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'I'NTRODUCTION

N OCTOBER, 1927, a paper on “Occupational Mortality” was presented to the Actuarial
I Society of America in which the author pointed out that the material of the Medico-Ac-
tuarial Mortality Investigation was from 19 to 42 years old, that there had been a great change
in many industries since the World War, that the largest companies had enough data upon which
to base their ratings for the principal occupations only, and that the disability and double ac-
cidental death benefits had come into being in recent years. After the reading of the paper the
Actuarial Society of America requested the Joint Committee on Mortality to proceed with an in-
vestigation of occupational mortality and a few days later the Association of Life Insurance
Medical Directors concurred in this request. Soon thereafter the Committee came to an agree-
ment upon the principal outlines of the work and a general invitation was extended on the first
of March, 1928, to all companies represented in either of the two societies to contribute their
material. : v
The preliminary inquiry indicated that comparatively few companies could furnish their
data within a reasonably short period, and as the great majority of the material was expected
to be contributed by half a dozen of the largest institutions, it was possible to make plans for
obtaining and analysing the material with a minimum of labor and time. As these large com-
panies were.well equipped for ‘making mortality studies, and as they could present their results
on mortality summary sheets instead of on perforated cards,the method of procedure was adapted
to the former. Apart from the saving through the distribution of labor over a few companies
instead of all perforated cards being sent to a central bureau, there were the additional advantages
of greater speed in obtaining the results and of enabling each contributing company to compare
its own material with that of the joint investigation. ‘

Prior to 1926 there was no uniform occupation code used by the companies. In that year
the Joint Committee on Mortality published ‘a code which has been generally adopted. The
occupation codes formerly employed by the companies included from 100 to 500 code numbers,
while the new code contains a provision for more than 1000 classes. The uniform code was
adopted by the Committee to designate the classes to be investigated. A list of these appears

in the appendix.

In adopting the occupation code of 1926 the Committee had in mind that in the majority
of occupations the cases coded by other methods would have to be examined by reference to the
original files in order to make the required differentiations. It seemed advisable to take this
extra trouble ini order to obtain more definite information than in the past, so that this investiga-
tion might be on modern lines and as homogeneous as possible. Furthermore, through the
extension of our business and through the development of industry, many of the questions which
underwriters are asking today cannot be satisfactorily answered by an investigation according
to old classifications. With the aid of the new code and its accompanying index this joint under-
taking was made feasible. .

It was first intended to ask for the material under policies issued during the years 1907 and
subsequent. - There was, however, a widespread belief that working conditions in many indus-
tries had changed markedly during that period of time. Improvements had been made in safety
devices and greater consideration had been given to health protection as a result of the general
adoption of compulsory workmen'’s compensation insurance. throughout the United States and
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Canada. A more awakened social conscience on the subject of better care of employees has
undoubtedly had an effect on the mortality. Accordingly, it was decided not to go back further
than the year 1915. Tests in several of the larger companies indicated that this would give a
good volume of material. For those industries in which it was anticipated that accident would be
the only occupational hazard, there was thought to be less need for a study of mortality by
duration of insurance, and in those occupations the issues were taken since 1920. This matter is
mentioned in more detail in connection with the incidence of extra occupational mortality. There
are accordingly two groups of classes by years of issue, 1915 to 1926 and 1920 to 1926, carried
to the anniversaries of the policies*in 1927. The investigation is based upon observations' by
policies. Both men and women are included.

A sample of the uniform mortality summary sheets on which the contributing companies
were requested to furnish their data appears in the appendix. There was no restriction placed
upon the perforated card used for this purpose, and many of the companies were therefore able
to use their own cards without repunching. It was only necessary that their code number for a
given occupation should agree with all or part of a class under investigation. These economies
of effort were possible because the uniform methods of perforating cards described in the Com-
mittee’s pamphlet of 1924 had been generally adopted by the companies.

It was decided to include only those policies under which life insurance would have been

issued at the standard rate of premium if it had not been for the occupation. Thus all policies

were omitted which would have been classed substandard because of build, race, residence, or
medical impairment. Only Ordinary business was included, and therefore this investigation
does not cover the mortality under Industrial, Group and Intermediate ($500 policies) plans nor

policies issued without medical examination. The advisability of investigating separately cases

issued standard and substandard was considered. Aside from the fact that a subdivision would
double the number of summary sheets, it was not felt that any satisfactory results would be
obtained therefrom on account of the difference in practice of the companies.

It was originally planned to call for data in about 150 of the principal occupational classes,
but several companies requested that the Committee consider the advisability of obtaining any
material which might be available in a number of other groups even though such data were
scanty. Before deciding this matter, several of the companies were asked to take samples
of their cases in an effort to détermine what classes were likely to furnish enough data for a
mortality study by themselves or by combination with others covering similar occupations.
After this material was studied the number of groups was raised to 430 in the hope that sufficient
data would be available to justify the additional labor of preparing the statistics for so many
classes. When the mortality summary sheets were received, it becatne evident that a number of
small classes would have to be combined in order to produce significant results. Thus the group-
ings of employments shown in the synopsis are not so numerous as those listed in the appendix.

The total number of entrants in the occupational classes was over 1,300,000, the average
duration 3.6 years, the average age at entry 36.6, and the number of deaths 22,600. ‘The average
duration of the older group of policies (1915-1926) was 4.1 years.

CHANGE OF OCCUPATION

In the Medico-Actuarial Mortality Investigation, changes in occupation were disregarded
and the exposure was assumed to continue under the occupation at issue of the policy. During
the World War and the years immediately thereafter an unusual proportion of changes occurred.
It has seemed best in the present investigation, therefore, to terminate the exposure upon reduc-
tion in rating either from substandard to standard or from a higher to a lower extra premium
for hazardous occupation. ‘This is on the side of conservatism because those who had taken up
more dangerous work were exposed as though under the original class of employment. Tests
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made on samples of the material in two large companies showed the effect of this assumption upon
mortality ratios to be negligible for practical purposes. This was to be expected, as the great
bulk of changes were to an occupation of approximately equal hazard. Numerical illustrations
of this are given in the Transactions of the Actuarial Society (1928), vol. 29, page 85.

In many classes the new occupational code specifies details which the companies have not
been in the practice of obtaining in their applications for insurance. One of the results of the
present investigation is to show the importance of making certain discriminations which have not
been observed by all the companies. Special questionnaires have been generally used in a few
selected industries such as mining, electrical and marine service. For the benefit of future
investigations it is desirable that similar forms be employed in a number of other industries. The
present rule in using the code is that when the required detail is not given the case be classified
under the “all others’’ group; thus ““(629) other switchmen and flagmen’’ now includes those who
are not in towers and also those who were not specified as to whether or not in towers. There is
considerable opportunity for improvement in this particular, and each company is recommended
to undertake the task of revising its occupational blanks so that the material under the ‘‘not
specified”’ titles may be reduced to a minimum.

INCIDENCE OF EXTRA OCCUPATIONAL MORTALITY

Previous investigations in this subject bave led actuaries to expect at least two distinct
types of extra mortality—one with a fairly constant extra during the working years of life, and
the other with increasing additional cost to middle life or beyond. Locomotive firemen exemplify
the first and saloon-keepers the second type. In each of these classes the mortality ratio is
affected by the duration of the experience. A less usual type is that where the extra mortality
decreases with duration. = In the present investigation the average duration is distinctly shorter
than the average life of a policy on the books of the companies. Accordingly, for the first type of
hazard, like locomotive firemen, those years are emphasized in which accidents are heaviest as a
percentage of the mortality, and the ratios of actual to expected mortality are too high. For the
second type, like saloon-keepers, the emphasis is placed upon the period of lowest extra cost, and
their ratios are understated in an experience of short duration.

A disadvantage of the investigation lies in the fact that it fails to show whether or not there
is any deferred extra mortality in any particular occupation, because the longest duration was but
twelve years and in some classes seven years, with an average of half the latter period. In the
case of policies effected at the younger ages the dangerous years in some occupations may not have
been reached. But to have included the experience of earlier calendar years' issues, thereby
covering longer durations, would have delayed the investigation, for reasons stated elsewhere,
and would have minimized the value of this report.

CONTRIBUTING COMPANIES

A general invitation to join this undertaking was issued to all the companies, one hundred
and nineteen, represented in either the Actuarial Society or the Medical Directors’ Association.
However, it was known that a large proportion of these companies had not facilities for doing
the work rapidly, if at all. Such companies were recommended not to undertake the additional
labor required by this investigation, although the option lay entirely with them. Fourteen
companies signified their intention of contributing experience, but later two of them found that
they would be unable to finish the work in time.

The institutions which contributed to the occupational classes were as follows, arranged
according to their assets at the end of the year 1926

Metropolitan Life Insurance Company. .. .....oooiiiiiieniiinnren.. New York City
Prudential Insurance Company of America. ......ovvtieer i . Newark, N. J.




New York Life Insurance Company . .......ooiureiiieeinmiernreenaieesnans New York City

Equitable Life Assurance Society......... ... New York City
Mutual Life Insurance Company. ... ...ovvuitninninetrreennararnennaeneass :New York City
Northwestern Mutual Life Insurance Company...........coovvvivniiinaannn Milwaukee, Wis.
Travelers Insurance Company.....c.oovevenenn ... S AP Hartford, Conn.
Union Central Life Insurance Company . .......c.ccvueirierninanineannans Cincinnati, Ohio
Missouri State Life Insurance COmpPany........ it vrrnennaneronnannenans St. Louis, Mo.
Iife Insurance Company of Virginia.......... ... .Richmond, Va.
Berkshire 1ife Insurance COmPany.......cvevereerenanennernennns AP Pittsfield, Mass.
American Central Life Insurance COmpany. . .coe et e iierunrnrronaenenns Indianapolis, Ind.

These companies have three-fifths of the total insurance in force in the United States and
Canada, and as regards substandard business the proportion is probably greater.

“STANDARD” AND “SUBSTANDARD” RISKS INCLUDED

It was planned to obtain as far as possible the complete experience of the companies for the
investigation, including both standard cases and those substandard by reason of occupation only.
This did not prove practical in every case. Of the twelve companies contributing, all gave their
substandard data, but two companies did not furnish any standard data and two gave one- -fifth of -
their standard material coming within the required occupational classes.

This is of importance more particularly in connection with heterogeneous groups where the
treatment by the companies varied considerably. An example is the group of watchmen—in-
cluding day and night workers. The tendency was to issue day watchmen standard insurance while
those on duty at night generally received substandard insurance. If it be assumed that the differ-
ence in treatment reflects a difference in the mortality rate, the figures brought out will evidently
be affected by the respective proportions of standard and substandard business.

Since the data were supplied by each company on summary sheets, the Committee could tell
how much was submitted by each institution in any given occupational class. Where less than all
the standard data were contributed, the proportion actually furnished was also known. A cal-
culation has been made in certain classes as to what the mortality ratio would have been if the
full normal share of cases had been used. The classes thus analysed are believed to be the only
ones affected to any extent in this particular. The calculations are necessarily of an approx1mate
nature, and assumptions were made in each case as to how much was standard and how much sub-
standard. ‘The amount of standard data which was estimated to have been omitted was then
added to the exposed and the corresponding actual and expected deaths were each increased by
the expected deaths corresponding to this addition. The reader will observe that this method
assumes the so-called “standard” data to have a mortality of 1009, of the basic table. In view of
the nature of this material (which was brought together after the rest of the report was completed),
it was thought advisable to leave the results as originally calculated, but with a reference in each
case to these adjustments. From the list which follows it will be observed that in each class the

effect of the adjustment is to reduce the mortality ratio.
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TABLE 1
ADJUSTED FIGURES TO ALLOW FOR “STANDARD”’ DATA ASSUMED OMITTED

. . Prelimi- Revised

Addition Adjusted nary Mortali-
to Adjusted Actual - Mortality ty De- Company
Exposed Exposed Deaths Ratio Ratio crease’ . Ratings

A40-A42 Operators, etc., in
mines, ete..... © 7,000 40,423 322 167%+%5 1569 11 100%,-150%
B00-B08, Ore dressing and
B13, B14 concentrating
' mill operatives
{not handling

mercury or cya- _ : ‘
nides). . ... e ~ 850 4,843 45 314+38 274 40 100210
006, 152, Cranemen, der- '
521 - rickmen and , '
hoistmien. ... . . 4,550 31,111 - 164 17747 166 11 135
676 All other chauf- ' '
feurs (not de- ’
liverymen).... 18,300 34,312 150 1819 138 43 120
a(691- Captains, etc., on

701) oceanand Great
. Lakes and river
and harbor -
craft......... 12,950 29,018 143 166+9 136 20 115

850 Actors & actresses 12,700 25,930 120 130+9 115 15 100-135
955-956 Cooks (domestic ‘
. and hotel).... 26,400 59,244 278 1456 125 20 100-150
965 Hotel, etc., wait- .
' ers, ‘‘mot serv-
ing liquors.’ 20,400 = 58,003 227 15216 © 133 19 135

PROBABLE DEVIATION DUE TO INSUFFICIENT NUMBERS

For the convenience of those who may wish to avail themselves of the figures as a guide in

gauging the significance of the data, there is given, following the mortality ratios of the report, the
2 - v

valuc of the expression i\/—%, where @ is the expected number of death claims in the particular

class. ‘This expression represents an approximate valite of the function known statistically as the
“‘probable deviation.” Its value is theoretically such that it is an even chance that the “‘true”
value of the mortality ratio will fall inside the plus and minus range covered by the deviation. A
table given in the appendix (page 178) shows the values of the probable deviation in relation to the
number of expected claims:

Where in any occupation the death rate from a particular cause differed from the death rate
from the same cause among standard lives, a similar test was agplied to determine the probability
that the difference was significant, and not due to chance fluctuations. The probable deviation of
the death rate was used: & 24+/® <+ n where @ is the actual number of death claims from the
given cause and # the corresponding number exposed. In general the difference was not com-
mented upon unless it exceeded three times the probable deviation in the death rate. In a few
cases the number of deaths has been given on account of the special interest connected with the
matter, e. g., fatal accidents among auto demonstrators, although the.deviation from normal was
not significant.
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MORTALITY SUMMARY SHEET

Since the experience for twelve years of duration only was requested, it was possible to place
all the data for an occupational class on a single sheet. In the M. A. M. I. at entry ages 50 and
above the material had been combined in groups of three ages each, but in the present studies
groups of five ages have been taken up to age 65 and the data for ages 65 and over placed in one
group. This change in procedure was largely dictated by the results in the former investigation,
and by the fact that in substandard occupational classes there are very few entrants above age 50;
furthermore, as relative mortality is sought, the principal consideration is that the age-group shall
be the same as those in the basic tables. Several companies had their material for the basic tables
prepared only in five-age groups, and it did not seem necessary to ask them to prepare tables on
a different basis.

In view of the large number of classes it seemed desirable to confine the tabulation of causes
of death to what might reasonably be expected to be the principal causes. In determining these,
all causes were considered which had been found important in one or more of the three preceding
investigations, the M. A. M. L., the blood pressure investigation (1925) and the disability investi-
gation (1926). When accidents were divided into three sections this gave sixteen specified causes
of death. A comparison of these causes with those which had been chosen in 1917 by the Metro-
politan Life (Bulletin No. 207 of U. S. Bureau of Labor Statistics) showed that, while a few more
causes had been listed by that company, none of them represented as much as one per cent. of the
deaths.

The tabulation by cause of death was next divided into ages at issue so as to agree with the
ages in the synopsis, i. e., ages 15 to 39 at entry and 40 and over were chosen. Before these were
fixed upon, however, tests were made with typical groups. It seemed evident that in any but the
very largest classes two subdivisions by age were all that were desirable after the data had been
divided according to cause of death.

BASIC TABLES OF MORTALITY

It had been suggested that the results of this investigation should be compared with the
deaths expected according to the American Men Select Table. That method would have the ad-
vantage of using a familiar standard, but the period included in this study covers not only in-
fluenza and war but also the subsequent years of exceptionally light mortality. Accordmgly, it
seemed preferahble to prepare a new basic table of mortality for each of the two groups ' of years of
issue. ‘T'hese are not intended for use in calculating premiums and reserves. Material for the
mortality rates was furnished by each company in the same form as was used in the occupational
classes. The latter were derived by policies, as the Committee were satisfied that the mortality by
pel:cxee would not differ essentially from that by amounts, especially in view of the small average
policy in this investigation. In the case of the basic tables, however, the material had already
been prepared in some of the companies by amounts for dividend purposes and in several of these
institutions it would have been very laborious to obtain the exposures and deaths by policies.
The data for amounts insured were therefore used for the basic tables. ‘

The basic mortality tables were formed from the material of the ten largest contributing com-
panies. The extent of the statistics compared with that of the American Men Table is now given:

Death Losses Exposed to Risk

American Men Table—12 policy years............... $127,026,000 $15,967,777,000
“ « “ —all policy years............... 436,345,000 . 26,003,322,000
1920—'26 BasicTable.. . .......cvviiiiiiiiit 284,884,000 72,338,796,000
1915—"26 e 546,357,000 115,792,035,000

In order to make satisfactory comparisons with other tables there must be some assurance
that the central age of each group is approximately the same. Several comparisons were instituted,
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‘such as between the average age in quinquennial groups of two large companies for the years of

issue 1901 to 1909 inclusive and the American Men Table (observations of 1900 to 1915 inclu-
sive). From these it appeared that there would be little difference in any investigations of this
nature.

Mention may be made of a peculiar feature in the basic data of the 1920-'26 table. The
mortality rate for the youngest age-group was at several duratiovs and in the aggregate greater

" than the corresponding rates of the next two five-age groups. A similar characteristic was found

in the ungraded data of the A. M. Select "Table (using seven years of duration only) but to a less
pronounced extent. For the 1920-°26 Basic Table this peculiarity was eliminated and the adjusted
death rate in each age-group is never less than for the same duration in the preceding age-groups,
and, on the other hand, the rate for any duration among entrants in any age-group does not exceed
the rate for a duration five years greater among those entering the next previous age-group.

In the case of the 1915-'26 Basic Table, however, the effect of the influenza epidemic was of
more importance than the effect of selection at the young and middle ages. To follow-the same
principles as in the other table would have sacrificed too much in the way of accuracy or fidelity
to the original. The characteristics of the ungraded data wege, therefore, in this table more
closely preserved. The formula used fora preliminary graduation of the first five years of duration
was obtained by rewriting expressions (12) and (13) on page 32 of the Transactions of the
Actuarial Society, vol. 25 (1924), so that they appear as follows:

AU’x—h = %(U”x+h - U,x—‘—Zh) AUy = % (Ux+2h - U’x—h)

where U” =ungraded, U =graded and U’ =intermediate series introduced as part of the process
of grading. This formula has a fourth difference error and its coefficient is half that of Woolhouse’s
formula, while the smoothing coefficient is about equal to that of Woolhouse's formula. This

formula was applied separately to each of the first five years of duration. The resulting percent-

ages were afterwards modified by inspection so as to give a smoother progression by duration
and were graded into a constant percentage (7 8%) of the A, M. Table at the older attained ages.

In both tables the function graduated was the ratio of the rate of mortality to that of the
A. M. Select Table. 4 » J

Since the durations of the tables—twelve years and seven years—are short, it was not
advisable to make an-ultimate rate of mortality for the purposes in hand. The Committee
recommend that these graded rates of mortality be designated respectively as “Basic Table
1515-"26" and ‘‘Basic Table 1920-'26.” In both tables the mortality at every age and duration is
less than in the American Men Table of 1900-'15, although the influenza epidemic of 1918-'19 was
included in one of the basic tables. In general, the ratios run from 60%, to 809, of the American
Men Select mortality. There is a tendency for these ratios to be slightly higher in the first few
years of insurance than in the later years, and at the older as compared with the younger ages.
When the two new tables are compared with each other the principal difference is evidently due
to the influenza epidemic of 1918, which had its effect chiefly at the ages under 45.

The basic tables are now given, while the ungraded figures from which they were constructed

appear in the Appendix.
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- TABLE 2

BASIC TABLE 1915-'26
Graded Rates of Mortality per 1000

20~24
2.26
2.86
3.10
3.07
2.65
2.41
2.38
2.42
2.50
2.59
2.66
2.76

25-29
2.32
2.90
3.18
3.19
2.78
2.65

- 2.75

2.89
3.06
3.25
3.41
3.58

30-34

2.36

3.08
3.37
3.45
3.19
3.41
3.58

3.78

- 4.01
4.28
4.65
5.07

AGES AT ENTRY —
35-39 40-44 45-49 50-54
263 3.26 441 641
3.64 457 614 9.19
402 524 ° 7.33- 1111
418 564 797 11.62
413 587 8.69 12.82
462 7.08 1045 15.75

. 5.04 7.66 1135 17.13
553 827 12.34 18.68
6.02 896 13.41 20.30
6.51 9.70 14.59 22.10
7.08 10.54 15.88 24.04
7.66 11.43 17.28 -26.15

55-59 60-64 65 & over

9.64 14.28
13.66 19.64
16.65 22.66
17.08 24.31
18.64 26.56
23.84 3537
25.04  38.43
28.22 4173

30.69 45.31 -

33.36- 49.17
36.26 53.34
39.40 57.84

Ratios to A. M. Select Graded Rates of Mortality |

Policy
Year —
15-19
1. 217
2 2.68
3 279
4 284
5 270
6 2.67
7 2.64
8  2.60
9 255
10 2.49.
11 242
12 239
S 15-19
1 -.831
2 779
3 .766
4 745
5 675
6 .639.
7 .621
8 .603°
9 .586
10 .567
11 549
12 .540
1-2
3-5
6-7
8-12
All

20-24

.796
767
791
756
628
.549
.540
.545
561
577
.588
.599

Actual
179,058
203,915

85,100

78,284

546,357

{

—

20.63
26.82 .
32.88 -
33.46 -
36.69 -
51.21

- 55.54

60.20
65.22
70.62 .
76.44 .
82.70

, — AGES AT ENTRY SEREREEENRESS A
25-29 30-34 35-39 .. 40-44 . 45-49 - 50-54 55-59 .. 60-64- 65 & over
779 781 792  .803  .814 - .832  .852  .859  .857'
747 766 -.798 799 - .788 - .823  .830  .812  .768
783 .795 819  .823 .82 .849 .81 .783 .783
771 788  .801° .809  .801  .781 - .763  .732  .693
648 683  .720 746  .759 746 716  .686  .652
588 666 711 .77 780 780 = .780 ~ .780  .780
5909 €73 730 .780 - .780  .780  .780  .780  .780
617 - 680 .750 779  .780 - .782 © .780 - .780  .780
640 687 763 780 .780  .780 = .780  .780 780
654 .695 .769 .780  .780 780 .780  .780  .780 " -
666 711 777 780  .780  .780  .780  .780-  .780°
673 .730 .780  .780. .780 ~ .780  .780  .780  .780 .
Comparison of Actual and Expected Deaths
Ages at ' ' -
Expected Ratio % Entry Actual Expected Ratia %
179,081 100.0 15-29 102,741 103,794 99.0
203,695 100.1 30-39 149,809 148,152 101.1
85,672 99.3 40-49 166,366 167,133 99.5
77,990 100.4 50-59 106,399 105,841 100.5
60 & over 21,042 21,518 97.8
546,438 100.0
All 546,357 546,438 100.0
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TABLE 3
BASIC TABLE 1920-'26
' Graded Rates of Mortality per 1000
Policy : .

Year — — AGES AT ENTRY , .
15-19 20-24 25-29 30-34 35-39 40-44 45-49 . 50-54 55-59 60-64 65 & over

1 1.59 1.68 1.70 1.90 2.29 3.00 4.34 6.70 10.52 14.29 20.22 .
2 193 1.98 2.02 2.41 3.06 4.23 6.08 9.49 13.50 18.84 27.22
3 207 2.20. 2.23 2.63 - 3.73 5.16 7.23 10.59 1526 21.71 31.91 .
4 225 2.35 2.36 2.80 3.92 5.51 786 11.40 16.54 2424 36.22
5 240 249 2.57 3.08 4.02 5.82 8.70 12.89 18.74 27.87 42.75
6 247 2.55 2.71 3.38 4.49 6.56 9.65 15,14 22.00 33.55 52.52
-7 251 2.36 2.75 3.46 4.62 6.87 10.62 16.69 23.94 39.42 64.08
Ratios to A. M. Select Graded Rates of Mortality
- AGES AT ENTRY - - ~
©15-19  20-24  25-29  30-34 35-39 40-44 45-49  50-54  55-59  60-64 65 & over
1 .61 .59 57 .63 69 74 .80 .87 .93 .86 .84
2 .56 .53 52 .60 67 - 14 78 . .85 .82 .78 78 -
3 57 .56 - .55 .62 76. . .81 .81 .81 .78 75 76
4 .59 .58 S7 .64 75 09 .79 77 g4 73 75
5 .60 - .59 . .60 66. 10 74 .76 75 72 g2 016
6 .59 ..58 . .60 .66 . .69 .12 72 75 72 74 80
7 .59 .58 .60 .65 67 70 G130 g6 72 .80 .90
. Comparison of Actual and Expected Deaths
‘ . Ages at .
© Actual Expected Ratio % Eatry Actual Expected Ratio %
1-2 - 130,994 131,794 99.4 15-29 47,036 47,168 99.7
3-5 125,892 . 124,533 101.1 30-39 - 74,402 73,674 101.0
6-7 27,998 28,572 98.0 40f49, 89,917 89,999 99.9
—_— - _— . 50-59 61,666 - 61,746 99.9
All 284,884 284,899 100.0 60 & over 11,863 12,312 96.4
All 284,884 284,899 106.0

* CAUSES OF DEATH

In addition to dealing with the rates of mortality it is customary to consider the causes of
death. In fact the published experience of Industrial life insurance has been investigated in
occupational classes by the causes of death only. 7This wds done in 1912 for The Prudential
Life Insurance Company of America and in 1917 for T'he Metropolitan Life Insurance Company.*

"Ihe short average petiod of exposure in the present material and the difference in the average
age at issue in certain of the occupational classes are of importance in connection with the causes
of death. In those studies where the age at death is high, more deaths due to degenerative dis-

of America—I15th Intemationz{l,Cozigress on Hygiene and Demography—Wash., D. C.,

by Dr, F. L. Hoffman, and Occtipational Mortality Experience ‘of Metropolitan Life, . Industrial Dept., U. S. Bureau. of Labor Statistics

Bulletin No. 207—by Dr. L. L. Dublin,

*Exhibits of Prudential Insurance Company
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eases are expected, such as cancer, apoplexy, heart disease and Bright’s disease. Where the
average age at death is low, a larger proportion from tuberculosis and accident is expected. It
may be useful to illustrate this point by a comparison of two classes of occupation in the Indus-
trial experience of the Metropolitan. The average age at death of farmers and farm laborers
was 21 years greater than that of railway enginemen and trainmen. ‘This was largely due to the
much earlier age of retirement or change in occupation among railway workers. Two causes
of death will suffice for this example, typhoid fever and cerebral hemorrhage and apoplexy.
For all ages combined, typhoid fever caused a lower proportion of deaths among farmers than
among the general population. A comparison of the relative percentages by decennigl age-groups
shows, however, that the reverse was true, and at ages under 35 typhoid caused considerably
more deaths proportionately among farmers than among enginemen and trainmen. Similarly,
cerebral hemorrhage and apoplexy for all ages combined appeared to be three times as important
among farmers as among trainmen, whereas in the respective age-groups it was approximately
normal in both occupations. These apparent contradictions are explained by the difference in
age distribution between the two classes and by the fact that typhoid becomes less important
as the age advances, while the reverse is true of cerebral hemorrhage and apoplexy. On account
of these facts, the companies were asked to give the sum of the ages of the deaths at end of year
of death in each occupational class in order that the average age at death might be determined.
Although this had not been done for the basic tables, it was prepared by one large contributing
company which may be assumed to be representative. The age at death on standard business
was thus found to be 39.6 for the 1920-'26 Basic Table and 40.9 for the 1915-’26 Basic Table.
Deaths according to cause may be scheduled either as percentages of total deaths or'in the
form of death rates based on the exposed to risk. The latter method has the advantage that the

rate for each cause is unaffected by that for the remaining causes; it is also useful for calculations’

in connection with the accidental death benefit. However, for purposes of comparison with other
statistics, the percentage method is useful in many cases, as not only are corresponding figures
presented in the Medico-Actuarial Mortality Investigation, but in other investigations where the
deaths only, and not the exposed to risk, were available. Accordingly, in the comparisons made
in the text of this report, the deaths are usually given as a percentage of total deaths for the occu-
pation in question compared with a similar percentage for all standard occupations, but for
occupational accidents they are in terms of the death rate, based on the exposed to risk. If the
age distribution in the occupation were standard, the ratio of death rates would be equal to the
proportionate mortality ratio multiplied by the ratio of actual to expected deaths in the given
occupation. Thusin a standard class the two methods would give practically identical results;
and in a class with twice the normal mortality, the proportionate mortality ratio for any cause of
death would be about half the corresponding ratio of death rates.

In connection with the causes of death it has been suggested that silicosis may now be re-
corded more frequently than heretofore, and that in certain occupations such as mines, quarries
and metal industries it might be of importance. An investigation was accordingly made of
several hundred death claims in two companies for such classes, but not a single case of silicosis
was found in which the primary cause was not shown and used in this report, as pulmonary tuber-
culosis. The statistics of the United States Census Bureau show that deaths reported as
“silicosis’’ are considerably less than one-tenth as many as those recorded under pulmonary
tuberculosis. It is believed, therefore, that even in the special occupations mentioned there is
no serious error in this regard.

In passing it may be noted that a comparison of the death rates for 1000 exposed in the
1915-'26 Basic T'able compared with those in the M. A. M. I. shows that the deaths from influenza
are much higher in the present investigation and that those from cancer, accident and appendi-
citis have apparently also increased. The death rates from other causes indicate improvement,
more particularly in the case of typhoid, cirrhosis of the liver and diabetes.
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The follov;/ing tables show the distribution of deaths by cause in each of the basic tables used

in this investigation:
TABLE 4

DEATHS BY CAUSE AS PERCENTAGE OF TOTAL DEATHS
Basic Table 1915-'26

: Ages at Entry
M. A, Code Cause 15-39 40 and over All Ages
82-91 Accident due to occupation............ 1.89, 1.19, 1.5%
82-91  Accident not due to occupation nor war. 13.3 6.9 10.6
82-91 Warfare........cooiiiiniiiiiiiiieann 2.6 3 1.5
01 Typhoid.............coout e 1.8 .6 1.3
05 Tnfluenza. . . covveeneeeeerinevenennnns 100 3.5 7.3
17 Tuberculosis of lungs. . ............... 12.9 3.9 9.2
18 Other tuberculosis. ................... _ 1.6 .5 1.2
21  Cancer and other malignant tumors. . ... 44 12.8 7.9
24 Diabetes. .......ovvvvevninrnan. e 9 1.1 .9
33 Cerebral hemorrhage and apoplexy...... 14 7.3 3.8
43 - Organic disease of heart............... 3.9 11.6° 7.1
51 PRewmonia. . ..vovverevenanns P 9.3 6.9 8.3
60 Appendicitis and typhlitis............. 4.7 2.7 3.9
63 Cirthosisof liver. . ................... 3 1.0 .6
68 Nephritis and Bright’s disease.......... 2.9 6.5 4.4
81 Suicide.....ivvii e 3.7 3.6 3.7
All other causes. .....oovviveonnennns 24.5 29.7 26.8
Total,...vennn cesoeaans 100.0% 100.0% 100.09,
Basic Table 1920-26

Ages at Entry

M. A, Code Cause 15-39 40 and over All Ages
82-91 Accident due to occupation............ 2.7% 1.5% 2.29%,
82-91 Accident not due to occupation nor war. . 17.7 8.7 13.5
82-91 Warfare. .o oovieneeiiie i .0 .0 .0

01 Typhoid......cc...... B 2.0 i 1.4
05 Influenza. . .... 2.9 2.8 2.8
17 Tuberculosis of lungs ................. ' 13.0 34 8.5
18 Other tuberculosis. ................... 2.0 6 1.3
21 Cancer and other malignant tumors.. ... 4.8 12.6 8.5
24 Diabetes. .o ovrrreraie et i 7 7
33 Cerebral hemorrhage and apoplexy.. ... 1.1 5.8 3.3
43 Organic disease of heart............... 4.1 10.4 7.0
51 POEUMONMIA, « (veveeeeenniverrnnaneoes 7.2 6.9 7.1
60 Appendicitis and typhlitis............. 6.9 3.4 T 5.3
63 Cirthosisof liver. . ................. 3 1.0 .6
68 Nephritis and Bright's disease.......... 2.8 5.0 3.8
81 Suicide. .. v v it 4.4 4.0 4.2

All other causes. ....ocovevneasenecnns 274 32.5 29.8

Total......covvvvnennnnn 100.0% 100.0% 100.09,




M. A. Code

82-91.
82-91
82-91
-01
05
17
18
21
24
33
43
51
60
63
68
81 .

M. A. Code

82-91

82-91

82-91
01
05
17
18
21
24
33
43
51
60
63
68
81

*T'he death rates for all causes agree in the respective age-groups with those in-the basic tables, but for allages combined it was necessary to

TABLE 5

DEATHS BY CAUSE PER 1000 EXPOSED
Basic Table 1915-°26

Cause

Accident due to occupation............
Accident not due to occupation nor war. .

Warfare. . .......oiiiiiinnn.. e :

Typhoid. ... oo
Influenza................oiiviinn.
Tuberculosis of lungs. .. ..............
Other tuberculosis............ N
Cancer and other malignant tumors .....
Diabetes. . ......c..ciiiiiiiiiiiiin.
Cerebral hemorrhage and apoplexy. . ...
Organic disease of heart...... [P
Preumonia. «.ovueeeennneenns e
Appendicitis and typhlitis...... P
Cirrhosis of liver........ e
Nephritis and Bright’s disease..........
Suicide.......covviiiiiiiiiei
All other causes.............. e

Ages at Entry

Bas1c Table 1920 26

Cause

Accident due to occupation............
Accident not due to occupation nor war. .
Warfare........ocoviiiiini i,

Cancer and other mahgnant tumors. . . ..
Diabetes. .. ovvuriinene i i
Cerebral hemorrhage and apoplexy .....
Organic disease of heart...............
Pneumonia. ..ol il
Appendicitis and typhlitis. . .. ........ -
Cirrhosis of liver. . ................. ..
Nephritis and Bright’s disease..........
Suicide.......cooiviii i S
All othercauses............. SR .

adjust them because the basic tables were derived by amounts insured.
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15-39 40 and over All Ages*
057 .090 .065
420 .567 455
.082 .025 065
087 .049 .055
316 .288 313
407 2321 .395
050. .. ... .041 .050
.139 1.052 .339
.028. -.090 .038
044 .600 .163
123 954 .305
293 .567 .356
..148 222 167
009 .082 025
.091 .534 .189
d17 . .296 159
74 2.444 1.149
3.155 8.222 4.288
Ages at Entry
15-39 40 and over - All Ages*
067 .105 078
439 .608 479
.050 .049 .050
072 .196 099 -
.322 .238 .302
~.050 .042 .046
119 .881 .302
017 .049 .025
027 406 117
102 727 - .248
179 482 252
171 -.238 .188
.007 .070 022
" .069 .350 135
109 - 280 .149
.680 2.271 1.051
2.480 6.992 3.543




DOUBLE ACCIDENTAL DEATH BENEFITS

. In view of the general adoption of the double accidental death benefits in life insurance
policies it was deemed advisable to give consideration to this provision in relation to occupation.
The clause usually covers only those deaths which occur within 60 or 90 days after the accident,
and sometimes definitely excludes poisoning, murder; inhaling of gas, engaging in warfare, and
traveling in an aeroplane. A tabulation made by one company shows that out of 2300
deaths from accident 99.2%, occurred within two months after the accident and 99.7%, within -
three months. The other restrictions mentioned- differ according to the pohcy form, but rep-
resent in the aggregate a comparatively small part of the cost.

This section of the investigation was confined in the first place to those classes (176 in number)
in which there were at least 25 deaths from all causes. As some of these grouips were small, it was
desirable to further eliminate a number of them. The plan followed was that no class’ would
appear where the deaths from all accidents were less than 20, unless the death rate from accidents
was significanitly high. The death rate from all accidents, otherthan war, in each class was divided
by the corresponding death rate in the appropriate basic table. The resulting rate with its
probable devxatxon' was then compared with the average rating of the three largest companies.
For convenience in forming this average, refusal to grant the benefit was treated as though it
called for a premium four times the normal. .

In making these calculations consideration was given to the results in the respectwe age-
groups. This was desirable on account of the young average age of those who died from
accident in nearly all the occupational classes as compared with that in the basic tables. In
practically every case the relative death rate was greater when derived from the respective age-
groups than when derived from the data for allages. This fact is explained by the larger pro-
. portion of accidental deaths at the- young ages in the occupational classes than in the corre-
sponding basic tables. The ratio used is the arithmetic mean-of the ratios at the respective
age-groups, weighted by-the number-exposed.

Attention may be drawn to the death rate from acc1dent other than war, in the two basxc
tables. For the issues of 1920-'26 it was .56 per 1000 and for issues of 1915-"26 it was .52 per 1000.
These rates are practically identical with the annual death rate under the double accident
feature in two large companies, as published in 1925 (T. A. S. A. XXVI, pages 42-43).

The table which follows shows the figures for all ages combined except that in column
(4) the revised figures based on the data in the respective age-groups have been substituted.

. TABLE 6
o 1) 2) 3 €] (5)
*
o 0?‘325555 Number li” DA et
Code No. , (gﬁg';f a’itilflg) Accidents Thousands a%o%er frgx’ngifgrlmgs) ‘ii’;‘i.".f‘g';"
a{A00) Fammers............c.... - 581 690.3 B844+.02  1.464.03 1
A03, A06
{ A10, A13 } Farmlaborers............ 147 159.7 924+.05 1.744+.08 2
a(A20-A23) Fishermen............... 19 72 264+.40 4.904+.65 3

{A29-A33 } Forestry (not owners nor , .
A35, A37 engineers and firemen)... . 44 21.3 2.07+.21 3.81%.34 No
(A40-A42) Officials and mining engi-

neers in mines, and ore

dressing and concentrat-

ing mills............... 66 . 334 198%.16 3.701.28 2
(A44) Foremen in mines, etc.—
underground............ 42 . 182 231+.24 4.28+.42 No

*In (a) classes (i. e., those in which issues of the years 1920-1926 were studied) the basic rate was .557 and in other classes .520. The
ratios shown in column (4) have been adjusted to allow for the results in the respective age-groups as explained above.
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TABLE 6 (continued)

Occupation

Code No. (Short Title)

(A47) Mine machinists and
mechanics — not under-
ground.......... .. ...

(A438) Mine machinists and
mechanics—underground

(A49) Safety engineers and Gov-
ernment mine inspectors.

(AS50) Mine stationary engineers
and hoistmen, etc.—not

_ underground...........

(AS1) Mine stationary engineers
and hoistmen, etc.—
underground...........

AS52-A55, A6T, Surface operatives in mines
A74, A81, A8S, P
AO5 otherthancoal.........

(A60) Coal mine operatives—not
underground...........

(A61) , Skilled coal miners—under-
ground................

(A62) Bratticemen, etc., in coal
mines—underground .. ..

(A63) Unskilled operatives in coal
mines—underground. ...

(A64) Not specified operatives in
coal mines—underground

(A68-AT1) Copper mine operatives—
underground...........

{ B00-B08, | Ore dressing and coucen-

B13, Bl4 J trating mill operatives
(not handling mercury or
cyanides). ...... .. o0nn

(B20-B29) Quarry operatives (not
handling explosives).....

(B31, B36) Oil and gas field foremen
and miscellaneous opera-
VeSS, v e

(B32, B33) Oil and gas field rig builders

and handlers of explosives

B40, B42, B44, ) Semi-skilled operatives in
B4s, B73, B75, certain chemical trades
B79, B88, B90, (acid, fertilizer, glue,

B96, B98 ' . white lead, ete.). .. .....
(006, 152, 521)  Cranemen, derrickmen, and
hoistmen..............

0

Number

of Deaths

from all
Accidents

11
22

17

11

11
10

40
70
32
139
518

19

11

11

76

17

12

24

v
Number
Exposed in
Thousands

8.8
11.3

6.1

6.9
8.8

5.8
22.2
12.2
10.9
52.2

150.0

6.7

4.0

6.8

. 514

2.8

9.3

26.6

(1)-+(2)
Death

1.254.25
1.95+.28

2.79+.45
1.594.32

1.25+.25
1.72%.36

1.80 i.i9
5.744 .46
2.94+.35
2.66 £.15
3.45 ‘:t .iO

2.844.43
2.75+.55
1.624.32
148+.11

6.07 £.98

1.294.25

90+.12

(4)

Adjusted*
(Col. 3 Divided
by Death Rate

from Basic Tables)

2.46 %+
3.84 4

5.35+
3.04 4+

246+
3.28+

414 &
11,12+
5.81%
523+
6.63 &

5.57+

2874

44
.49

79

.56

44
.63

33
81
.61
26
.18

5

.96

.56

19

11.44£1.72

2.43 &

1.74 £

44

21

(5)
Present
Average
Company
Ratings

3

2}4

*In (a) classes the basic rate was .557 and in other classes .520. The ratios shown in column (4) have been adjusted to allow for the re-

sults in the respective age-groups as explained on page 19.
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TABLE 6 (continued)

1) @ (3) @) (5
. . C Number  Number  BE@ (AU, Ao
Cate o B Tomal Hiads NPT odbmi T Kb
(052) Tailors. .. .vvevenneeennen 27 101.7 .27+.03 504.05 1
(0s3) = Semi-skilled operatives in
clothing manufacture ‘
(not hats)............. 23 97.8 .24 +.03 46+.05 1
(055) _ Bakers....oovvvvvneene.. 30 44.3 68+.08 1,30+.14 1
(090, 092) ~ Carriageriders, doggers,
block-setters and other
semi-skilled operatives
in saw and planing mills.. 26 200 1.30%.17 2.544.30 3
(155) : Mechanics in steel mills. ... 16 81 198+.33 3.964.58 2
(156) ' Rollers and roll hands in
iron and steel mills. ..... 22 26.2 844+.12  1.62+£.21 2
160, 168, 175,} Semi-skilled operatives in
179,-187 iron and steel works. .... 23 . 302 J6+.11 144419 2
ig;’ i?g’ igz' Laborers in iron and steel
188, ! ! WOorkS. o viv it 26 14.5 1.79+.23 3.341.40 -No
i?i’ i?g’ i;g’ Fu'rnx?x:emen,_ puddlers, etc.,
189’ ! ! in iron gnd steel works... 25 20.3 1.23+.16 2.38+.28 3
(186) . Molders, founders and
casters of iron and steel. . 25 34.4 73+.10 1.38+.18 2
(195) Semi-skilled operatives in
car and railroad shops. .. 22 30.8 714,10 1.374.18 3
(250, 251) Workers in petroleum re-
v fineries. .........cev0enn 24 16,7 144+.20 2.79+£.35 234
(256-258, 261)  Compositors, electrotypers,
, linotypers, pressmen.... 20 68.3 .29 4 .04 S85+.07 1
a(364-367) Electricians not elsewhere
classified......... e 48 41.5 1.16+.11  2.254.18 24
a(380) Electricians in electric light
and power plants....... 16 108 1.484+.25 2.87+.39 3
a(381, 382) Linemen and cable splicers
in electric light and power
plants............c.v.. 59 10.0  5.90+.51 11.541.82 No
a(383-388) _ Certain other operatives in
electric light and power
plants................. 22 14.3 1.54+.22 2.96%.36 3
421,4214, } Non-alcoholic beverages— .
{42 1B proprietors, foremen and
semi-skilled operatives... 13 7.5 1.73+.32  3.29+.56 1
a(450) Inspecting and supervising

builders and building con-
tractors in general con-
struction. .. ........... 34 27.3 1.25+.14 2221+.23 1

*In (a) classes the basic rate was 557 and in other classes .520. The ratios shown in column (4) have been adjusted to allow for the re-
sults in the respective age-groups as explained on page 19.
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TABLE 6 (continued)

' ifgl)bédh N‘E:‘)be’ (113§ i)élzx) (C%d'.if‘il))tie e :ége) o
. of Deaths o o i ol vide ra;
Cotere, Seies ol HRImE mipe Rekb, Gempd
a(452) Others and not specified ' o
builders and building con-
tractors in general con- o

' struction. . ............ 22 258 .85+.12 1.36%.19 1
a(457) . Brick and stone masons. ... 21 -~ 230 -91+%.13 1.71+£.21 2
2(459) Carpenters. ... ........vns 105 123.3 . .85+.06 1.55+.10 2
a(473) Painters and varnishers - SR '

(BOUSE). .v v vevvaennnnn 38 61.0 - - .624+.07 1.14+.11 2
a(482) ' Miscellaneous laborers. .. . . 32 . 189 1.69+.20 2.95+.32 No
a(490-491, 494) Skilled and semi-skilled in ’ » '
" railroad and bridge, etc,, : R : :
construction. . ......... 12 . 49 245+.47 4.48+.76 No
a(504) Other structural iron ' o . o
" _.workers, not elsewhere S e :
classified.............. 23 . 55 4.18+.58 -7.53+.94 No
a(506, 551, 556) Pole climbers .in telephone ' o :
and telegraph construc- : .
tion and operation. . . ... 19 . 88 216+.33 4:21%.53 3
(529) \» Machinists not elsewhere S ' ' :
7 classified. ... .... e 179 2365  .76+.04 1.46+.07 14
(530) Mechanics not elsewhere S o

- 0 classified. ...t 24 . 324 74+.10 1.43+.18 134
(552, 557) Telephone and telegraph ' : o -

: © " foremen and linemen not -

climbing poleés or not Co

. specified............... 31 14,6 --2.124+.25 4171+ .44 No
a(571) Car repairers in round- . s ‘ ?

! " ° . house, trackand yard.... 13 10.7 1.21+.23 224%.37 No
a(593) Section and track laborers.. 19 15.6 1.224+.19 2.19%.31 " No-
a(602) Freight (and not specified) Coee e '

train brakemen......... 51 13.6  3.75+.35 7.15+.57 No
a(605) - Freight (and not specified) - ' =

train conductors. .. .. ... 26 11.5 2.26+.30 3.62+.48° No -
a(612-614) TLocomotive engineers. . ... 36 19.8 1.82+.20 3.02+.32 No
a(617-619) Locomotive firemen. . ..... 32 - - 178 - 1.804.21 3.48+.34 No
a(624-626) Vardforemenandinspectors 20 17.0 © 1.18+.18 2.09+.29 No-
a(628, 629) Switchmen and flagmen.... 37 = 16.8° 220+.24 3.944.39 No
a(630) Vard cletks. ......ooiv... 10 - 5.9 1.694.36 3.26+.58 3
a(642) Conductors and guards on ' o IR

street and interurban rail- ' v

- roads..........: IR 17 . 174 .98+.16 - '1.84%.26 2
(663) Garage proprietors not : '

. driving or not specified... 20 28.2 -.71%.11 1.35%.19 2
(669) Auto and garage mechanics 123 132.4 °~ 93+.06 1.84%.11 1%

*In (a) classes the basic rate was 557 and in other classes .520. The ratios showa in column (4) have been adjusted to allow for the re--
sults in the respective age-groups as explained on page19. ' '
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Code No.

(675)
(677)

a(691-701)

a(731-733)

(746)
(756, 759, 763)

(757, 760, 764)

(788)

(791)

(792, 797)
(801)
a(814, 815)
a(827, 828)
(831)

(536)

(841, 843, 844)

(935)
(955, 956)
(965)

TABLE 6 (continued)

Qccupation
(Short Title)

(1)
Number
of deaths
from all
Accidents

Truck chauffeurs (not de-

liverymen)........ ...+
Draymen,teamsters and ex-
pressmefl. .......... ...
Officers on ocean,
Lakes, and river and har-

- bor craft..... e e
Longshoremen and freight
handlers...............
Auto demonstrators.......
Auto deliverymen for
bakeries, etc...........
Horse (and npot specified)
~ deliverymen for bakeries,

Drug and medicine dealers,
including druggists, etc. .
Ice dealers..........veonn.
Rag and junk dealers. .. ...
Undertakers. ............ :
Army-officers..........

Firemen (fire departments) -

Guards, watchmen and
doorkeepers (not of penal

" institutions).. ... S

. Constables, marshals and

sheriffs who arrest.... ...
Policemen(including motor-
cycle and state enlisted)..
Working window cleaners. .

199233 A0

]anitofs and sextons...... 4
Cooks (hotel and domestic)
" Waiters ini hotels, restaur-

ants and clubs ‘‘no liquor
oserved”. ...l

39

59

Great

30

14
26

34

29

34.
14 .
21
21
13
36

19

28

69
14

60
37
25

27

2
Number
Exposed in
" Thousands

50.9

66.5

16.1

6.6
34.9

.28.6

36.4

' 89.5
8.8
24.0
34.0
12.4
25.6

14.8

10.9

49.8
7.0

95.7
33.1
32.8

37.6

1.86 +.23

2,12+ 38

744,10

1.19%.14

.80£.10

.384.04
1.59£.28
.88+.13
.62+.09
1.05+.19
1.41+.16

1.284.20

2.57 +.32

1.394+.11
2.00+.36

631.05

1.124+.12
764.10

.72 £.09

4) (5)
Adjusted® Present
(Col. 3 Divided Average
by Death Rate  Company

from Basic Tables) Ratings

4.02+.61

1.50+.14 2

1.69+.14 2

3.374.37 3

1.444.18 2

2.34+.25 2

-

1.53£.18 2

75407 1
3.114+.49 2
1.614+.23 3
1.16+.16 1%
207+.31 3
2.574+.26 3

2.33+.35 3
4.79 .56 3

2.68+%.19 3

3.934.63 No
1.19+.09 1
2.01+.21

1.454.18 1
1.40£.16 1

A word of caution may be expressed in regard to the classes in which several occupations have

been combined in order to obtain an ade
with regard to the accident hazard, and in such circumstances the compa

*In (a) classes the basic iate was .557 and in other classes .520.
sults in the respective age-groups as explained on page 19.

quate volume of data. They are not always homogeneous
nies may wish to express

The ratios shown in column (4) have been adjusted to allow for the re-
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their classification as a variation over a range rather than a single value for all the occupations
thus combined.

In view of the increasing proportion of fatal accidents caused by automobiles, it is interesting
to observe that this table shows high rates among certain groups of managers and supervisors, but
relatively lower cost among a number of groups of artisans, mechanics and laborers, among whom
there are proportionately fewer owners and drivers of pleasure cars.

Of the classes which indicate lower ratings than the companies’ general practice, several are
connected with steam railroads. This may be explained by the increasing use of safety devices
and the greater care taken for the physical welfare of railroad employees.

A report on disability benefits along the same lines as the foregoing was considered, but"
abandoned on account of the difficulties encountered.

COMPARISONS WITH OTHER MATERIAL

It is always useful to be able to make a comparison of the results of any statistical work with
what might have been expected. In the present instance one way of making such a comparison
is to test the results with the present treatment of the companies in each .of the principal
occupational classes. In order to make this comparison: there have been prepared the ratings
of the three largest companies, which contributed two-thirds of the data in this investigation,
These ratings were expressed in relation to the normal mortality and then the average was taken.
Reference is frequently made to this average in the description of the results in the various classes.

Reference to the Medico-Actuarial Mortality Investigation of 1913 is made in the text
wherever there was material for comparison. There have been three reports in America based
upon the deaths alone without the exposed:—(a) the United States Census Bureau’s mortality
data for 1909 (the latest year now available); (b) the data of the Prudential Life Insurance Com-
pany for 1907-'10, published by Dr. F. L. Hoffman in 1912; (c) similar material of the Metro-
politan Life Insurance Company, published in 1917 by Dr. L. 1. Dublin. These are referred to
briefly in the text as the Censiis, the Prudential and the Metropolitan. For Great Britain the
Registrar General's supplement to the 75th annual report is available, giving data for the years
1910-'12 for ages at death 25-65, and also his report (which is referred to as England and Wales)
published in 1927, giving standardized death rates for 1921-23 in relation to those for all
occupations. /

Before coming to the description of the results in each class it may be helpful to present a
brief table of those groups in which the mortality ratios of the present investigation differ markedly
from what might have been expected. The following table has been prepared with this object,
omitting groups with scanty data. It will be observed that the extraction of minerals has a large
proportion of classes with high mortality and that there are five classes of laborers with mortality
ratios ranging from 1809, to 270%. In connection with the latter it is worth noting that the
Registrar General’s data for 1910-'12 showed a relative mortality of 2839, + 1 for general laborers,
which was much higher than for laborers definitely assigned to specified industries, The other
section of material which stands out with an unexpectedly high death rate is that connected with
the police. :
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TABLE 7
PRINCIPAL CLASSES IN WHICH THERE IS A CONSIDERABLE DIFFERENCE
BETWEEN THE AVERAGE OF COMPANY RATINGS AND THE
MORTALITY EXPERIENCED
_ Mortality Company
Class No. ’ Occupation Experienced Ratings
(A40-A42) Officials and mining engineers in mines, and ore
~ dressing and concentrating mills............ . 167%+ 5* 1259,
(A43) Foremen in mines, etc.—not underground. . ... 2309, +15 . 1209,
(A60) v  Coal-mine operatives—not underground...... 1919+ 8 135%
(A6l) ' Skilled coal—miners—undergrbund ............ 3139,+10 1959,
(A64) Not specified operatives in coal mines—under-
GIOUNA. « o v vvvear e 258%+ 3 1959,
(A68-A71) " Copper mine operatives—underground. .......
(A75-A78) Gold and silver mine operatives—underground.
A82-A85 Iron mine operatives—underground..........
((A8'9_-A92; Lead and zirrl)c mine opérativegs—-—underground. . 346%+ 9 190%
(A96-A98) Specified operatives—underground in other and
not specified mines. ... ... ool
(B00-B08) Ore dressing and concentrating mill operatives
(B13, B14) (not handling mercury or cyanides)......... 3149, 18* 150%,
(B32, B33) 0il and gas field rig builders and handlers of ex-
PIOSIVES. <« ovvvvrre i 3069, 121 1559,
B40, B42, B45, ] '
| B73, B75, B79, Semi-skilled in certain chemical trades (acid, fer-
B88, B90, BI6, tilizer, glue, white lead, etc.)............... 1009, + 10 165%
B98
(006, 152, 521) ranemen, derrickmen and hoistmen.......... 177%+ 7* 1359,
(106) Chippers of metal (not ship)................. 269%,+18 1409,
(155) Mechanics in steel mills. .. ovit e 1849,+ 13 100%
161, 165, 169, .
173, 176, 180, Laborers in iron and steel works.............. 227%+ 9 140%,
188 )
(184) Laboters in iron and steel foundries........... 2719, +20 1409,
a (381, 382) Linemen and cable splicers in electric light and
POWET PIAIES. . ot vneetaaee e 297% +13 1659,
(400, 403) Semi-skilled fur workers. .........voiviennntn 929+ 6 145%
(421, 4214, 421B) Non-alcoholic beverages—proprietors, foremen, "
and semi-skilled operatives. ............... 1819, +11 1009,
a(482) Miscellaneous laborers. . . ..covrivneenenenns 2299+ 9 1459,
*See revised material on page 11.
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TABLE 7 (continued)

Mortality Company
Class No. Occupation Experienced Ratings

a(572) Civil engineers—outside work................ 91% + 10 1409,
a(593) Section and track laborers................... 1869%,4-10 1409,
a(604) Passenger train conductors. . ................ 1829% + 16 1009,
a(642) Conductors and guards on street and interurban

railroads. ... ..o 140%, 4 9 105%
a(691-701) Officers on oeean, Great lakes, and river and -

harborcraft............ o iiiiieiiiunn, 1669, + 9* 1159,
a(731-733) Longshoremen and freight handlers........... 1999, %15 1509,
(801) Undertakers. . ..o.vrininiininereenenanennss 1409%+ 5 1009,
(836) Constables, marshals, and sheriffs who arrest.. 188%+% 9 1359,
(841, 843, 844)  Policemen (including motorcycle and State en- :

iisted)...... ettt i, 1609, + 4 - 1359,
(921) Billiard and pool-room keepers............... 91% 410 1409,
(967) Bartenders and saloon-keepers........ R 258%+ 8 1559,

From the explanatory remarks which appear under each of the occupational classes which
follow, it will be observed that the presence of several causes of death significantly high does not
necessarily mean a heavy mortality for the occupation. In the large groups only, such as farmers,
are there enough data at hand to enable one to state definitely of any given cause that it is either
severe or light in its influence. When a group is both large and of heavy mortality, as with “not
specified operatives in coal mines underground the number of causes of death requiring comment
is naturally largest.

A table was prepared showing under each cause of death the occupations in which the cause
was found significantly high in this 1nvest1gatxon The essentials of this tabulatlon are now given:

Out of about 180 classes which appear in the detaﬂed tables there were only about 100 which
had any causes of death requiring comment. Of these, two-thirds showed occupational accidents
as an outstanding factor, and they were distributed among all general divisions of occupation
except trade and domestic or personal service. Non-occupational accidents were found excessive
in 20 classes, which are well distributed, from farmers at one end of the list to saloon-keepers at the
other. :

Tuberculosis of the lungs stands high in 25 classes, and these are chiefly among the groups of
unsk111ed labor and the lower soc1a1 strata. This tendency has been emphaqwed by other in-
""""" Tuber-
culosis is three times as heavy at each age group among unskilled laborers as it is among the upper
and middle classes of society. This consideration may explain the preseice of high tuberculosis
rates among farm laborers, general laborers, hucksters, and freight élevator tenders. Dust is an
important factor in connection with tuberculosis. Examples of dust hazard are found among
miners of copper, gold or silver, stone cutters, workers in saw mills, chippers of metal and other

skilled metal workers, molders in brass and bronze, carders and combers of cotton, and uphol-
sterers. It has been suggested that alcoholism may have an influence on the tuberculosis rate,
and this report shows a high mortality from tuberculosis among hotel-keepers, waiters and cooks
in hotels, restaurants and clubs, indicating that the suggestion has some foundation. The mor-
tality from this cause was low among farmers and druggists. '

Pneumonia appears of importance in 17 classes, the principal factor in which is exposure to

*See revised material on page 11.
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abnormal temperatures. Thus, there are included seven underground mining classes, as well as
rollers, rolthands and laborers in steel mills. Inclement weather conditions may lead to high
death rates from this cause among chauffeurs, and alcoholism among actors and saloon-keepers.
Social class seems to have little importance in regard to pneumonia. ‘

Although influenza appears in 11 classes as a significant cause, it is probably not important’
from an occupational point of view. Three of the classes were in mining, two were among police,
two were among hotel or.saloon-keepers. One class (farmers) did not cover the period of the in-
fluenza epidemic (1918-'19). :

Bright’s disease or chronic nephritis was significant in ten classes, and cerebral hemorrhage
or apoplexy in five classes. It may be mentioned that four of the latter are in the same occupa-
tions as the former, namely, the group of underground coal miners, buyers and shippers of live-
stock, guards, watchmen and doorkeepers, hotel-keepers. Bright’s disease was also important
among section foremen, locomotive engineers, motormen, proprietors driving their own express
wagons and policemen. Heart disease—which some investigators have found to be correlated
with both Bright's disease and cerebral hemorrhage—appears as a significant cause in eight
occupations of this investigation, and five of these have already been mentioned in reference to
these two other causes of death. The remaining three employments were tailors, undertakers
and janitors.

Cancer as a cause of death has given rise to much speculation in recent years. Efforts have
been made to show that it is most prevalent among those exposed to (a) coal-tar preparations,
especially soft coal, (b) products of decomposition of living matter, (c) chemical fumes, (d)
metallic dusts and fumes, (e) certain food and drink conditions, (f) alcoholism. The ten employ-
ments showing a high death rate from cancer in the present research are railroad section foremen,
janitors, junk and rag dealers, blacksmiths, workers in non-alcoholic beverages, hotel-keepers,
freight elevator tenders, tailors and semi-skilled clothing workers and guards, watchmen and
doorkeepers. Those in the last mentioned have had in many cases some other principal occupa-
tion before becoming guards, watchmen and doorkeepers as a method of partial retirement from
active service. ’

Appendicitis was prominent in the following classes—farmers, mine officials, mine foremen
underground, druggists and policemen. In the case of farmers and those attached to mines, the
difficulty of obtaining adequate medical and surgical attention for this acute disease has been
suggested as a reason for the high death rate from appendicitis.

Suicide appeared to be higher than the normal among mine officials, underground coal opera-
tives, tailors and hotel-keepers. In the Registrar General’s data of 1910-'12 hotel-keepers showed
the highest suicide rate of any occupation, and tailors have frequently been referred to as an
example of a sedentary occupation with higher rate of suicide than those working in the open air.
Low suicide rates were found among machinists and auto mechanics. v

Typhoid was significantly high in three groups—farmers, farm laborers and furnacemen,
puddlers, etc., in iron and steel works. In several other classes this cause was above normal, and
usually where water supply and sanitation were probably defective. There has been a noteworthy
falling off in the death rate from this cause during the last fifteen years.

Cirrhosis of the liver was significantly high among bartenders and saloon-keepers, and also
among the large group of underground coal miners. It showed a low rate among farmers. This
cause is well known to be closely related to alcoholism.

Diabetes was significantly high as a cause of death in only one occupation—undertakers. The
Registrar General, in dealing with this disease in the data of 1921-'23, found an unusually high
mortality among glass-blowers and others in glass factories, and considered this fact of prime
importance. In view of this, we may mention that diabetes in the present study was twice the
normal (one death) in one group, and five times normal (two deaths) in the other group of glass-
workers.
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In surveying the results of this investigation, an element becomes apparent which is difficult
to analyse, namely, the effect of the social status and physical and mental condition in attracting
men into a particular line of work. A discussion of this matter would lead rather far afield from
the immediate purpose of this investigation. It has been discussed extensively in the Registrar
General's Decennial Supplement, England and Wales, 1921, Part II, published in London, 1927.
Those interested in this subject are also referred to the valuable summary of that report which
was given by Mr. Rollo H. Britten in Public Health Reports for June 22, 1928.
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(1149, +21). Those working on other or not specified stones experienced the average for the
group. ‘

No distinction was feasible between those who use pneumatic tools and the others. The
tendency in recent years has been strongly toward the increasing use of the pneumatic cutter
with fans to keep the partxcles from the workers. Tuberculosis of the lungs was a significant
cause of death at all ages, being three times the normal at ages under 40, eleven times the norma.l
at age 40 and over, and 414 times the normal for all ages. This disease caused 409, of the total
number of deaths. Previous investigators found that tuberculosis of the lungs caused from two
times to three times the normal proportion of deaths, the ratio increasing with age. The average
age at death, 48, was one of the highest in the investigation, and yet the death rate from the
degenerative diseases was generally below normal. It is significant that among granite and
sandstone cutters ttiberculosis caused 55%, of the deaths, while among marble and limestone
cutters the proportion was 25%

(034-038) Semi-skilled and unskilled workers. in marble and stone yards

Exposed i Actual - . _Expected Ratio of Actual
to Risk . Deaths o Deaths to Expected Deaths
7,566 ’ -39 32.45 1209, 4+ 12

The company ratings averaged 135%,. Four-fifths of this class were semi-skilled operatives;
One-fourth of the deaths were from accident. : ‘

(039-041) Pottery Workgrs exposed to lead and heat, and other semi-skilled operatives

* Exposed’ : S Actual ° ) Expected Ratio of Actual
to Risk Deaths © " Deaths to Expected Deaths
7,926 . 27 -~ 28.19 969, +13

T'he company ratings varied from standard to 250%. The M. A. M. I. had found 121% 10
among pottery workers. The present small group, therefore, appears better than was to have
been expected. Previous investigators found tuberculosis of the lungs caused a high mortality,
although in this small class it appeared to be normal. It is probable that only the best were
taken in this class. -

\
(044-045) Semi-skilled operatives in felt hat factories
Exposed v Actual " Expected Ratio of Actual
to Risk Deaths Deaths . to Expected Deaths
5,671 . 23 20.13 1149, 415

The employees were nearly equally divided between “back shop” and ‘‘front shop” workers,
and the mortality showed a natural tendency to be higher among the former (1399, 4-22) than
the latter (939,1+20). It may be stated that those ‘“‘back shop’’ include carroters, alcohol re-
claimers, cleaners, colormen, fur cutters and stiffeners, while the “‘front shop” workers. include
banders, britmmers, finishers, fitters, labelers, pressers, trimmers and wrappers. The company
ratings averaged, respectively, 1709, and 1409, but varied considerably. In the M. A. M. L.
the mortality among journieymen hatters was 1349, 1.8. ‘The mortality at the young ages was
very light. In previous investigations the mortality from tuberculosis of the lungs was found to
be above normal, as a result either of the low social class of the operatives or of their exposure to
dust. In the present data there were four deaths from tuberculosis of the lungs.
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(051) Pressers and ironers

(052) Tailors ,
(053) Semi-skilled operatives in clothing manufacture (not hats)

Exposed Actual Expected Ratio of Actual

to Risk Deaths Deaths to Expected Deaths
051)............ .. 10,678 S0 44 .85 1119%+10
(157 P, 101,655 466 = 423.26 110%+ 3
[(055) N 97,761 359 349.86 103%+ 4

The.company ratings were standard for the first two groups and averaged 110%, for the serni-
skilled workers. They are well substantiated by these large classes. Inthe M. A. M. I. journey-
men tailors had a mortality ratio of 99% +5. ‘There were no deaths from vocational accidents in
these classes. At ages 40 and over cancer was 134 times the normal among tailors and 134 times
among the semi-skilled. The tailor’s mortality due to organic disease of the heart and to suicide
was in each case 1% times the normal. The proportion of all deaths which were due to accident
and Bright's disease was in each case one-half of the normal among tailors and semi-skilled opera-
tives. Previous investigations into the mortality of tailors and semi-skilled operatives in clothing
manufacture indicated a proportion of deaths from tuberculosis of the lungs above the normal,
but no marked tendency in that direction was found in the present study. In the United States
Census (1909) the mortality from suicide among tailors was relatlvely the same as that noted

above.

(055) Bakers

Exposed Actual Expected Ratio of Actual
to Risk - Deaths Deaths to Expected Deaths
44,299 175 159.83 : 1099, 5

The company ratings were 105%. In the M. A. M. I. the mortality ratio was 98% +3. The
average age was low in the present material. There has been a general impression that the
mortality was worse among city bakers than among others. To test this, a division of a large
portion of the data was made; those residing in cities of at least 25,000 inhabitants were found to
have a mortality about 109, lower than those in the towns and rural districts. City bakeries are
now better regulated and more sanitary than formerly.

Among semi-skilled operatives in fish-curing and packing (062) there was very little ex-
posure and only five deaths were recorded.

(064, 065) Millers and semi-skilled operatives in flour and grain mills

Exposed Actual © 7 Expected " Ratio of Actual
to Risk Deaths Deaths to Expected Deaths
11,894 57 ' 53.44 ' 107%:*:9

The company ratings averaged 115%. Inthe M. A. M. L. journeymen millers had a mortality
ratio of 1069, +6. Although a higher mortality than the normal from pulmonary diseases might
have been expected there was no marked tendency in that direction.

(069-071) Operatives in slaughter and packing houses

Exposed Actual Expected Ratio of Actual
-~ to Risk Deaths Deaths to Expected Deaths
17,005 ' 112 66.03 1709% %8

- The company ratings varied from standard to 190%. There does not appear to be any pre-
vious investigation on record showing the mortality among thes¢ employees. Both the workers
around live animals (eight deaths) and the other laborers (17 deaths) showed a mortality ratio of

[381]




about 2009, while the other semi-skilled operatives had a mortality ratio of 1609, +9. The
proportion of all deaths which were due to tuberculosis of the lungs was twice the normal in this
group. The mortality ratio at ages under 40 was 1449, + 9 against 2079, 49 at ages 40 and over.

(073, 074) Workers in sugar factories and refineries

Exposed Actual ’ Expected Ratio of Actual
to Risk Deaths Deaths to Expected Deaths
2,938 18 10.50 1719, 421

The company ratmgs averaged 140% There seems to have been no previous mortality study
of this class. The hazard is chiefly from excessive heat and humidity, but the group is too small
when subdivided by cause of death to show the effect of these working conditions.

(081, 089) .Savi'_yers o
Exposed Actual Expected Ratio of Actual

to Risk Deaths : Deaths to Expected Deaths
6,618 34 23.04 148%;*; 14

T'wo-thirds of these sawyers were employed in saw and planing mills and had a mortality of
1669, +18. The company ratings for this portion of the data averaged 1209, which agreed with
the M. A. M. I. experience of 1209, + 8 among those who worked full time during the year in saw-
mills. The other one-third showed a mortality ratio of 1179, 4+ 23; probably many of them are
farmers for part of the year, and they have less hazardous conditions at the plant. Their propor-
tion of deaths from accident was normal, while those in saw and planing mills had seven deaths

from accident, 309, of the total. In the entire group there were six deaths from tuberculosis,
twice the normal proportion.

Among operators of jointers, planers and other woodworking machines in furniture factories
(083) there were eight deaths, with a mortality ratio of 1209}, +26. The company ratings averaged

110%.

Among semi-skilled operatives in match factories (086) there was very little exposure and only
two deaths were recorded

(090, 092) Carriage riders, doggers, block-setters and other semi-skilled operatives in saw and planing mills

Exposed Actual | Expected Ratio of Actual
to Risk Deaths Deaths to Expected Deaths
20,012 112 78.17 1439,+8

The company ratings varied from standard to 1509, and this large experience seemnis to be the
first which has been published among these operatives. The death rate from occupational acci-
dents was .50 per 1000 exposed. The percentage of all deaths which were due to tuberculosis of
the lungs at ages under 40 was 134 times the normal. The average age at death, 35, was low.

(091, 109) Filers of metals (including saw filers)

Exposed Actual Expected Ratio of Actual
to Risk - Deaths Deaths to Expected Deaths
7,517 35 30.00 117%+12

The company ratings averaged 105%. The mortality was lower among those in sawmills
(919, 4:15), and this may be due to their working seasonally at this trade. Among those not in
saw and planing mills, the mortality was 1589, 420, but not much emphasis should be laid on
these results, as the classes are small.
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(093) Laborers in saw and planing mills

- ‘Exposed Actual Expected Ratio of Actual
to Risk Deaths Deaths to Expected Deaths
10,367 46 32.64 1419,+12

The company ratings were 145%,. There were 12 deaths from accident, 26% of all deaths.
Among workers in wood-preserving factories (094, 095) there was very little exposure and
only one death.

(100, 110) Annealers, temperers, forgemen and hammermen.

FExposed Actual Expected Ratio of Actual
to Risk Deaths Deaths to Expected Deaths
5,972 18 21.83 820,114

The company ratings averaged 1109, for annealers and temperers and 1409, for forgemen
and hammermen. '

(101) Blacksmiths not elsewhere classified .
Exposed Actual Expected Ratio of Actual

to Risk Deaths Deaths to Expected Deaths
27,609 168 131.04 128%,+6

The company ratings averaged 110%. The M. A. M. 1. indicated a ratio of only 819, 14.
The percentage of all deaths which were due to cancer and other malignant tumors was 1% times
the normal. No other cause of death was significantly high in this group; the accidents being
below normal. = :

(102) Boilermakers not elsewhere classified v .
Exposed . Actual ~Expected Ratio of Actual

to Risk *  Deaths Deaths - . to Expected Deaths
13,347 71 44 .68 _ 1599, +10

The company ratings varied from standard to 150%. There appears to have been no earlier
investigation of mortality in this class in this country. Accidents caused 15 deaths, which was
134 times the normal.

(103-105) Buffers and polishers of metals

Exposed Actual ‘ Expected. Ratio of Actual
to Risk Deaths - . Deaths to Expected Deaths
17,291 89 _ 64.10 _139%i‘8

The company ratings were 145%,. The M. A. M. 1. had shown a mortality ratio of 1019 47,
which was lower than expected, and evidently represented a specially selected class. The data of
England and Wales for 1921-'23 showed a mortality of 144% with tuberculosis, bronchitis and
heart disease, twice the standard death rate. The mortality from these causes was not signifi-
cantly high in the present class. It will be noticed from the results of group (111-114) that the
mortality among grinders of metals is higher than among the buffers and polishers, in accordance
with expectations. - ' ' '

(106) Chippers of metal (not ship) .
Exposed Actual - : - Expected ' Ratio of Actual

to Risk Deaths o o Deaths to Expected Deaths
3,380 38 14.14 B e 2699, 118
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The company ratings averaged 140%, .and although this class is comparatively small, its
mortality is significantly higher than the expected. Tuberculosis of the lungs, at ages under 40,
caused 314 times the normal proportion of deaths, while penumonia at ages 40 and over resulted
in a mortality eight times the normal. The mortality was greatest in the early durations of the
insurance. In the Metropolitan’s data (1917) pneumonia among chippers, core- makers and iron-
molders was found to be higher than in any other occupatlonal group.

(107) Core-makers and sand-molders——'metgls -
- Exposed ' . Actual . o Expected Ratio of Actual

to Risk - . Deaths . . *- Deaths. . = . . to.Expected Deaths :
7,377 A 32 : : -22.65 : 14195+ 14

The company ratings averaged 115%. There were no outstanding causes of death.

(108) Electroplaters - . .
Exposed Actual . Expected Ratio of Actual

to Risk - Deaths _ - Deaths . -to Expected Deaths
2,909 14 10.10 . 139%+21

‘The company ratings varied from standard to 1509. There appears to have been no pre-
vious investigation published for this elass.

(111-114) Grinders of metals : ,
Exposed - Actual Expected Ratio of Actual

to Risk . . Deaths Deaths to Expected Deaths
8,428 o N o .28.65 . 1619, +12 -

The company ratings averaged 170%. .Three-fourths of the data were in the group in which
the process used was not specified. In three previous investigations, the proportion of deaths due
to tuberculosis of. lungs was found to be especially high, but the present data were too scanty for
the deaths from that cause to be significant. The:experience of England and Wales in 1921-'23
gave a mortality ratio of 198%, among grinders. . The spread of laws dealing 'Wlth compe;l_s.atlon
insurance is probably a factor-in improving the conditions in America, including the replacing of
sandstone by less harmful substances, such as emery.and carborundum.

(115, 211-217) Lead-burners and workers in léad and zinc produétion

Exposed “Actual o Expected o Ratio of Actual
to Risk - Deaths Deaths . to Expected Deaths
2,692 15 "8.98 ‘ 1679, +22

T'wo-thirds of these workers were engaged in <meltmv, refining and founding. The co ompany
ratings varied from standard to 225%, which indicates the heterogeneity of these groups.

' Among several classes of miscellaneous skilled metal workers there was very little material.
Thus in each of three groups, picklers and dippers (116), sanders and sand-paperers (118), sand-
blasters—including those on buildings—(119 and 478), there was only one death. Among solderers
(120) there were five deaths and a mortality ratio of 729, +25. In this group the company ratings
varied from standard to 200%,. Among tumbling-barrel operators (122) there were only three
deaths and very little exposure. N o

(121) Toolmakers (not in tool faétofyj, die-setters and‘sihkers

Exposed Actual . . Expected Ratio of Actnal

to Risk . Deaths .. - © " Deaths . . to Expected Deaths
22,355 : 75 17,34 - 979,48
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The company ratings were standard. The data for England and Wales (1921-23) showed a
ratio of 939 + 1 for a similar class.

(123-125) Welders

Exposed Actual Expected Ratio of Actual
to Risk Deaths Deaths to Expected Deaths

14,377 69 43.96 157% 10

The company ratings varied from standard to 2009,. There was no significant difference in
the mortality among.the three types of welders indicated in the code, two-thitds of whom were
welders specified as using acetylene or other forms of gas. There is no previous recorded investi-
gation for this class. Deaths from accidents were normal among each type of welders. The aver-
age age was low. .

Among semi-skilled operatives in aluminum smelting, refining and founding (129) there was
very little exposure and only three deaths were recorded.

(131, 138, 145, 185, 220) Furnacemen, puddlers, etc., in smelting, refining and founding

Exposed Actual Expected Ratio of Actual
to Risk Deaths Deaths to Expected Deaths
4,833 32 17.98 1789, + 16

The company ratings averaged 165%. The causes of death were not significant. In the data
of England and Wales for 1921-'23 puddlers showed twice the normal death rate from pneumonia
and bronchitis,

(132, 146, 221) Molders, founders and casters of aluminum, copper and miscellaneous metals

(139) Molders, founders and casters of brass and bronze
(186) Molders, founders and casters of iron and steel

' Exposed Actual Expected Ratio of Actual
. to Risk" , Deaths Deaths . to Expected Deaths
(132, 146, 221)...... 5,065 ' 26 . 17.80 . 1469, + 16
(139) . ........ut 3,293 29 12.17 _ 2389, +19
(186).............. 34,415 202 ' 130.14 ISS%Vi 6

The company ratings varied from standard to 1509, with a tendency to be somewhat higher
among the workers in brass and bronze. In the M. A. M. I. forgemen, foundrymen and molders
experienced a mortality of 1189, +3. In class (139) the percentage of all deaths which were due to
tuberculosis of the lungs was 214 times the normal and a similar result had been found in the
Prudential’s data (1912) and England and Wales (1921-°23). In class (186) the percentage of all
deaths which were due to pneumonia was four times the normal for ages 40 and over, and influ-
enza, at ages under 40, 114 times the normal.

Among galvanizers and tinners in iron and steel mills (153) there was very little exposure and
only nine deaths were recorded:

(154) Machinists in steel mills
(155) Mechanics in steel mills

Exposed Actual Expected Ratio of Actual

to Risk Deaths Deaths to Expected Deaths
(154).............. 7,910 27 29.91 90% +12 -
(185)........ 8,126 52 28.23 1849, 4+13

Both of these had usually been accepted as standard. A check was placed upon the data in
(155) to ascertain whether any error was involved, but none was found. The difference between
1
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these two classes is chiefly that machinists are usually high-grade men employed in the machine
shops, while *“‘mechanics’ is a more indefinite term and their duties often take them in and about
the steel mills proper. At ages under 40 the death rate from occupational accidents was 1.10 per
1000 exposed among the mechanics.

(156) Rollers and roll-hands in iron and steel mills

Exposed " Actual Expected Ratio of Actual
to Risk : Deaths Deaths to Expected Deaths
26,179 : 101 ' 93.46 1089, +7

The company ratings averaged 125%. This material appears to be the first which has been
published. The death rate from occupational accidents was .30 per 1000 exposed, while deaths
from all accidents were 229 of the total. Pneumonia at ages under 40 caused a mortality of 114 .
times the normal, which might be expected on account of the abrupt changes in temperature to
which these men are subjected.

(157) Stationary engineers and firemen in steel mills

Exposed Actual - Expected Ratio of Actual
to Risk ‘ ' Deaths , Deaths to Expected Deaths
4,046 29 17.96 161% 116

The company ratings varied from standard to 150%. The mortality is higher than among
the corresponding workers at mines with no underground duties (A50). Thirty per cent. of the
deaths were due to accidents.

Semi-skilled Operatives in Tron and Steel Works:
(160, 168, 175) Blast furnaces, open hearth furnaces, rolling mxlls

a79 . Wire mills
(187) Not specified works
Exposed Actual Expected Ratio of Actual
to Risk Deaths Deaths to Expected Deaths
(160, 168, 175) ... ... 14{520 74 54.66 135% 4+ 9
79)........... SR 3,514 15 ‘ 13.91 1089, 4-18
(87n.............. 12,169 69 52.35 132%,+ 9
30,203 T 158 120.92 1319, +6

In the group formed of blast furnace, open hearth furnace and rolling-mill workers (160, 168,
175) and in the class of operatives in non-specified works (187) the company ratings averaged
about 125%,, while wire mill operatives (179) were accepted as standard. In the combined group
(169, 168, 175, 179, 187) the death rate from occupational accidents was .25 per 1000 exposed.

(161, 165, 169, 173, 176, 180, 188) Laborers in iron and steel works
(162, 166, 170, 174, 177, 182, 189) Furnacemen, puddlers, etc., in iron and steel works

Exposed Actual Expected Ratio of Actual

to Risk Deaths Deaths to Expected Deaths
(161, etc).......... 14,516 118 51.98 2279,4+9
(162, etc).......... 20,267 115 80.05 1449, +7

The company ratings averaged 1409, for the laborers and 1659, for the furnacemen, puddlers,
etc. 'The latter were less favorable than the semi-skilled operatives in the same industries. Two-
fifths of the furnacemen, puddlers, etc., were employed in rolling-mills (177) and a sample of them
indicated a mortality ratio of 1509, + 14. In both groups the death rate from occupational acci-
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dents was .75 per 1000 exposed, being particularly heavy at ages 40 and over in group (161, etc.),
where it was 1.75 per 1000. The proportion of all deaths which were due to pneumonia and tuber-
culosis of the lungs at ages 40 and over was, respectively, twice and three times the normal among
the laborers. Typhoid, at ages under 40, showed a mortality four times normal among the fur-
nacemen and puddlers.

Among wire-drawers (181) there were only five deaths and a mortality ratio of 939, %29,
The company ratings were standard. This mortality is not very different from that of the semi-
skilled operatives in wire mills (179).

a

(183) Semi-skilled operatives in iron and steel foundries
(184) Laborers in iron and steel foundries

Exposed Actual Expected ' Ratio of Actual

to Risk Deaths Deaths to Expected Deaths
(183) ...ovviian 7,815 45 31.03 ) 1459,+12
(184). e 3,001 30 11.05 2719, 420

The company ratings were 1009, and 1409, respectively. The results show a tendency to be
heavier than in the corresponding groups in iron and steel works, other than foundries. The
death rate from occupational accidents was 1.65 per 1000 exposed. Among the corresponding
group of laborers in England and Wales (1921-'23), deaths from pneumonia and influenza were
twice and from Bright's disease 114 times the normal. :

(195) Semi-skilled operatives in car and railroad shops

Exposed Actual Fxpected Ratio of Actual
to Risk Deaths . - Deaths . . to Expected Deaths
30,810 126 ' 108.33 116%+6

The company ratings varied from standard to 1509%. This appears to be the first investiga-
tion on record of this class i in thls country. ‘There were 22 deaths from accident.

Ship and boat building:

a(197, 198, 199) Carpenters, machinists and mechamcs
a(200, 202) Hull construction workers and outside riggers
a(203) Miscellaneous semi- -skilled operatives.

Exposéd Actual Expected Ratio of Actual

to Risk Deaths - Deaths to Expected Deaths
(197, etc.). . ........ 8,585 25 28.53 889 +12
(200, etc.). . .oo.. ... 7,627 33 21.93 1509, £ 14
(203) . ... .l 2,124 16 , 6.95 2309%+25

In the first of these classes the company ratings averaged 1109, in the second they averaged
150%, while in the third and smallest class they averaged only 135%. The high ratio in the last
group may be regarded as fortuitous; although it contained no deaths from accident. There is
no earlier experience at hand with which these results may be compared. The hull construction
workers formed the large majority of the group (200,202). :

(232-234) Tin and enamelware workers .
. Exposed -Actual o Expected ' -+ Ratio of Actual-

to Risk . Deaths o Deaths to Expected Deaths.
7,043 31 25.56 121%i13

With scanty material and no previous investigation available the company ratings varied
over a wide range, from 125%, to 250%,. It may be significant that in the group of werkers
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exposed to leé,d, among whom there were 11 deaths, the mortality ratio was 211%,£29. There
was only one death among the workers exposed to heat. Other laborers are not included.

 Among all the paper and pulp industries represented in this investigation (240, 242, 244)
there were only ten deaths, with a mortality of 649, + 17; considerably lower than was antici-
pated. The company ratings ranged from standard to 200%. '

(250, 251) Workers in petroleum refineries

The laborers and_semi—skilléd operatives were combined as they experienced about the same

mortality.
Exposed : Actual Expected Ratio of Actual
to Risk Deaths : Deaths to Expected Deaths .
16,652 ’ 73 61.10 ‘ 1199,49

The company ratings averaged 120%. There is no earlier published experiefice with which
to make comparison. ‘The death rate from occupational accidents was .55 per 1000 exposed.

- Among casters, metal-mixers and monotype casters (255) there was very little exposure and
no deaths were recorded.

(256, 257, 258, 261) Compositors, electrotypers, linotypers, pressmen

Exposed Actual Expected Ratio of Actual
. ’ to Risk Deaths Deaths to Expected Deaths
(256) Compositors, etc. ... .. 29,895 - 95 107.15 89%=+ 6
(257) Electrotypers, etc..... 5,759 21 22.63 93%i 14
(258) Linotyperé.  eeea.... 8,521 26 31.68 829, +12
(261) Pressmen, etc...... .. 24,093 98 - 90.35 v 1089, + 7
68,268 240 251.81 95% + 4

The company ratings for compositors and typesetters were standard, for electrotypers,
stereotypers and linotypers they varied from standard to 150%, and for pressmen and plate
printers they averaged 115%. The mortality according to the M. A. M. I. was 1029, + 8 in the
first group, while for pressmen and plate printers it was 117 9 +9.

The data now presented show some slight improvement on these classes, and reflect the better
conditions in the printing and engraving trades. »

In the combined group of the above classes, the proportion of deaths which were due to
pneumonia at ages 40 and over was 214 times the normal, while accidents were three-fourths of
the normal proportion at all ages. The data of the Metropolitan Life (1917), Prudential (1912),
and the United States Census (1909) showed deaths from tuberculosis of lungs above the normal
proportion. In the present investigation one-sixth of the deaths are due to this cause.

Rubber Manufacture
Among cementers (265), cement-makers (266) and reclaiming workers (269) there was very
little exposure and no deaths were recorded.
Exposed . Actual Expected Ratio of Actual

to Risk Deaths Deaths to Expected Deaths
(267) Compounders, etc......... 827 8 2.80 2869140
(268) Machine operators, ete.. . ... 1,335 7 4.41 1599, 132
(271, 272) Vulcanizers, etc........ 5,284 18 17.06 . 106%x 16
(273) Misc. semi-skilled operatives. 11,552 37 39.52 9497, +11

18,998 - 70 63.79 1109+ 8
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Four small classes of painters are combined for purposes of the detail tables. The company
ratings for painters averaged 1209, in each group, except that for those in automobile factories
they were 135% and for sign painters (outside work) and structural iron and bridge painters and
steeplejacks they varied from standard to 200%. Among house painters there were 38 deaths
from accidents, a normal proportion. ' '

a(474) Paper-hangers
a(475) Plasterers

Exposed . Actual Expected Ratio of Actual

to Risk Deaths Deaths to Expected Deaths
a(474) . ...l 6,409 30 21.33 1419, +14
a(475). ...t 10,926 34 35.22 979%,+11

The company ratings for paper-hangers varied from normal to 150%, while plasterers were
standard. ‘The average age of the paper-hangers was high. It is likely that many of them are
non-union men who also follow painting as a trade. Paper-hangers are rapidly decreasing in num-
bers in this country. :

a(477) Roofers and slaters -
“Exposed Actual Expected o Ratio of Actual

to Risk Deaths Deaths to Expected Deaths
8,347 34 25.89 ' 1319%,+13

The company ratings averaged 140%. There were seven deaths from accident.

Among steam-shovel firemen and operators (479-480) there were only seven deaths and a
mortality ratio of 839,+23. The company ratings were standard.

a(482) Miscellaneous Iaborers

Exposed Actual ‘ Expected- Ratio of Actual
to Risk : Deaths ‘Deaths to Expected Deaths
18,851 138 60.17 ' 2299, 19

The company ratings were uniformly 145%. The death rate from accidents due to occupa-
tion was .50 per 1000 exposed. Other accidents and pneumonia caused twice the normal propor-
tion of deaths at ages 40 and over. ‘The percentage of all deaths which were due to tuberculosis of
the lungs was 114 times the normal. Previous investigators showed similar results as to pneu-
monia and tuberculosis of the lungs except that the Metropolitan (1917) experience was somewhat
less than the normal for tuberculosis, the light mortality from this cause being attributed to the
muscular exercise in the open air. In both the United States Census (1909) and the Metropolitan
(i917) the mortality from accidents was lighter than the normal.

It is significant that the experience among general laborers as given by the Registrar General
(1910-'12) showed a mortality ratio of 283%, £ 1. Probably this group is largely recruited from the
migratory class who are frequently unemployed. :

The foregoing is the largest of five classes of laborers in the present investigation, in all of
which the death rate is much higher than was expected. In fact the unfavorable mortality
among laborers constitutes a distinct feature of this report. In all cases accidents were signifi-.
cantly high as a cause of death. Occupational accidents range from .50 per 1000 in the general
group of laborers to 1.65 per 1000 in foundries. The percentage of total deaths which were due
_ to all accidents ran from 114 times the normal among railroad section hands to 214 times among
street cleaners. Tuberculosis was most severe among those working indoors, steel mills and
foundries, and about normal among the laborers on railroad sections and on city streets.
Pneumonia was above the average in every group; while the only other cause significantly
serious was heart disease among the section hands. .
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SUMMARY OF RESULTSt

. Ratio of
Code Actual FExpected Actual to
No. Occupation (short title) Entering Exposed Deaths Deaths Expected P.E,
a(A00) Farmers.........ccooviuninn..... 221,132 690,307 2,569 2,74791 939, + 1
a(A03, A06) Farm laborers. ................... 60,740 159,741 469  384.97 1229, <+ 3
(A10, A13)
a(A20-A23) Fishermen.s.........oovvvuoe.... 2,311 7,155 41 24:23 1699, 414
a(A29~-A33,) Forestry (not owners, engineers nor
a(A35, A37) firemen).............. ... 7,775 21,332 103 66.70 1549, &+ 8
(A40-A42) Officials and mining engineers in
mines, and ore dressing and con- ‘
centrating mills............... .. 7,232 33,423 28 170.81 167%* + 5
(A43) Foremen in mines, etc. (not under- o
ground) .. ......iiiiiiii 920 3,793 43 18.70 2309, =15
(A44) Foremen in mines, etc. (underground) 4,233 18,212 144 84.83 1709, + 7
(A4T) Mine machinists and mechanics (not
underground) . .. ... ... ... 2,275 8,805 41 3191 1289, +12
(A48) Mine machinists and mechanics .
(underground).................. 2,750 11,317 65  39.44 1659, 411
(A49) Safety engineers and government , :
mine inspectors................. 1,294 6,089 43 29.64 1459, +12
(A50) Mine stationary engineers and hoist- : »
men, etc. (not underground). .. ... 1,840 6,899 32 2654 1219, +13
(AS1) Mine stationary engineers and hoist-
men, etc. (underground). ........ 1,994 8,806 48 33.95 1419% +11
(A52-A55,) Surface operatives in mines, other ‘
(A67, A74,)  than underground coal mines.... 1,699 5,831 34 19.85 1719, +£15
(AS1, A88,)
(A95)
(A60) Coal mine operatives (not under- _ :
ground). . ....... oLl 6,436 22,226 133 69.81 1919, <+ 8 :
(A61)  Skilled coal miners (underground). .. 4,194 12,176 135 43.14 3139, =10 )
(A62) Bratticemen, etc,, in coal mines :
(underground) .. ............... 2,915 10,916 81 36.30 2239, 411
tAs a general rule those classes which have less than 25 deaths are oritted from this summary and from the detail tables. . g

*See revised material on page 11.
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SUM}VIARY OF RESULTS
Ratio of
Code Actual Expected Actual to
No. Occupation (short title) Entering  Exposed Deaths Deaths Expected P.E,
(106) Chippers of metal (not ship) . ... ... 880 3,380 38 14.14 2699, =+18
(107) Core-makers and sand molders ,
(mmetals)......... e 2,024 7,377 32 22.65 1419, =+14
o (111-114) Grinders of metals................ 2,356 8,428 46 28.65 1619, =12
+ .
Yy (121 Tool-makers (not in tool factory), die-
setters and sinkers.............. 5,071 22,355 75 77.34 979 =+ 8
(123—125.) Welders. . ......coo v . 4,022 14,377 69 4396 1579, =10
(131, 138,) Furnacemen, puddlers, etc., in smelt- _
(145, 185,) ing, refining and founding. . ...... 1,338 4,833 32 17.98 1789, =16
(220) '
(132, 146,) Molders, founders and casters of k
(221) aluminum, copper and miscellane-
cousmetals. . ... 1,321 5,065 26 17.80 1469, 16 :
(139) © Molders, founders, casters of brass
and BIofize. ... .vvvviunvrreeens 802 3,293 29 12.17 2389, %19
(154) Machinists in steel mills. .. ......... 1,644 7,910 27 2991 909 12
S (155) . Mechanicsinsteelmills. ........... 1,859 8,126 52 28.23 1849, =13
(156) Rollers and roll hands in iron and
steelmills. ... nonn 6,205 26,179 101 93.46 1089, =+ 7
(157) Stationary engineers a‘nd.ﬁrgmen in
steelmills...........cvvevnnnn 1,002 4,046 25 17.96 1619, =*16
(160, 168,) Semi-skilled operatives in iron and
(175, 179,) steel works.......ovi i 7,340 30,203 158 120.92 1319, =+ 6
(187) '
(161, 165,) Laborers in iron and steel works.. ... 4,500 14,516 118 5198 2279% £ 9 |
(169, 173,) . .
(176, 180,)
(188)
(162, 166,) Furnacemen, puddlers, etc., in iron
(170, 174,) and steel works... ........ ..., 4,745 20,267 115 80.05 1449, * 7
(177, 182,)
(189)




SUMMARY OF RESULTS

Code
No. .

(183)
(184)

(186)
(195)

a(197, 198,)
(199)

(200, 202)

(232-234)
(250, 251)

(256-258,).
(261)

(267, 268,)
(271, 272,)
(273)

(280)
(281)
(284-288)
(200-294)

(296-300,) -
(324-327)

Occupation (short title)
Semi-skilled operatives in iron and

steel foundries..................

Laborers in iron and steel foundries. .

Molders, founders and casters of iron
andsteel.......................

Semi-gkilled  operatives in car and -

railroad shops. .................

Carpenters,machinists and mechanics
in ship and boat building.........

Hull construction workers and out-
side riggers in ship and boat build-
INg. e

Tin and enamelware workers........
Workers in petroleum refineries. . . ..

Compositors, electrotypers, lino-
typers, pressmen...............

Compoundérs, machine operators,
vulcanizers and miscellaneous
semi-skilled operatives in rubber
manufacture. . .................

Dyers (finishing, dyeing, bleaching

ahﬂ nrinting fnvi’“os)
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w
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e
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Semi-skilled operative
ete., textiles.......... AR

Skilled and semi-skilled operatives in
carpetmills. ...................

Skilled and semi-skilled operatives in
cottonmills. ................ ...

Skilled and semi-skilled operatives in

Entering Exposed

2,005

1,011

8,443

8,457

2,119 -

1,909

- 1,797

- 4,506

14,832

2,028

10,510

kemp, etc., and not specified textile

7,815
3,001
34,415

30,810

8,585

7,627

© 7,043

16,652

68,268

8,147

40,051

6,639

Actual
Deaths

45

30
202
126

25

33

31

73 .

. 240

70

Y
g

48

32

140

34

Expected
Deaths

31.03

11.05
130.14
108.33

28.53

21.93

25.56

61.10

'251.81

43.37
29.98

12591

24.87

Ratio of

Actual to

Expected P. E.
1459, +12
2719, +20
1559%, £ 6
116% =+ 6
889, +12
1509, +14
1219, +13
1199 "+ 9
959, + ‘4
1109, + 8
1039, +13
1119, +10
107%. +12
1119, "+ 6
137% +13
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DETAIL TABLES.

(011-013, 015)—Various workers in glass factories

BY POLICY YEAR BY AGE AT ISSUE
1) @ 3 1) ) 3
Exposed Actual = Expected Ratio % Exposed Actual '~ Expected Ratio %
Years to Risk Dead Dead (2)+(3) Ages toRisk  Dead Dead (2)+(@3)
1-2 3,781 11 10.55 104 15-29 5,344 18 13.43 134
3-5 3,152 19 11.67 163 30-39 2,493 10 8.50 118 -
6-7 . 1,133 4 4.67 86 40-49 794 5 491 102
8-12 845 4 3.79 106 50 & over 280 - S 3.84 130
All 8,911 38 30.68 124 All 8,911 38 30.68 124
Number of deaths by cause (all ages) . : C '
Tuberculosis of lungs.................. -7 Non-occupational accidents.......... S
CPoeumonia. . ..ee. ... R 6 Average age.atentry......... feieea 32
(017-026)—Lime, cement and artificial stone workers ,
BY POLICY YEAR : BY AGE AT ISSUE
® @ - @ ' (1) 2) 3 v
. _ Exposed Actual - Expected Ratio 9, , Exposed Actual  Expected Ratio 9,
Years toRisk  Dead Dead 2)=@3) Ages to Risk Dead Dead 2)+@3)
1-2 4447 . 17 13.06 130 1529 - 4,532. 13 1105 118
3-5 3,039 - 20 - 12,10 165 30-39 2,750 11 '8.92 123
6-7 866 2 4.19 48 40-49 -1,238 13 729 178
8-12 549 2 3.35 60 50 & over 381 - 4 5.44 7‘4.-
All 8,901 41 3270 125 All 8,901 41 3270 125
Number of deaths by cause (all ages) ‘ o , :
Non-occupational accidents. ........... 11 Occupational accidents.............. 4
Pneumonia..................... P 5 Average age at entry. .. .oeoiiiiiinnn 35
(028-033)—Stone cutters
BY POLICY YEAR . BY AGE AT ISSUE
) @ ©) | () @ e
Exposed  Actual Fxpected Ratio % . Ekposed Actual ' Expected Ratio %
Yeats to Risk Dead Dead (2)+(3) Ages to Risk Dead Dead (2)+(3)
1-2 4,887 17 1669 102 1529 . 3,937 9 1030 87
3-§ 3,936 26 -'18.08 144 30-39 4,202 19 14.71 129
6-7 1,352 16 7.08 226 40-49 - 2,356 29 14.28 203
8-12 924 10 6.23 161 - 50 & over 604 12 - 8.79 137
All 11,099 69 48.08 144 All 11,099 69 48.08 144
Number of deaths by cause (all ages) :
_ Tuberculosis of Iungs. R e 29 Non-occupationial aceidents. ......... 5
"Influenza. . ....... ...l L..o. 8 Average age datentry................ 44
[94]
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DETAIL TABLES

(121)—Tool-makers (not in tool factory), die setters and sinkers

BY POLICY YEAR BY AGE AT ISSUE
1) @) (3) (1) 2) 3)
Exposed  Actual Expected Ratio 9 Exposed  Actual Expected Ratio 9
Years to Risk Dead Dead (2)+(3) Ages to Risk Dead Dead (2) +(3)
1-2 9,209 . 24 26.76 90 15-29 12,506 27 33.10 82
3-5 8,069 25 30.17 83 30-39 6,948 26 23.29 112
6-7 2,783 13 10.61 123 40-49 2,386 15 14.12 106
8-12 2,294 13 9.80 133 50 & over - 515 7 6.83 102
All 22,355 75 77.34 97 Al 22,355 75 77.34 97
Numiber of deaths by cause (all ages)
Tuberculosis of lungs.................. 13 Non-occupational accidents. ......... 7
Cancer and other malignant tumors. . ... 7 Averageageatentry................ 35
(123-125)—Welders ‘
BY POLICY YEAR ~ BY AGE AT ISSUE
(1 (2) (3) ) 2) (3 ;
Exposed = Actual FExpected Ratio %, Exposed  Actual Expected Ratio %
Years to Risk Dead Dead (2)+(3) Ages to Risk Dead Dead 2)+(3)
1-2 6,869 36 17.88 201 . 15-29 8,790 35 22.36 157
3-5 5,192 24 17.41 138 30-39 4,454 22 14.27 134
6-7 1,600 8 5.56 144 40-49 1,024 10 6.16 162
8-12 716 1 3.11 32 50 & over 109 2 1.17 171
All 14,377 69 43.96 157 All 14,377 . 69 4396 157
Number of deaths by cause (all ages)
Influenza . . ..ooovtivmne e S Tuberculosis of lungs................ 7
PROUINONIA . « o o v oot et eeeeieaaeean 3 30

Average age atentry................

(131, 138, 145, 185, 220)—Furnacemen, puddlers, etc., in smelting, refining and founding

BY POLICY YEAR

BY AGE AT ISSUE

)] @ @) ey @ 3
Exposed  Actual Expected Ratio %, Exposed  Actual Expected Ratio %
Years ta Risk Dead Dead (2)+(3) Ages to Risk Dead Dead 2)+(@3)
1-2 2,294 13 6.83 190 15-29 2,073 7 4.88 143
3-5 1,724 12 724 166 30-39 1,734 | 9 5.52 163
6-7 487 6 2.22 270 40-49 816 13 496 262
8-12 328 1 1.69 59 50 & over 210 3 2.62 115
All 4,833 32 17.98 178" All 4,833 32 17.98 178
Number of deaths by cause (all ages)
Non-occupational accidents. . ... e 5 Tuberculosis of lungs................ 4
Pneumonia......... ..o 4 Averageageatentry............... . 31
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DETAIL TABLES

(132, 146, 221)—Molders,founders and casters of aluminum,copper and miscellaneous metals

BY POLICY YEAR BY AGE AT ISSUE
(1) 2 3 {1) ) 3)
Exposed  Actual Expected Ratio 9, Exposed  Actual Expected Ratio %
VYears to Risk Dead Dead (2)+(3) Ages to Risk Dead Dead (2) +(3)
1-2 2,290 10 6.70 149 15-29 2,505 13 6.67 195
3-5 1,916 10 7.41 135 - 30-39 1,758 8 5.82 137
6-7 570 3 2.38 126 40-49 697 3 3.94 76
8-12 289 3 1.31 229 50 & over 105 2 1.37 146
All 5,065 26 17.801 146 All 5,065 26 17.80 146
Number of deaths by cause (all ages) '
Preumonia. . ... ...ovuiuriiia 6 Influenza............co ot P |
Non-occupational accidents. . .......... 4 Average age atentry................ 30
(139)—Molders, founders and casters of brass and bronze ,
BY POLICY YEAR BY AGE AT ISSUE
1 ) (3) 1) @ 3
Exposed  Actual Expected Ratio %, FExposed  Actual Expected Ratio %
Years to Risk Dead Dead 2)+(3) Ages to Risk Dead Dead 2)+(3)
1-2 1,402 7 4,19 167 15-29 1,320 8 3.28 244
3-5 1,156 14 4.64 302 30-39 1,372 8 4.63 173
6-7 415 5 1.82 275 40-49 476 10 2.80 357
8-12 320 3 1.52 197 50 & over 125 3 1.46 205
All 3,293 29 12.17 238 All 3,293 29 12.17 238
Number of deaths by cause (all ages)
Tuberculosis of Iungs.................. 7 Influenza. ::.........c..oooonn., e 4
Pneumonia...... .. e e 5 Average ageatentry................ 40
(154)—Machinists in steel mills
BY POLICY YEAR BY AGE AT ISSUE
() (2 @ {1 2 3
Exposed  Actual Expected Ratio 9, Exposed Actual - Expected Ratio %
Years to Risk Dead Dead (2)+(3) Ages to Risk ‘Dead Dead (2) +(3)
1-2 2,928 4 8.92 45 15-29 4,131 11 11.08 99
3-5 2,755 11 10.91 101 30-39 2,451 9 8.63 104
6-7 1,222 2 5.09 39 40-49 1,144 6 7.44 81
8-12 1,005 10 4.99 200 50 & over 184 1 2.76 36
All 7,910 27 29.91 90 All 7,910 27 29.91 90
Number of deaths by' cause (all ages)
Non-occupational accidents. ........... 5 Influenza. ....... oo, 3
. Nephritis and Bright’s disease.......... 3 Average age atentry................. 33
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DETAIL TABLES

(155)—Mechanics in steel mills

BY POLICY YEAR BY AGE AT ISSUE
(1) ) (3) 1) (2) (3)
Exposed  Actual Expected Ratio % Exposed  Actual Expected Ratio 9,
Years to Risk Dead Dead (2)+(3) Ages to Risk Dead Dead (2)+(3
1-2 3,268 18 9.67 186 15-29 4,684 24 12.66 190
35 2,717 18 10.23 176 30-39 2,437 16 8.43 190
6-7 © 1,188 9 447 201 40-49 834 6 495 121
8-12 953 7 3.86 181 50 & over -~ 171 6 219 274
All 8,126 52 28.23 184 All 8,126 52 28.23 184
Number of deaths by cause (all ages)
Occupational accidents. . .............. 9 Non-occupational accidents. ......... 7
Pneumonia............. . ... .. ... 9 Average ageatentry................ 34
(156)—Rollers and roll hands in iron and steel mills
' BY POLICY YEAR _ BY AGE AT ISSUE
1) 2) 3) 1) ) (3)
Exposed  Actual Expected Ratio % Exposed  Actual Expected Ratio %
Years to Risk Dead Dead (2) =+ (3) Ages to Risk Dead Dead )= (3)
1-2 : 10,750~ 40 31.35 128 15-29 13,968 47 37.68 125
35 9,104 - 38 34.23 111 30-39 8,803 32 31.07 103
6-7 3,514 14 14.09 99 40-49 2,891 19 18.15 105
8-12 2,811 9 13.79 65 50 & over 517 3 6.56 46
All 26,179 101 93.46 108 All 26,179 101 93.46 108
Number of deaths by cause (all ages)
Non-occupational accidents. ............ 14 Tuberculosis of lungs................ 9
Influenza................. ... ... ..... 2 Occupational accidents. .. ........... 8
Pneumonia...................... R Average ageatentry................ 31
(157)—Stationary engineers and firemen in steel mills
BY POLICY YEAR BY AGE AT ISSUE
(1) 2) 3 1) (2) 3)
Exposed = Actual Expected Ratio % Exposed  Actual Expected Ratio %
Years to Risk Dead Dead 2)+(@3) Ages to Risk Dead Dead (2)+(3)
1-2 1,739 9 5.97 151 15-29 1,501 5 4.04 124
3-5 1,396 15 6.63 226 30-39 1,443 13 5.07 256
6-7 521 3 2.77 108 40-49 857 8 5.39 148
8-12 : 390 2 2.57 78 50 & over 245 3 3.46 87
All 4,046 29 17.96 161 All 4,046 29 17.96 161
Number of deaths by cause (all ages)
Non-occupational accidents. . .......... 7 Tuberculosis of lungs................ 5
Prneumonia............... ... .. ...0... 6 Average age atentry............... . 37




DETAIL TABLES

(160, 168, 175, 179, 187)—Semi-skilled operatives in iron and steel works

BY POLICY YEAR BY AGE AT ISSUE
¢9] @ 3) (1) (2) 3
Exposed  Actual Expected Ratio %, Exposed  Actual Expected Ratio %
Years to Risk Dead Dead 2)+3) Ages toRisk Dead Dead (2) +(3)
1-2 12,978 51 41.39 123 15-29 14,367 47 38.44 122
3-5 10,867 72 46.67 154 " 30-39 9,677 48 33.35 144
6-7 3,844 26 18.63 140 40-49 4,812 36 29.50 122
8-12 . 2,514 9 14.23 63 50 & over 1,347 27 19.63 138
All 30,203 158 120.92 131 All 30,203 158 12092 131
Number of deaths by cause (all ages)
PrHeUmONnia. ..o oo v ve i 20 Organic disease of heart............. 12
Non-occupational accidents. . .......... 15 Tuberculosis of lungs................ 11
Influenza. .. .. covvr v 13 Occupational accidents. ............. 8
Average ageatentry................ 37
(161, 165, 169, 173, 176, 180, 188)—Laborers in iron and steel works
BY POLICY YEAR BY AGE AT ISSUE
m @ €] 1) ) 3
Exposed  Actual Expected Ratio % Exposed  Actual Expected Ratio%
Years to Risk Dead Dead 2)+(3) Ages to Risk Dead Dead (2)+(3)
1-2 7,572 59 22.65 260 15-29 6,656 27 15.34 176
3-5 5,051 45 20.57 219 30-39 4,465 36 13.50 267
6-7 1,343 7 6.15 114 40-49 2,660 30 14.71 204
8-12 550 7 2.61 268 50 & over 735 25 © 843 297
All 14,516 118 51.98 227 All : 14,516 118 51.98 227
Number of deaths by cause (all ages) ' v
Tuberculosis of lungs.................. 16 Occupational accidents. ............. 11
Non-occupational accidents. ............. 15 Organic disease of heart............. 6
PREUMONIA. o vv e cvev v cn e 14 Average ageatentry................ -38
(162, 166, 170, 174, 177, 182, 189)—Furnacemen, puddlers, etc., in iron and steel works
BY POLICY YEAR BY AGE AT ISSUE
1 2 3 n ) 3
Exposed  Actual Expected Ratio 9 Exposed Actual Expected Ratio 9
Years to Risk Dead Dead 2)+@3) Ages to Risk Dead Dead (2)+(3)
1-2 8,299 49 26.13 188 15-29 8,548 39 23.04 169
3-5 7,135 45 29.92 150 30-39 7,826 40 27.46 . 146
6-7 2,758 12 12.77 94 40-49 - 3,205 21 19.86 106
8-12 2,075 9 11.23 30 50 & over 688 15 9.69. 155
All 20,267 115 80.05 144 . All 20,267 115 80.05 144
Number of deaths by cause (all ages)
Occupational accidents. . .............. 15 Non-occupational accidents. ......... 10
TlUENZAa . . vev e e i e 13 PREUMOMIA . « .« o v v eov e aeeeaeens 9
- Cancer and other malignant tumors..... 11 Average age atentry................ 34
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DETAIL TABLES

(232-234)—~Tin and enamelware workers

BY POLICY YEAR BY AGE AT ISSUE
(1) () (3) 1 @ (3)
Exposed  Actual Expected Ratio %, Exposed  Actual Expected Ratio %,
Years to Risk Dead Dead 2)+3) Ages to Risk Dead Dead 2)+(3)
1-2 3,151 12 9.50 126 15-29 3,876 15 10.31 145
35 2,626 15 10.48 143 30-39 2,044 11 6.85 161
6-7 731 4 3.18. 126 40-49 918 3 5.59 54
8-12 535 2.40 . 50 & over 205 2 2.81 71
- All 7,043 31 25.56 121 Al 7,043 31 25.56 121
Number of deaths by cause (all ages)
Influenza. .........ccooniin . S Organic disease of heart............. 3
Non-occupational accidents. . .......... 4 Average ageatentry................ 30
(250, 251)—Workers in petroleum refineries
BY POLICY YEAR BY AGE AT ISSUE
(1) ¢)) (3) @ () (3)
Exposed  Actual Ezxpected Ratio % Exposed  Actual Expected Ratio 9%,
Years . to Risk Dead Dead (2)+(3) Ages to Risk Dead Dead (2)=(@3)
1-2 . 7,658 28 22.81 123 15-29 8,368 29 21.84 133
3-5 5,862 o 27 23.39 115 30-39 5,566 21 1843 114
6-7 1,969 12 8.75 137 40-49 2,134 17 12.92 132
8-12 1,163 6 6.15 98 50 & over 584 6 7.91 76
All 16,652 73 61.10 119 Al 16,652 73 61.10 119
‘Number of deaths by cause (all ages)
Non-occupational accidents. ........... 15 Prneumonia................ . ... ... 9
‘Occupational accidents. ............... 9 Average ageatentry................ 33
(256-258, 261)—Compositors, electrotypers, linotypers, pressmen
- BY POLICY YEAR BY AGE AT ISSUE
1) 2) (3) (1) @) {3)
Exposed  Actual Expected Ratio 9, Exposed  Actual Expected Ratio %,
Years toRisk  Dead Dead (2)+(3) Ages to Risk Dead Dead (2)+(3)
1-2 26,574 75 79.13 95 15-29 40,960 99 109.07 91
3-5 24,970 108 97.38 111 30-39 17,325 56 60.13 93
6+7 8,782 25 36.59 68 40-49 ~ 7,662 62 49.97 124
8-12 7,942 32 38.71 83 50 & over 2,321 23 32.64 70
All 63,268 240 251.81 95 All 68,268 240 251.81 95
Number of deaths by cause (all ages)
Tuberculosis of lungs.................. 38 Organic disease of heart............. 15
Pneumonia. ... .. e 37 Influenza. .............. .. ... .... 15
Non-occupational accidents. . .......... 17 Average ageatentry................ 33




DETAIL TABLES

(267, 268, 271, 272, 273)—Compounders, machine operators, vulcanizers and miscellaneous

semi-skilled operatives in rubber manufacture

BY POLICY YEAR BY AGE AT ISSUE

) ) 3 1) 2) @
Exposed  Actual Expected Ratio % Exposed - Actual Expected Ratio %,
VYears to Risk Dead Dead (2)=(@3) . Ages to Risk Dead Dead (2)+(3)
1-2 9,047 31 25.72 121 15-29 11,401 30 30.09 100
3-5 6,734 24 2491 96 30-39 5,286 22 17.60 125
6-7 2,049 8 7.92 101 40-49 1,916 9 11.33 79
8-12 1,168 7 5.24 134 50 & over 395 9 4.77 189
All 18,998 70 63.79 110 All 18,998 - 70 63.79 110
Number of deaths by cause (all ages) _
Influenza. .......... ... oot 13 Tuberculosis of lungs................ 6
Non-occupational accidents. ........... 10 Average age atentry................ 33
(280)—Dyers (finishing, dyeing, bleaching and printing textiles)
BY POLICY YEAR BY AGE AT ISSUE
1) (2) (3 (1) 2) 3
Exposed  Actual Expected Ratio 9 Exposed  Actual Expected Ratio %
Years to Risk Dead ~ Dead (2)=(3) Ages to Risk Dead Dead (2)+(3)
1-2 2,795 7 8.60 81 15-29 2,953 9 7.55 119
3-5 2,400 9 - 10.03 90 30-39 2,327 6 7.95 75
6-7 794 6 4.02 149 40-49 979 8 6.19 129
8-12 584 5 3.61 139 50 & over 314 4 - 4.57 88
All 6,573 27 . 26.26 103 All 6,573 27 26.26 103
Number of deaths by cause (all ages)
Occupational accidents. ............... 5 Pneumomnia............. ... .. ... 3
Tuberculosisof lungs.................. 4 Average ageatentry................ 37
(281)—Semi-skilled operatives in finishing, etc., textiles
BY POLICY YEAR BY AGE AT ISSUE
1) 2) 3 1 2) 3 »
Exposed  Actual Expected Ratio % Exposed  Actual Expected Ratio 7
Years to Risk Dead Dead 2)+@3) Ages to Risk Dead Dead 2)+(@3)
1-2 5,623 19 15.96 119 15-29 6,870 12 15.81 76
3-5 4,644 26 - 17.86 146 30-39 3,155 10 9.91 101
6-7 1,328 2 5.78. 35 40-49 1,664 13 9.81 131
8-12 651 1 3.77 27 50 & over 557 13 7.84 166
All 12,246 43 43.37 111 All 12,246 48 43.37 111
Number of deaths by cause (all ages)
Tuberculosis of lungs.................. 7 Organic disease of heart. ............ 5
- Non-occupational accidents. ........... 6 Average ageatentry................ 39




DETAIL TABLES

a(457)—Brick and stone masons

BY POLICY YEAR BY AGE AT ISSUE
1) 1)) 3) 9] 2 3
Exposed  Actual Expected Ratio % Exposed  Actual Expected Ratio %
Years to Risk Dead Dead (2)+(3) Ages toRisk  Dead Dead 2)+@)
1-2 12,920, 29 37.17 78 15-29 9,432 22 19.05 115
35 8,561 44 35.67 123 30-39 7,589 27 21.50 126
6-7 1,540 14 7.83 179 40-49 4,643 22 24.36 90
.50 & over . 1,357 16 15.76 102
All 23,021 .87 . 80.67 108 All 23,021 87 80.67 108
Number of deaths by cause (all ages) ‘
Non-occupational accidents. ........... 15 Prneumonia...............coutn PUNPEE |
Cancer and other malignant tumors. .... 11 Average age atentry........ e 38
a(459)—Carpenters ,
~ BY POLICY YEAR BY AGE AT ISSUE
1) (2) 3) 1) () 3
Exposed  Actual Expected Ratio %, Exposed  Actual Expected Ratio %
Years to Risk Dead Dead (2)+@3) Ages to Risk Dead Dead 2)=3)
1-2 67,881 230 204.06 113 15-29 45,183 122 92.28 ‘ 132
3-5 46,588 220 203.51 108 30-39 44,350 (151 125.63 120
6-7 8,804 31 47.29 66 40-49 25,410 118 134,29 88
50 & over 8,330 90  102.66 88
All 123,273 481 - 454.86 106 All 123,273 = 481 454.86 106
Number of deaths by cause (all ages) : : ' ,
Non-occupational accidents. ............. 68 Occupational accidents.............. 37
Tuberculosis of lungs............ e 43 Cancer and other malignant tumors. ... 36
PHEUIEOMIR . « vt oo e e e vncrarancenan es 40 Average age atentry....... e 38
a(462)—Coppersmiths, etc. (not roofing)
BY POLICY YEAR BY AGE AT ISSUE
)] 2 3 1 @ G
Exposed  Actual Expected Ratio % Exposed  Actual - Expected Ratio %
Years to Risk Dead Dead (2)+(3) Ages to Risk Dead Dead 2)+(3)
1-2 10,305 24 26.58 90 15-29 9,507 18 19.40 93
3-5 7,420 34 26.87 127 30-39 6,285 27 17.74 152
6-7 1,379 8 6.14 130 40-49 2,598 9 13.94 65
' 50 & over 714 12 8.51 141
All 19,104 66  59.59 111 All 19,104 66 59.59 111
Number of deaths by cause (all ages) L
Non-occupational accidents. ........... 8 Organic disease of heart............. 6
Tuberculosis of lungs.................. 7 Average ageatentry................ 36
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COMPLETE TITLES OF OCCUPATIONS*

a362
a363
a364
8365
a366
a367

a368
a380

a38l
a382

a383
a3g4

a385
a387

a386

2388

Flectrical engineers handling over 440 volts.

All other and not specified electrical engineers.

Electricians (not elsewhere classified) handling 220 volts or less.
Electricians (not elsewhere classified) handling 221 volts to 440 volts.
Electricians (not elsewhere classified) handling over 440 volts.
Electricians (not elsewhere classified) all others and not specified.

Electrical construction workers climbing poles (not telegraph or telephone).
Electricians in electric light and power plants.

Linemen and cable splicers (climbing poles) in electric light and power plants.
Other linemen and cable splicers in electric light and power plants.

Stationary engineers in electric light and power plants.
Stationary firemen in electric light and power plants.

Mechanics in electric light and power plants.
Other and semi-skilled operatives in electric light and power plants.

Oilers in electric light and power plants.

Laborers in electric light and power plants.

390 Workers exposed to dust in battery manufacture (storage and dry).
391", Workers exposed to lead in battery manufacture (storage and dry).

392§
393

%

. Workers exposed to lead oxide in battery manufacture (storage and dry).
Acid workers in battery manufacture (storage and dry).

394 Other semi-skilled operatives 1n battery manufacture (storage and dry).

396

400
403

405
406
407

411
412

420

Testers and others exposed to an electrical hazard in other electrical supplies manufacture.

Semi-skilled operatives in furs and preparation of skins.
Semi-skilled operatives in manufacture of fur goods.

Furnacemen in gas works.
Semi-skilled operatives in gas works.
Laborers in gas works.

Semi-skilled operatives in ice manufacture.
Laborers in ice manufacture.

Bottlers in non-alcoholic liquor and beverage industries.

*Norgr :—Those classes which are not separated by a space formed together a single group of occupations,
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THE ACTUARIAL SOCIETY OF AMERICA
AND
ASSOCIATION OF LIFE INSURANCE MEDICAT, DIRECTORS

346 Broadway, New York,
March 1, 1928.

JOINT OCCUPATION STUDY (1928) )

Dear Sir:

The Actuarial Society and the Medical Directors’ Association at their fall meeting instructed
the Joint Committee on Mortality to proceed with an investigation of occupational mortality.
Since then the Committee have been studying the subject and have now come to an agreement
upon the principal outlines of the work. A general invitation is now extended to all companies
represented in either of our societies to join with us.

The new (1926) occupation code is to be used and a majority of the classes studied. For
occupations involving accident hazard only, the issues of 1920 and later will be used; for all
others, the issues of 1915 and later, in both cases carried to the anniversaries in 1927. As all the
companies have been supplied with copies of the code, it is only mnecessary to indicate on the
attached sheet the code numbers of the classes to be investigated. The contributing companies
are requested to send to the Committee their data on the uniform mortality summary sheets of
which a sample is enclosed. The companies can therefore use their own perforated cards without
repunching provided that their code number for a given occupation agrees with all or a part of a
class now investigated. The only fields which will need to be used for this investigation are policy
number, age, year of issue, occupation, duration and cause of death. _‘Thé data are to be furnished
irrespective of whether issued “‘standard” or “substandard,” and ia those classes where both were
issued the companies are requested to contribute a reasonable proportion of the standard section
in order that the mortality ratio may not be overstated in the result. Only those policies are to
be included which would have been treated as standard insurance if it had not been for the occitpa-
tion.

The contributing companies will be asked to furnish also a mortality summary sheet of their
exposed and deaths under standard business for each of the two groups of years of issue in order
that basic tables may be obtained for measuring the expected deaths. If this material is now
arranged by calendar years the matter of translating to policy years is left to the actuary of the
company., '

It is quite evident from a comparison of the new code with those previously in use that in
the majority of occupations it will be necessary for the companies to refer to their application
papers in order to obtain more definite information. The Committee deem it advisable to go to
the extra trouble of making better differentiations than in the past in order to have as modern
and homogeneous an investigation as possible. Several large companies have been consulted and
have agreed to undertake the work, thus assuring its success. The Committee, however, do not
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wish to ask any company to search all its applications for the occupations to be investigated if it
does not have mortality cards or other convenient means for obtaining a record of these cases.

The expenses are expected to be moderate and are to be met in the same manner as in the
recent inter-company studies. That is, each institution bears the expense of furnishing its
mortality summary sheets to the Committee, while the expenditures at the Central Bureau for
combining, analyzing and publishing the material are to be assessed in proportion to assets among
the companies represented in either the Actuarial Society of the Medical Directors’ Association.

The Committee anticipate that the companies will have their material prepared by July 15th,
1928. '

A copy of the detailed instructions is enclosed for your information. It will be observed that
under the procedure outlined no cards need be transmitted and furthermore each contributing
company will have its own data for convenient and close comparison with the joint material.

We sincerely trust that your company is in a position to contribute its data to this investiga-
tion. Kindly let us have your decision as soon as possible.

Yours very truly,

ArTHUR HUNTER,

Chairman, Joint Committee on Mortality.

[175]
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INSTRUCTIONS TO CONTRIBUTING COMPANIES..

OCCUPATIONAL CLASSES

“The joint occupation study (1928) covers the occupations shown on the attached list. While
certain combinations are indicated there by parentheses, it is recommended that any institution
which can conveniently supply data for smaller groupings should do so. Thus (703-708) are com-
bines in the list, but several companies have specified the tonnage of the ocean steamers in their
own codes. Secondly, the code is intended to provide through its index for every degree. of
information in regard to the occupation (i. e., even when the industry is not specified, or on the
other hiand when it is not known what the exact duties of the applicant are); if therefore for certain
classes a company can not by consulting the applications make the required differentiations, it is
advised to use the corresponding ‘‘not specified” code number, even though that number may not
appear on the list. For example, cranemen are called for in nine different classes of mines, quarries
and factories, but the simple term “‘cranemen’’ with no industry specified in the application is to be
coded (521). By these devices we hope to attain the maximum of flexibility while also keeping
within practical limits. For those cases ini which the code does not at present provide the appro-
priate “not specified” title, the companies may by communicating with Mr. Robert Henderson,
chairman of the committee on the occupation code and index, obtained the authorized designation.

MATERIAL REQUIRED

“T'his investigation deals with policiés on white lives issued in the years 1920 and later for
occupations involving accident hazard only and 1915 and later for all other occupations, both
carried to the anniversaries in 1927. It will be unnecessary to eliminate ‘‘duplicate’ policies or to
record amount of insurance. Only those cases are to be included which would have been granted
life insurance at the normal rate of premium if it had not been for the occupation. ‘Thus policies
which would have been classed “substandard” because of build, race, residence, or medical im-
pairment are to be omitted. This permits the inclusion of minor impairments. Only ordinary
business is called for; accordingly industrial and group lines and $500 intermediate policies are
omitted.

METHODS OF RECORDING DATA

The data arc to be furnished on uniform mortality summary sheets, (a sample of one of
the two forms is attached) and there is no restriction upon the perforated card used to this end,
except that it should of course show age, year of issue, occupation, duration, mode of exit and
cause of death. ‘The materialis to be combined irrespective of whether issued “standard” or “sub-
standard,” and in those classes where both were issued the companies are requested to contribute a
reasonable proportion of the standard section in order that the mortality ratio may not be over-
stated in the result. The methods to be used in perforating the cards are described in the Com-
mittee's pamphlet of 1924, copies of which were sent to each company at the time. Additional
copies may be obtained through the Actuarial Society. Attention is drawn to the fact that true
(not rated) age is recorded on substandard cards. :

CHANGE OF OCCUPATION

In all cases the occupation at date of issue of the policy is to be used and the exposure is to
cease upon reduction in rating from substandard to standard or to a less hazardous occupation.
The companies insuch event are at liberty to treat the case under the new occupation as an issue at

date of change.
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CAUSE OF DEATH

The principal causes of death are to be recorded on the summary sheet in two groups of ages
at issue; it will be seen that the classification used is that of the M. A. M. I. modified to separate
accidents due to the occupation at date of issue and deaths from warfare. A few classes of occupa-
tions have been placed in the list for the sole reason of obtaining their rate of death from accident.
This explains the inclusion of farmers, for example.

BASIC TABLES OF MORTALITY

As a means for measuring the expected deaths in each of the two groups of year of issue
referred to above basic tables will be prepared. Each contributing company is requested to
furnish mortality summary sheets of exposed and deaths under standard business (1) issued in
1920-1926 carried to the anniversaries in 1927 and (2) issued in 1915-1926 carried to 1927. These
will be without regard to occupation, and should be by amounts insured since some companies do
not have this material by policies. It is desirable that the preparation of these standard tables be
advanced as much as possible since this material from each company is to be combined at the
Central Bureau and printed summary sheets prepared with the resulting rates of mortality
indicated at the respective age-groups and durations. The subdivision according to cause of
death may be made by examining a representative proportion of the records of death in those
companies where to examine them all would be a prohibitive amount of labor.

SUMMARY

The order of the work is therefore—preparation of the standard tables and at the same time
classifying, sorting and tabulating in the occupational classes, next, determination of the causes of
death on the standard tables and finally, the preparation of the summary sheets including calcula-
tion of expected deaths and synopses in the respective classes.

The code number of your company will be furnished upon learning that you intend to take
part in the investigation.

[1771




Page
3

11
20
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109-111
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175
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ERRORS AND OMISSIONS

Add “In charge of Central Bureau, Walter G. _Bowerman.”
691-701 Under ‘‘Decrease,” instead of ‘20" read “30.”

A60 Column (5), instead of “No’’ read “3.”
482 Column (5), instead of “No”’ read “3.”
552, 557 Column (5), instead of “No’’ read “3.”
791 Line (1), instead of “causes’” read “caused.”

Six classes Instead of “(2)+(3)” read “2)=(3).”
421, 421A, 421B, heading, instead of ‘“foreman’’ read “foremen.”
696 Line (3), instead of “posts’’ read “‘ports.”

Line (7), instead of “‘of the” read “or the.”

Line (4), instead of ‘‘combines” read “combined.”
End of first paragraph, instead of “‘obtained’’ read “obtain.”




