planing mill workers .•••••••• 
Eleetriclans:~A:-·---·------···--·---------
Paper and pmp mill workers •••••••••••••• 
Longshoremen and stevedores .•••••••••••• 
Carpenters.-----------------····----------
Teamsters and drivers .••••••••••••••••••• 
Masons and bricklayers ••••••••••••••••••• Janitors and building employees _________ _ 
Policemen ••••.•• ________ •••••• _______ •••• 
Iron and steel mill workers •••••••••••••••• 
Boiler makers •• _ ••• __ •••• ___ ._ ••• ____ ••••• 
Painters, paper hangers, and varn1shers ••• 
Laborers-·--------.---- •• --- •• -------- •••• 
Stationary engineers and firemen •.•••••••• 
Tlnners .(shop) and tinware workers ••••••• 
Stonecutters.. •••••••••••••••••••••••••••••• 
Polishers (Iron and steel products). __ ••••• 
Plumbers, gas fitters, and steam.1ltters •••• 
Hostlers and stablemen.·-----·····----··· Soldiers __________________________________ _ 

Farmers and Carm laborers •.•••••••••••••• 
All occupations (excluding retired) •••••••• 

1 No deaths recorded. 

Stand­
ardized 
relative 
index, 
ages 15 
toM 

281.4 
2<0.7 
228.3 
218.5 
197.3 
188.4 

186.6 

18<. 8 
177.3 
173.9 
170.1 
160.7 
159.9 
14.5.8 
146.2 
143.9 
143.. 
141.2 
137.3 
128.7 
12<.2 
123.3 
119.8 
119.6 
119.4 
119.4 
118.0 
115.4 
1lol.4 
114.3 
113.0 
112.6 
110.6 
110.4 
102.9 
101.8 
100.0 

OccopaUon 

Street and sewer clMDers •••••••••••••••••• 
Rubber-factory workers ••••••••••••••••••• 
Blacksmiths- - ••••••• -- •••••••••••••• ----. 
Hat workers (wool and felt bata) •••••••••• 
Plasterers ••••••••••••••••••••••••••••••••• 
Cooks (hotel and restaurant) •••••••••••••• 
Cutlers and grinders.-------------····-·--
}.'J:achinLsts •••••••••••.•••••••••••••••••••• 
Hucksters and peddlers ••••••••••••••••••• 
Sailors (Navy)-----------------·····----·· 
Iron-foundry workers ..................... . 
Street-railway workers.---······---------­
Tenlle (esoopt cordage, hemp, dyeing:, and 

finishing) mill workers_ •••••••••••••••• 
J..etter carriers ••••••••••••••••••••••••••••• 
Slaughter and pac~t~~~use workers •••.• 
Textile (dyeing, bl , and flnisbiog) 

mill workers ••••••••••• ····---·--· •••••• 
Shoemakers (cobblers) __ -·····------····-­
Furniture and other wood workers •••••••• 
Hotel and restaurant keepora •••••••••••••• 
Laundry workers.----······-------····---
Cigar makers and tobacco workers •••••••• 
Shoe-factory workers •• __ .-·-······ •••••••• 
Agents and canvassers ••• -------····---·-­
Waiters and hotel servants •••••••••••••••• 

Stand· 
ardhed 
relative 
index, 
ages16 
toM 

110.0 
IIS.G 
116.6 
... 6 
93.6 
00.0 
89.7 
88.7 
88.3 
1<1. 7 
1<1.6 
8U 

81.1 
80.0 
80.6 

Store clerks and salesmen •• ·--------··---· 
Compositors, printers, and pressmen •••••• 
Merchants and storekeepers ••••••••••••••• 
Bakers ••••••••••••••••••••••••••••••••••••• 
OIBS9WOrkers ..•••••••••••••••••••••••••• --

711. g 
77.8 
7a 7 
76.7 
76.1 
7U 
72.7 
70.2 
611.8 
66.9 
66.6 .... 
61.6 
56.3 
66.6 
61.1 
6(},0 .... ..,_, 

Tallon and dther clothing workers _______ _ 
Brass-foundry workers.--------------- •••• 
Clerks, bookkeepers, and office assistants_. 
Barbera and hairdrossers. ----------···-··. 
Pottery workers_ •••• ----------··-··----·-
Saloon keepers and bartendcrs •••• ~------­
Cordage and hemp mill workers ••••••••••• 

33.6 
(1) 

Homic~de (All Forms) 

THERE WERE 865 homicidal deaths among our white male industrial 
policyholders 15 years of age and older during the years 1922-1924. 
The average age at death was 34.2 years. Table 16 presents death 
rates per 100,000 for the year 1923 together with the percentage of 
change. in the death rate since 1912, classified by age periods. 

TABLE 76.-Death rates in 1928 ana p..- cent ot lmcrease or decrease in deatl• 
rate tram homicide (all forms) between 1911! ana 1928 

Item 
Ag<lS 

15and 

Age period (years) 

over 
15-:K 25-34 3H4 .4H< -Mand 

ovar 

Death rate J:r 100,000 in una •••••••••••••••••••••••• 9.7 7.0 14.3 12.7 9.0 6.6 u 
Per cent of crease or decrease in death rate, 1912 to 

+16.7 Ut23 ••••••••••••••••••••••••••••••••••••••••••••••• +18.3 +B<.o +14.4 +39.6 -1U -so.o 
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The death rate among white male wage earners 15 years of age 
an~ older from homicide in 1923 was 9.7 per 100,000. In the age 
period 15 to 24 years the rate was 7. In the next age period the maxi­
mum ~ate, 14.3 per ~00,000, was recorded. It th~n declined gradually 
to 5.6 m the age period 55 to 64 years. The homicide rate for all ages 
combined in 1923 was 18.3 per cent higher than that in 1912, increases 
being recorded for all ages under 45 and also after age 64. The 
largest increase, 39.6 per cent, was registered in the age period 35 
to 44 years. Between the ages 45 and 64 years, however, the rates 
have decreased considerably, the decline amounting to 15.9 per cent 
in the age period 45 to 54 and to 30 per cent in the period 55 to 64 
years. 

The im_Portance of homicide in relation to other causes of death 
is shown m Table 11, which gives the per cent of deaths from homi­
cide in the years 1922-1924. Comparable figures for 1911-1913 are 
not available. 

TABLE 77.-Per cent of deaths from homicide (all forms), 1922 to 1924 

Age period (yearS) 

I tom 
Ag"' 

15nnd 
over 15-24 2.5-34 35-44 45-64 55-<14 66and 

over 

------------
Per cent of total deaths, 1922 to 1924 _________________ 0.8 1.8 ... L2 0.6 0.2 0.1 

Homicide accounted for 0.8 per cent of all the deaths in 1922-
1924. In the age period 25 to 34 years, homicidal deaths were of 
greatest relative importance, constituting 2.4 per cent of all the deaths 
at those ages. · 

Policemen, as mi~ht be expected, show the highest percentage of 
deaths due to honncide. The occupational factor in this result is 
self-evident. Saloon keepers and bartenders also exhibit very high 
ratios. Here, too

1 
occupation is responsible1 since these men are 

frequently exposea to brawls which often leaa to homicidal assaults. 
Death by homicide is also relatively common among watchmen and 
guards, longshoremen and stevedores, merchants and storekeepers, 
and chauffeurs. Watchmen and guards, like policeme_n; are directly 
exposed to this hazard through actions of criminals. .Merchants and 
storekeepers are perhaps the innocent victims of bandits who raid 
the retail stores. It was thought that perhaps chauffeurs w~re also 
frequently attacked by bandits but a check-up of those original 
records for which full information was available failed to substan­
tiate this assumption, and showed moreover that in a majority of 
cases the chauffeur himself was culpably concerned. The lowest 
ratios are credited to compositors, printers, and pressmen; shoe-fac­
tory workers; furniture and other wood workers; cigar and tobacco 
workers ; and bookkeepers and office assistants. 

Occupational Diseases 

. THE Metropolitan Life ~nsurance Co. mak~ a SJ?ecial !lff<?rt to have 
physicians recognize the mfluence of occupatiOn m ass1gnmg causes 
of death. The physician is asked to state in his report on the cause 
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of death whether the previous occupation of the deceased was in 
any way contributory to the death of the policyholder. Where it 
appears probable that the physician signing the death certificate has 
overlooked the question, a follow-up is made to determine this point. 
Our mortality statistics are intended to reveal, therefore, every death 
o~ occupationl!-l origin which the facilities of the physi~ian enable 
him to recogmze. .A.nd yet a careful study of the experience leaves 
no doubt that in spite of the special precautions to discover these 
diseases, by far the larger number of them remain undetected. A 
simple comparison will display this fact. Dr. Wade Wright (£6), in 
A Clinical Study of Fur Cutters and Felt Hat ·workers, reports that 
43 per cent of the group were considered to be in some degree 
poisoned by mercury. In our own statistics of 156 deaths among 
felt and wool hat makers not one occupational disease had been reg­
istered. Our figures are of little value then as a measure of the ex­
tent of fatal occupational diseases in the United States. They 
merely serve to emphasize the fact that many wage earners die of 
industrial diseases which have not been recognized by the general 
practitioner. The figures are of some interest, however, in showing 
which diseases are recognized and which are most frequently 
reported. 

In the present study 321 deaths, or 0.3 per cent of all the deaths 
for all ages combined, were classified as due to specific occupational 
diseases. In the age period 15 to 24 years the proportionate repre­
sentation of occupational diseases is only 0.1 per cent. The ratio 
increases with age up to the period 45 to 54, where it is O.q per 
cent. In the followin~ 10-year period it drops to 0.4 per cent. The 
gradually increasing mcidence at the older ages may reflect the 
generally cumulative and chronic nature of the occupational diseases. 
· In Table 78 the deaths due to occupational diseases are classified : 

TABLE 7 8.-0ccupation<U diseases reported on death certificates a8 contributory 
or terminal causes of death, 1922 to 1924 

Cause of death 

Miners' asthma •..••.... __ ---- .. ---- .•.. 
Lead poisoning ______ --- •. -------.--- ___ _ 
Anthrax .. _ .• ------ .••..•. --------------
Organic poisoning .••...•.. : .•.... __ ---_. 
Mineral poisoning (oxcept lead)·-------­
Infections: 

Septics;lmla . .•.•.• ----- .•. ---- .• ---­
Tetanus .••••.•. •.•....•••.•... __ . __ . 
Others .•..•. __ ., .•... --·--- ........ _ 

Number 
or deaths Causo of death - Number 

of deaths 

na Heart disease duo to strBID............... 12 
72 Pneumoconiosis .........••.............. · 44 
3 Traumatic tuberculosis................. .f 

1~ Mlsccllancous ........................... 
1
_-::::" 

19 
18 
6 

Total .. ·-·-·---·-····---····------ 321 

:rhe _great. majo~ty Of these deaths were caused by pneumoconi­
OSIS (mcluding mmers asthma) and lead poisoning. Together 
these two diseases were responsible for 232 of the 321 deaths. The 
greater number of cases of pneumoconiosis were found to have oc­
curred among coal miners. Painters accounted for the vast majority 
of the deaths from lead poisoning. It is interesting to observe in 
this connection that the death rate from chronic lead poisoning has 
declined 50 per cent among male industrial policyholders 15 years 
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and older between 1912 and 1923. The rat:e in the latter year was 
0.8 per 1001000. Other mineral poisons caused 10 deaths. Infections 
following mjury caused 43 of the 321 deaths and anthrax took the 
lives of three workers. Twelve deaths were ascribed to sudden heart 
failure from overstrain. It is evident from these figures how diffi­
cult it is at the present time to estimate the incidence of occupa­
tional diseases. We can safely conclude, however, that the pneu­
moconioses and lead poisoning are the occupational diseases pro­
ducing the greatest number of fatalities directly. 

68357°---3().-.9 



CHAPTER 4 

Concluding Statement 

THE c~nclusions to be drawn from our analysis of the mortality 
of white male wa8e earners insured in the industrial depart­

m~nt of the Metropolitan Life Insurance Co. may be stated very 
briefly. In the first place, we find that within the same social cla.ss 
the death rates of. male wage earners are uniformly higher than those 
of females. Their death rates also exceed those prevailing amon~ 
males in the general population and among males insured under ordi­
nary policies in the same company. Differential death rates of 
vanous age groups show that this disparity increases year by year 
up to about age 54. We believe this mdicates that exposure to in­
dustrial hazards is cumulative in its deleterious effect. Compared 
with workers in nonhazardous employments, wage earners are at a 
disadvantage in respect to every important cause of death. The 
death rate from tuberculosis, age for age considered, is especially 
high in the industrial group and ranges from two and a naif to 

. nearly four times that of the nonindustrial population. Deaths from 
pneumonia and accidents are over twice as frequent; while death 
rates from the degenerative diseases are from two to three times 
as great. 

Gratifying, indeed, has been the decline in the mortality of all 
classes during the past two decades. Im'/rovement in vitality has 
characterized aU the main working ages o. life, and death rates have 
been cut down more rapidly in·the group of industrial wage earners 
than in other classes. Individuals and organizations working to pro- . 
mote industrial health and safety may take pride in their efforts, 
which undoubtedly have served well in bringing about this improve­
ment. But, at the same time, much intensive work remains to be · 
done if advances are to continue. 

Employing, as we have, the proportionate mortalit:y method of 
analysis, we have been able to bring out sharply the Wide variation 
that exists in the percentage distribution of the deaths from violence 
and the principal diseases in various occupations within the several 
age periods. It is reasonably clear that industrial environment tends 
to favor certain diseases. When occupations with high percentages 
for a selected cause of death are brought together, a common indus­
trial hazard is frequently found, thus suggesting that a definite cause 
and effect relationship exists between a given industrial hazard and 
a particular cause of death. Conversely, 1ow percentages presumably 
denote the absence of any specific disadvantage in the occupation. A 
positive association _is most clearly marked in ~he case ?f accidental 
violence tuberculosis, the· nontuberculous respiratory diseases, alco­
holism ~nd such a strictly occupational disease, for example, as lead 
poisoning. Typhoid fever is generally prevalent among workers 
where the water supply is questionable, In regard to cancer, heart 
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disease, and other degenera~ive ~eases, ~owevex:, the results d? not 
ordinarily reveal a connection With any mdustrial hazard. Differ­
ences in the percentage distribution of each of. these causes am~ng the 
several occupations do exist; but the tp"OUpmgs of occupatiOns do 
not lend themselves to ready interpretatiOn. · . 

We realize only too well the limitations of our method of analySIS 
and the pitfalls which must .be avoided in interpreting our results. 
We have probably fallen into many ourse;lves in spite of all pr~c!lu­
tions. The lack of information regarding the number of livmg 
policyholders in the different age groups is a serious handicap which 
precludes the possibility of computing occupational death rates. 
Undoubtedly such death rates would be a much more accurate meas­
ure of the hazards to life in the various occupations than we now 
have. Consequently, it would be highly desirable to obtain death 
rates classified according to age and cause of death for a much 
larger number of occupations than our study covered. The absence 
of trustworthy occupational mortality statistics in the United States 
hinders the work of industrial hygienists, and an investigation such 
as ours can only partially overcome the lack of reliable data that 
now exists. We can not too strongly urge, therefore, that the Fed­
eral Bureau of. the Census compile and tabulate data showing the 
mortality of workers engaged in different occupations. The reports 
of the Re~istrar General of England and Wales give much more 
complete mformation on occupational mortality than is available . 
in this country. Death rates are classified according to age and 
cause of death in five different social classes of the population. The 
reports, moreover, give information for each occupation within the 
different economic classes. and denote as well . the particular occu­
pations ex12osed to specific hazards. They have, therefore, been 
Invaluable m aiding the British Medical Research Council to deter­
mine the weak spots in industrial management and to inaugurate 
additional studies. · . . 

· We should have similar studies here modeled on the same plan. 
If this has proved feasible in England, it should also be a possible 

. 1Indertaking in America. Certain inllerent difficulties in securing 
trustworthy data make the procedure a little more complicated in 
the United States than in England, such as the greater mobility of 
labor and the shifting of men from one occupation to another. Xhe 
mixture of nationalities also hinders the task of obtaining clear 
statements ·of occupational status from large groups of foreign 
workmen. But these obstacles can be overcome or their effect mini­
mized. The results obtained will amply justify the time and money 
expended in investigating hazards of occupatiOn. . The Director . of 
ihe census is fully aware of the hnportance of better ·occupational 
statistics and has already takel). steps to secure .them, Every .indus­
trial hygiene worker2 every physician, and every employerhD.s well as 
organized groups ol: doctors, employers,· workers, and t e gener~ 
pub!ic should. assist Cel¥llis Bureau officials· to gain . helpful infor­
matiOn and cooperate with them to the end that our knowledge of 
industrial hazards may be broa~ened; .that the measures needed to 
eliminate them should be. determmed; and that ~he best _program for 
conserving the health o~ workers should be put into t,J1Iect. . · 
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