
The first results of a study of the mortality experience of a group of males
insured under the Old Age and Survivors Insurance system are reported.
One significant point brought out is that the activity of the individual
in terms of work is related to survivorship. Other aspects are
also discussed.
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THIS paper presents the findings of a

Tfirst analysis of the reported mortality
experience from January 1, 1956, to
December 31, 1959, of more than
250,000 white males between 20 and 64
years of age in 1955, who were living,
and currently insured as of January 1,
1956, under the Old Age and Survivors
Insurance system. This group is de-
rived from the 1 per cent sample of
white male wage earners selected and
described by the Bureau of Old Age
and Survivors Insurance (BOASI) 1"2
The search to identify factors that

have a bearing on the development of
disability and mortality in adulthood
requires a careful examination of the
working environment, since people (at
least most males) spend a substantial
proportion of their time in this environ-
ment. This view, stimulated further by
the findings relating, for example, car-
cinogenesis and the exposure to certain
industrial processes, has led to the
formulation of a broad program of in-
vestigation aimed at obtaining data on
disability and mortality of groups ex-
posed to specific work environments over
a period of time. As part of this pro-
gram two samples of wage earners utiliz-
ing the BOASI system have been estab-

lished: (1) a 0.1 per cent sample3 of
wage earners employed during the years
1937-1940 followed for mortality to
1961, (2) a 1 per cent sample of wage
earners covered by BOASI in 1955 and
followed for mortality through 1959.
Both samples will provide standards with
which to compare the mortality of spe-
cific employed groups. The present paper
provides an analysis of the mortality ex-
perience of the sample cohort established
in 1955.

Material

By contract with the Bureau of Old
Age and Survivors Insurance of the So-
cial Security Administration, (a) punch
cards were obtained on the 1 per cent
sample of the workers in covered em-
ployment in 1955 used by the BOASI
in its report, with information on age,
sex, color, insurance status, classifica-
tion of the industry of major job and
its location, and taxable earnings by
quarter worked; (b) information on
death benefit claims made by bene-
ficiaries of individuals in this sample
from 1955 to 1959 inclusive with date
of death and the state where claim was
made. On the basis of information
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Table 1-One Per cent Sample of Workers in 1955 Reported Covered by
BOASI by Age, Sex, and Color*

Number
Age Male Male Female Female
Group White Nonwhite White Nonwhite

<20 26,309 2,744 21,671 1,209
20-29 78,477 9,151 47,717 5,841
30-39 91,070 9,643 41,037 5,922
40-49 80,305 8,188 38,943 4,784
50-59 58,193 5,077 26,148 2,586
60-69 34,644 1,991 12,051 785
70 and over 9,169 439 2,391 145
Unknown 483 75 148 21

Total 378,650 37,308 190,106 21,293

* e.g. Table C200, Handbook of Old Age and Survivors Insurance Statistics, Employment, Wages,
and Insurance Status of Workers in Covered Employment, 1955. U. S. Department of Health, Educa-
tion, and Welfare, Social Security Administration, Bureau of Old Age and Survivors Insurance,
Gov. Ptg. Office, 1961.

given in (b), copies of death certificates
were requested from the vital statistics
offices of the states in which death was
alleged to have occurred.
The distribution of the 1 per cent

sample by age, sex, and color is shown
in Table 1. For purposes of this analysis,
the following were selected:
1. White males between 20 and 64 years of

age on January 1, 1955.
2. Individuals who were insured (permanently,

fully, or currently) on January 1, 1956. This
means that these persons had one or more
of the following characteristics

(a) 40 or more quarters of coverage
(b) one-quarter of coverage for every two

calendar quarters elapsed after 1950
or after attainment of age 21, which-
ever is later, with a total of at least
six such quarters of coverage

(c) a minimum of six-quarters of coverage
during the 12-quarter period 1953-1955.

3. Persons employed in nonfarm industry and
commerce, nonprofit organizations, and
state and local government. Excluded are
persons with self-employment credits and
persons employed on farms.

Table 2 shows the results of these
exclusions. When, in addition, the deaths

Table 2-Male White Wage and Salary Workers Living and
Insured, on January 1, 1956. Based on 1 Per cent Sample
of Workers in 1955 Covered by BOASI.

Number
Age Living Reported Dying Surviving on
Group in 1955 During 1955 January 1, 1956

20-29 65,324 82 65,242
30-39 76,554 128 76,426
40-49 63,741 263 63,478
50-59 44,454 466 43,988
60-64 15,382 244 15,138

Total 265,455 1,183 264,272
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reported during 1955 are subtracted, a
total of 264,272 persons were presum-
ably alive on January 1, 1956, and
posssessed the indicated characteristics.
This constitutes the cohort under study.
One of the main reasons for the above

exclusions, aside from cost, was to
achieve greater assurance of the com-
pleteness of the mortality reporting. The
data on mortality result from a volun-
tary process, submission of a claim on
the part of the beneficiary of the de-
ceased insured. Therefore, we would ex-
pect no claims to be submitted if the
beneficiary knew that the deceased was
uninsured or regarded the monetary
benefits not worth the efforts of collect-
ing them. We have assumed that by
limiting the analysis to persons fully
and/or currently insured, we have re-
duced the magnitude of the error of in-
complete reporting. But, the extent to
which such error persists cannot be de-
termined by us. This limitation must be
kept in mind in interpreting the findings.

Mortality and Survivorship, 1956-1959

Comparison with U. S. Life Tables

In Table 3 are shown the basic data
on mortality and survivorship by age
groups as well as comparative survivor-
ship estimates derived from U. S. Life
Tables.

Data on white males from the Life
< n Table for 1949-1951 and the abridged
,->\o Life Table for 1959 have been employed

for comparison. The observed findings
are closer to the estimates for 1959

@ than to those for 1949-1951. This is to
2 ' be expected since the cohort experience
8 begins with 1956. In both instances, the
__ ratio of expected to observed survivors
0 0 decreased regularly with advancing age.

>v In the comparison with the 1949-1951
e~-, Life Table this ratio decreases from

Q 0.9984 for the 20-29-age group to
;,~;; 0.9724 for the 60-64-age group. The

corresponding ratios for the comparison
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Table 4-Mortality January 1, 1956-December 31, 1959 of Male White Wage and
Salary Workers Insured on January 1, 1956, According to Quarters of Coverage
Reported in 1955. Based on 1 Per cent Sample of Workers in 1955 Covered by
BOASI.

One Quarter Two Quarters Three Quarters Four Quarters
Deaths Deaths Deaths Deaths

Age per per per per
Group No. 1,000 No. 1,000 No. 1,000 No. 1,000

20-29 4,170 5,827 9,096 46,149
7.4 6.0 6.4 5.1

30-39 2,735 3,427 6,063 64,201
15.4 17.2 12.9 7.7

40-49 2,123 2,758 5,045 53,552
38.7 43.5 35.7 22.5

50-59 1,635 2,041 3,819 36,493
75.2 82.3 76.7 55.9

60-64 659 794 1,421 12,264
150.2 127.2 121.7 94.8

All Ages 11,322 14,847 25,444 212,659

with the 1959 Life Table are 0.9992
to 0.9728.
To the extent that a current life table

will reflect the survivorship of a cohort,
it would appear that the four-year ex-
perience of this cohort of wage earners
is about the same as that of the general
population, perhaps slightly better.

Quarters of BOASI Coverage, 1955

The Social Security System obtains
individual contributions by quarters of
the calendar year. Except in the case
of persons whose earnings are from
farm wages or self-employment (not
considered in this study), the individual
is covered in relation to Old Age and
Survivors Insurance for each quarter in
which he obtains $50 or more in wages.
This means that he is not covered for
any quarter in which taxable earnings
of $50 or more have not been reported.
Thus, a wage earner covered in one,
two, or three quarters only is a person
who has received $50 or more in wages
in a covered employment in only one,
two, or three of the four calendar quar-
ters. However, due to a special adminis-

trative rule, a wage earner whose tax-
able earnings in one, two, or three quar-
ters during a calendar year have
reached the maximum annual taxable
earnings set by law for the year ($4,200
in 1955) will be credited with four
quarters of coverage during that calen-
dar year.

Table 4 shows the four-year mortality
rates (1956-1959) of this cohort classi-
fied according to quarters under covered
employment in 1955.
Two findings are noteworthy: (a)

The great majority of the workers were
covered for all four quarters, and (b)
the four-year mortality rates are
markedly lower for the four-quarter
workers than for the remainder.

This finding could indicate that ill-
ness may have been an important reason
why some of the wage earners were not
covered by BOASI for the total calendar
year.

Before discussing the above finding
further, let us examine cause of death.
In order to acquire data on cause of
death, it was necessary to obtain the
death records. This entailed obtaining
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the cooperation of all vital statistics
offices in the country and was the most
time-consuming operation in the collec-
tion of data for this study. Assistance
was generously given by all except one
(city of New Orleans) of the vital sta-
tistics offices of the United States. Even
so, for 13.6 per cent of the deaths re-
ported by BOASI, no death certificate
has been located to date. The search
work, seeking better information on
place of death, continues with further
assistance from BOASI, and will un-
doubtedly reduce the above percentage.
The percentage of unlocated death cer-
tificates is somewhat less among the
four-quarter workers than among the
others: 13 and 16, respectively. It is
somewhat less among older workers than
among the younger ones.

For purposes of comparing 1956-1959
mortality by cause of death in four-
quarter workers and in the one-two-
three-quarter workers, and between these
groups and the United States white male
population, the deaths from unknown
causes have been distributed propor-
tionally to the frequency of each cause
as observed among the deaths for whom
death certificates were found. This pro-
cedure assumes that inability to locate a
death certificate is due primarily to fac-
tors such as misspelling, inadequate in-
formation on place of death, and the
like, and that these factors have nothing
to do with the fact of death or cause of
death.
The pertinent findings with reference

to major groups of causes of death
among the wage earners are presented
in Table 5. Examination of the four-
year mortality rates for "all causes" re-
veals that the rates for United States
are generally somewhat higher than
those of the four-quarter workers, but
except for the youngest age group much
lower than corresponding rates in one-
two-three-quarter workers. This pattern
of difference is generally observed for
the several groups of causes of death,

indicating that the higher subsequent
mortality experience of the one-two-three
quarter workers is not related to any
one group of causes of death.

Reported Annual Earnings, 1955

In Figure 1 are presented graphically
the findings on the four-year mortality
experience among these wage earners
classified according to reported earnings
in 1955. For each of the quarter-cover-
age classes, the workers were grouped
into the following three categories of an-
nual earnings: one-quarter workers into
earnings of (1) less than $450, (2)
$450-$899, (3) $900 and over; two-
quarter workers into (1) less than
$900, (2) $900-$1,499, (3) $1,500 and
over; three-quarter workers into (1)
less than $1,350, (2) $1,350-$2,699,
(3) $2,700 and over; four-quarter
workers into (1) less than $1,800, (2)
$1,800-$3,599, (3) $3,600 and over.
The median earnings for each of the
12 categories in the five age classes,
and the number of deaths per 1,000
living in 1955 in each category of age
provide the coordinate points for Fig-
ure 1. Thus, for the 40-49-age class, the
median earnings of the four-quarter
workers in the less than $1,800 category
was $1,200 and the mortality rate 32
per 1,000, while in the $3,600 and over
category the median earnings was
$5,300 and the mortality rate was 20
per 1,000.
From Figure 1, it is clearly apparent

that mortality in 1956-1959 was higher
among the workers whose earnings were
lowest, and that the workers with high-
est earnings had the lowest mortality.
The earnings effect is observed for all
age groups and in most instances for
each quarter-coverage group. Further-
more, with the possible exception of the
one-quarter workers who are numerically
the smallest group, the impression from
Figure 1 is that the difference in mor-
tality rate between four-quarter workers
and the other workers tends to disap-
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FOUR YEARS MORTALITY EXPERIENCE

pear for equal levels of earnings. Al-
though it is not shown in Figure 1, the
relation between mortality and earnings
was examined in terms of the broad
categories of cause of death used in
Table 5. In general, the inverse rela-
tion of earnings level and mortality ap-
peared to be present in each of these
broad categories.

Could the relationship of low earnings
in 1955 and high subsequent mortality
in 1956-1959 be simply a manifestation
of underreporting of death claims, as-
suming that underreporting occurs more
frequently among beneficiaries of high
earnings workers than among those of
low income workers? We do not be-
lieve that underreporting plays an im-
portant role. In the first place, the dif-
ferences are too regular. In the second
place, the levels of earnings, which con-
stitute the bulk of the observations con-
sidered here, are of modest magnitude.
It is difficult to believe that families with
male wage earners whose earnings were
at this modest level could afford to

forego the death and widows benefits
which had accrued to the deceased.

Summary and Discussion
The major findings of this study of a

group of wage earners observed for four
years are that the earnings level and
the work experience (expressed in terms
of quarters of a calendar year) under
BOASI covered employment in 1955 are
related to the subsequent survivorship
from 1956 to 1959, inclusive. Male
white wage earners whose work experi-
ence under covered employment was less
than the full calendar year in 1955 had
a higher subsequent four-year mortality
than those wage earners with full cal-
endar year coverage. In both groups of
individuals, those with a full year's
coverage and those with less than a year's
coverage, mortality was inversely re-
lated (and survivorship directly related)
to level of reporting earnings. The dif-
ferential mortality was observed for all
broad groups of causes of death.
The finding that the entire cohort had

MORTALITY
RATE

IPER 1,000) 1 2 3 4
Quorters Viork*ed

9AeE

D

I ANNUAL
s 500 1,000 2,000 3,000 4,000 5,000 EARNINGS ($)

Figure 1-Mortality Rates, January 1, 1956-December 31, 1959, Among Male White
Wage and Salary Workers, Insured on January 1, 1956, According to Age, Quarters
of Coverage, and Reported Earnings in 1955. Based on 1 Per cent Sample of
Workers Covered by BOASI in 1955.
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a somewhat better survivorship experi-
ence than that of the general popula-
tion could be merely the result of an
artifact due to underreporting of deaths.
Or it could be due to a combination of
a number of factors. The findings of the
study *group may be due to a certain
extent to (a) selective pre-employment
practices of employers relating to job
requirements of employment, in terms
of physical and health status, as well as
selective policies and forces pertaining
to sickness, disability, compensation, and
age which screens from the currently
employed population persons who are
or represent potential health risks, (b)
industry and job selection by the indi-
vidual in relation to certain physical
characteristics and those who leave jobs
because of the development of sickness,
(c) beneficial effects of the use of hos-
pital and sickness insurance and the ex-
tension of these provisions on a national
basis since 1955, (d) the presence or
absence of industrial medical programs.
Some of the these factors might be

expected to operate to improve the sur-
vivorship experience of a cohort of ac-
tive workers while others might be ex-
pected to place such workers at an in-
creased risk of mortality. Perhaps for
short-run survivorship, the fact that an
individual must be in fairly good health
to remain actively employed is a suffi-
ciently strong factor to produce the re-
sults observed in this admittedly com-
plex situation.

That individuals with less than a full
year's coverage have a higher mortal-
ity risk in subsequent years could mean
simply that in a substantial proportion
of such individuals no covered work
was actually no work, and that this un-
employment was due to development of
illness and disability. The inverse rela-
tionship of earnings level and mortality
unrelated to cause of death is not as
easily explainable. As alternative ex-
planations one could consider: (1) wage
earners in the lower brackets come from
the lower socioeconomic strata of our

society, have the least skills, and conse-
quently can command only the lower-
paid jobs where working conditions may
be more hazardous. This additional haz-
ard, in conjunction with all the other
health related factors associated with
membership in these strata of our so-
ciety, produces the increased mortality
in the lower earnings groups, (2) some
wage earners are in the lower earnings
brackets because of sickness or disabil-
ity and others for the same reasons
gravitate to certain low paid employment
or intermittent employment, and the ob-
served association is occasioned by the
increased risk of mortality among such
persons.
The fact that mortality is inversely re-

lated to income level constitutes one of
the oldest vital statistics findings and
was a major stimulus to the public
health movement. The persistence of
this relationship to the present, while
somewhat surprising in view of the gen-
eral improvement in all socioeconomic
characteristics in this country, has been
indicated in a number of ways; the re-
cent study by Patno4 on the population
of Pittsburgh, by Stockwell5 on Hart-
ford and Providence, and by Gural-
nick6 for the United States in 1950 are
good illustrations. However, this rela-
tionship has been specified in terms of
the characteristics associated with in-
come level; crowding, personal hygiene,
nutritional status, medical care, and so
forth, that are factors in the onset and
progression of particular disease condi-
tions. In this study, no clue is obtained
regarding the specific nature of the re-
lationship of reported earnings to mor-
tality. The broadness of the grouping of
causes of death could be a confounding
factor and, therefore, the data should
be re-examined in terms of more spe-
cific causes of death. Steps to do so,
within the limits of our data, have been
taken, as well as steps to examine, within
the limits of the information available,
whether or not industry of major job
and changes in relative earning levels
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FOUR YEARS MORTALITY EXPERIENCE

are factors in the differential mortality.
One positive point brought out by

the findings of this study is that the
activity of the individual in terms of
work is related to his survivorship; and
consequently, community knowledge of
individuals who become inactive while
still under the usual retirement age may
identify individuals subject to higher
risks of mortality for whom community
preventive and therapeutic measures
should be instituted.
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Through the generosity of friends and colleagues of Alice Hamilton, M.D., as-
sistant professor of industrial medicine, Emerita, the Harvard School of Public
Health has established a fund in her honor. The first use of this fund will be for the
Alice Hamilton Lecture to be given May 27 in the Auditorium of the Jimmy Fund
Building at 35 Binney Street, Boston, Mass. The first Hamilton Lecturer is Harriet
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Man-Made Disease."
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