A NOTE ON COHORT INFANT MORTALITY RATES

Lillian Guralnick and Edward D. Winter

THE INFANT mortality rate is probably the
best known and most quoted vital statistic. In
its commonly used form, it is the number of
deaths of infants under 1 year of age in a given
period divided by the number of live births in
the same period, per 1,000 or per 100,000 live
births. As a rate, this definition obviously vio-
lates the requirement that the numerator of a
rate should arise from the population described
in the denominator. Some deaths of infants
under 1 year of age in any interval are of babies
born in an earlier period who are not repre-
sented in the denominator, which is the number
of live births in the same interval as the deaths.
Conversely, some deaths of infants under 1 year
of age relating to the live births in the year will
occur in the following year. While the infant
mortality rate is thus not technically perfect,
generally no great difficulty has been experienced
in using it. With little change in the numbers
of births from one period to the next, no great
inaccuracy could possibly occur in the de-
nominator.

Exceptions to the usual stability in numbers
of births have occurred, however, during the
years for which infant mortality has been re-
corded for the United States. In 1946 and
1947 a sudden shift in the numbers of annual
births was large enough to make the infant
mortality rate as defined here unsatisfactory.
To provide a better measure of the risk of death
of infants under 1 year of age during a calendar
period when changes in the number of births
occur, a number of adjustments have been de-
vised. These adjustments allocate either the
deaths of infants under 1 year of age or the
births in any given period so that the numerator
and the denominator of the rate refer as closely
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as possible to events in the same period. The
many ways in which this allocation can be done
have been described in detail in a publication of
the World Health Organization (7). A modi-
fication of the numerator adjustment method
has been used in the United States (2). It pro-
vides an adequate approximation in most in-
stances of the risk in a given calendar period
of an infant dying at under 1 year of age.

An accurate measure of the true risk of an
infant dying in the first year of life can also be
readily computed. For any given cohort of
births, for example, births in a stated month or
year, the deaths occurring in this group can be
cumulated until all infants in the cohort have
reached 1 year of age. Division of the cumu-
lated deaths by the number of live births in the
cohort gives the probability of a live-born child
in this group dying before his first birthday.
This type of rate has been used in special studies
and in life tables, but it has not been shown
routinely in tables of vital statistics. For one
thing, an annual cohort rate cannot be computed
for births in a calendar year until the end of the
following calendar year. And allocation of
each death to the correct cohort of births re-
quires knowledge of the month of birth for each
child. This information has not generally been
tabulated for the United States. Thus, while
the concept of the cohort rate is straightfor-
ward, the cohort infant mortality rate that can
be computed with the information for the
United States existing at present—age at death
and month of death—is an approximation to the
extent that the deaths are allocated to a month
of birth based on these two known factors.

Rates for the cohort of births in the United
States for each month from 1940 through 1961
have been computed and are shown in table 1.
Since these figures measure the risk for infants
born in a stated month of dying during the first
year of life, rather than the risk of infants
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Table 1. Infant mortality rates for birth cohorts, by month and year of birth, United States,
1940-61
Month of birth
(deaths under 1 year per 1,000 live births)
Year of birth
Total | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec
.2125.0123.0|23.6|24.8|25.7|26.2|26.2|26.3|25.6|25.6|25.4| 252
.91 25.5(24.4 | 24.1|25.4(27.3|27.626.6|25.9(25.6]26.9|26.2 25.6
.3126.2|24.6 (24.5|25.6 | 27.3|27.3|27.2|27.4]|26.3|26.3|26.3 26.1
.0126.2|24.5|25.4|26.2|27.1|27.9|28.3|28.427.227.8]27.9| 27.0
.51 25.51{24.8]25.0)25.9(27.2|27.7|27.6|27.5|26.6|26.8 | 26.6 26.0
.2124.9|124.1124.3|26.4|27.7|27.6|27.4(27.2|25.5|26.6|26.5| 26.2
.4125.5)|24.6 | 25.0| 26.4 | 27.3|27.9|27.4(27.1|26.726.2]26.4| 25.8
.5(25.6124.9|25.4(26.8]27.3|28.1|27.3|27.6]26.6|26.9]259 25.7
.527.3125.6 |26.1|27.7|29.1|29.2|28.3|28.0|27.4|27.7(26.9 26.0
.4(28.3|126.9]26.6|28.5|29.6|30.5|29.628.7]|28.3]28.4]|27.7 27.9
.5 28.7 (27.3127.4]28.3|28.5(29.2|29.4|28.9|28.3(28.9]29.0 28. 4
.3 128.4(27.6(28.5]|30.3|30.6(29.7|29.529.629.4(29.0]29.5 29.5
.8131.629.5|29.2|31.6 |32.4)|32.2|31.6|31.6 {30.2|30.0]29.8 29.8
.9132.6 (30.2(29.4]31.2|33.1]34.5|32.3(32.2|31.132.0] 32.2 32.4
.0[31.9]30.2|30.4|31.5|31.6|31.2|31.5|33.5|32.4|32.8|33.7 33.3
.6136.2 |34.5(34.0|35.5]|37.1|36.9|34.8|34.8|33.5|33.8]33.4| 33.1
.0(38.7136.7|35.8(36.9|37.8|37.8|36.1|37.4|36.7|37.0]36.5 37.0
.0]39.7|37.3(39.1|39.3|40.0(40.0(38.4|38.739.1|39.3]|38.7 39.0
.7 (40.1 | 38.3|38.4|38.5(39.739.9|39.840.3 |39.4|39.9|41.3 41. 4
.3 144.6 (40.9 [ 39.6 | 41.6 | 41.7 | 41.3 | 41.4 | 42.0 | 41.2 | 39.6 | 40.9 41.3
.5149.4 | 45.7 | 44.4 | 44.6 | 45.5 | 44.6 | 42.0 | 42.1 | 42.3 | 44.2 | 45.3 45.0
1940 ________ 47.7 | 49.7 | 47.7 | 46.2 | 46.4 | 46.4 | 46.7 | 45.8 | 46.3 | 46.9 | 48.6 | 50.4 | 51.5

Sourck : Computed from data in reference 4.

Table 2.

year of death, United States, 1940-61

Infant mortality rates adjusted for changing numbers of births, by month and

Year of death

Month of death

(deaths under 1 year per 1,000 live births)

Total | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec
1961 ____ . ______ 25.3 | 28.525.9)24.9(124.9|250]24.6(23.9(23.5|23.7250(257| 27.1
1960_ ... ______ 26.027.9)26.8|26.2|25926.6|262|24.6|23.1|23.3|26.0|26.6| 287
1959 _______ 26.4(29.4|27.1126.1|25.726.9]259|24.8(247)24.9|252]|27.0 27. 4
1958 . 27.0(29.1128.0(27.1]26.8|26.8]26.4|26.3|251|24.4|26.3 |27 4 29. 6
1957 o _____ 26.4129.0)26.5|26.3|25.8|26.0/[26.0|251|24.3|24.426.4|27.1 27. 7
1956 _______ 26.1 | 27.7|125.3(25.3)26.7(27.9|26.5|25.3|249|22.71256]|26.5 28. 3
1955 ____ 26.4 | 28.8 | 27.3(25.6|25.8(25.8|26.1|25.7|249|24.8|255|27.2 28. 7
1954 ______ 26.7 | 28.4 | 26.6 | 26.2|27.3(27.0|27.4|25.8]|24.8|24.5]|26.0| 26.6 28. 3
1953 . 27.830.9|28.7|27.4|27.7(1280(27.7|26.0|26.1|26.5|27.7|27.8| 285
1952 ________ 28 5(29.8|28.8128.9|28.8(27.9(30.7(27.9(26.0|26.3|283]|286| 29.5
1951 ___ 28.6 | 31.5|31.0(29.3 284 (27.7|281|27.1|26.5|259]|281]29.2 29. 7
1950 _______ 29.2130.1(29.631.1]30.9(29.8|29.1|27.0(26.8|27.1|27.7]29.6 31.2
1949_____________ 31.4|34.8133.7(32.1130.6(30.7(301|30.9|30.9]|29.3]29.8]30.7 31.7
1948 _________ 31.8(36.2(34.8|32.2|31.7(327(322(29.7(30.2|287|31.0f31.1| 327
1947 ____________ 32.8136.7|351(34.7)32.8[31.3/129.9{29.1]29.929.3|29.6| 314 34. 3
1946 ________ 34.6 1 39.7]39.5(36.7|37.0(381|36.5|33.5(32.4(31.2]|32.1|32.7| 354
1945_____________ 38.1|41.3]43.1[39.8|36.9(36.2|36.5|34.4(37.1|37.2]|359]| 36.4 41. 1
1944 _________ 39.4 | 43.7(40.3 | 41.8 | 40.9(39.1|39.3|37.3(37.1|381]39.737.8 39. 4
1943 ____ 40.7 | 44.5 | 43.8 | 44.039.4 {381 (387381 |37.8|36.2|37.3|39.8( 44.3
1942 ________. 41.2 | 47.4 | 47.4 | 45.3 |1 42.1 | 40.6 | 39.9 | 40.4 | 37.8 | 38.3 | 38.1 | 38. 4 42. 2
1941 _____________ 45.9 | 57.4 | 52.4 | 50.3 | 45.2 | 43.6 | 43.3 | 43.8 | 42.1 | 41.7 | 44.3 | 44.0 43. 2
1940 . ___ 47.4 | 56.1 | 52.1 | 49.5 | 46.8 | 45.5 | 44.0 | 44. 4 | 41.7 | 41. 44. 4 | 49.1 53.1

Source : Reference 4.
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under 1 year of age of dying in the stated month,
the seasonal pattern is not at all like the familiar
swing of mortality. Adjusted death rates for
infants under 1 year of age, shown in table 2,
have been high in winter months and low in the
summer, the peak being reached each year in
December or January and the low point in July,
August, or September. Cohort death rates
since 1948 have shown a pattern of seasonality
different from that for the adjusted rates. The
cohort death rates were lowest in February or
March and highest in May through August.
Most of the seasonality in infant mortality
rates for each month is produced by the com-
ponent of deaths between the ages of 28 days
and the end of the first year of life (3). While
these deaths are small in number, amounting in
1961 to only 27 percent of all deaths of infants
under 1 year of age, they occur chiefly as a re-
sult of infectious diseases and show a large am-
plitude of seasonal variation throughout the
year. This group of deaths determines the
pattern of seasonality for deaths of infants
under 1 year, since there is little monthly change
in the neonatal death rate under 28 days. The
postneonatal (28 days-11 months) deaths also
determine the pattern of the monthly cohort
rates. Roughly one-third of the postneonatal
deaths result from the respiratory diseases,
which are more frequent in the winter (4).
Thus infants born during that season will have

reached the postneonatal age group during the
summer, when the incidence of respiratory dis-
eases is low. The child born in May, June, or
July will be exposed to greater risk of respira-
tory disease during the following winter.

The high proportion of infant deaths at ages
under 28 days serves to explain the close sim-
ilarity between the annual cohort rates and ad-
justed rates. In the period 1940-61, these rates
never differed by more than 3 percent (tables
1 and 2). The cohort rates do not replace the
calendar infant mortality rates; they serve
rather as an additional method of analyzing
infant mortality.
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Proposed New Tolerances for Two Pesticides

The Food and Drug Administration, Department of Health, Edu-
cation, and Welfare has proposed a regulation to reduce the residual
amounts of aldrin and dieldrin permitted on 55 agricultural commod-
ities from 0.25 ppm. to 0.0 ppm. Petitions are pending which, if ap-
proved, would establish tolerances of 0.1 ppm. for a number of these

commodities.

The regulation would not affect 30 commodities already having an
established 0.1 ppm. tolerance, and it would make no change in the
authorized use of the 2 pesticides for 109 commodities registered by the
Department of Agriculture on the basis that no residue is present on

the crop as marketed.

The new tolerances would not go into effect until publication of a

final order in the Federal Register.

Raw agricultural products prop-

erly treated before that publication would be subject to the old rather

than the new tolerances.

694

Public Health Reports



