153

POPULATION MORTALITY AND ASSURED
LIVES’ MORTALITY IN GREAT BRITAIN—
A COMPARISON OF TRENDS

By H. A. R. BARNETT, F.I.A.

Note: This report is an outcome of research which the author undertook on behalf of
the Joint Mortality Investigation Committee.

AN investigation into the changes which had occurred in mortality rates since
1924, carried out in 1952-53, indicated that improvements had been pro-

ortionately greater at the younger than the older ages, had been more marked
in the assured lives’ data than in the national data above age 55, but had been
more marked in the national data than in the assured lives’ data at the younger
ages since World War II.

2. It was thought that it would be interesting and useful if a regular routine
were set up for examining continuously the changes in the two sets of
mortality data, in such a way that a comparison between national and assured
lives’ mortality would always be available. A comparison of trends requires
a base period to which subsequent years may be compared, and for this
purpose the period 1929-33 was chosen, since dependable rates for both sets
of data for that period could easily be calculated and graduated. The assured
lives' data were already available for that quinquennium (though not for
individual years), and the national data could be compiled from the 1931
census figures and the deaths for the 5 years in question, combining the figures
for England and Wales with those for Scotland. .

3. For the assured lives’ statistics the data for all offices and classes com-
bined, durations 5 and over, were employed; they were also subdivided
into the medical and non-medical sections. To confine the investigation to
data which would be sufficiently large and reliable, the ages 30 to 79 only
were used.

4. It was considered that, rather than employ a complicated index, the
trends and comparisons could best be indicated by showing the rates of
mortality and expressing these as percentages of the corresponding rates for
the base period. To minimize the possibility of the trends being masked by
random errors, it was decided to group the data in quinary age groups. This
causes no difficulty for the national data, but the composition of certain groups
in the assured lives’ data must not be overlooked; for example, the data at
age 65 are approximately half the data at age 60, and a crude mortality rate
for the group 60-64 would refer to a younger age, on the average, than a
similar rate calculated from the national data (quite apdrt from the shift of
half a year in the ages, which is considered in § 6). Accordingly, it was decided
to calculate quinary group mortality rates for the assured lives’ data by taking
the unadjusted central rates at the five individual ages and weighting them
by reference to the numbers in a standard population at these ages.

5. For the assured lives’ experience rates of mortality were available for
each individual year of age and comparable rates were available for the base
period of 1929—33 from the national data, but for more recent years the
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156 Assured Lives’ Mortality in Great Britain

national data were available in quinary age-groups only. This suggested that
the 19, sample of the 1951 census should be used as the standard Populatioy
to which the rates of mortality for individual years of age should be applieq it
being thought that the group rates so calculated would be reasonably cop,.
parable with the group rates yielded by the national data for the years arounq
1951. The use of a standard population also ensured that the group rateg
derived from the assured lives’ experience for different calendar years woylq
be comparable with each other.

6. For the assured lives’ data, the individual ages for which central rateg
of mortality could be calculated were ages nearest birthday, but group rateg
were required for ages last birthday in order to be comparable with the nationa]
figures. It was considered that no significant error would ensue from takip,
the standard population from age x—% to x+3 as being equal to half the
population aged x— 1 last birthday plus half the population aged x last birt},- |
day ; these standard populations at half ages would give the required weightin,
for four out of each five ages—e.g. for the age group 30 to 35 last birthday they
give the weights for ages 31 to 34 nearest birthday inclusive—and the groy
is completed by weighting the rate for age 30 nearest with half the standard
population at age 30 last birthday, and the rate for age 35 nearest with half
the standard population at age 34 last birthday.

7. Table 1 shows details of the standard population, the central rates age
by age (each set graduated by King’s method of osculatory interpolation) for
the national data, the assured lives’ combined data, and the medical and non-
medical sections separately; and finally, the quinary group rates found by
use of the standard population. The group rates for the assured lives’ com-
bined data are also shown expressed as percentages of the national rates.

8. 'The routine suggested in § 2 has been completed for each of the years
1948-52 inclusive. For the assured lives’ data, similar group rates to those
found for the base period have been calculated from the data available. For
the national data, the estimated populations for England and Wales in quinary
age groups are available in the Registrar General’s Annual Reviews, and the
deaths are published in these Reviews both for England and Wales and for
Scotland; for the Scottish populations, however, the published data amalga-
mate all ages from 70 onwards; full particulars were kindly supplied by
Mr W. S. Hocking, and in order to obtain consistency with the statistics he
made available, the data taken from the Reviews were the civilian populations '
and deaths for the years 1948 and 1949, and the home populations and all
registered deaths for the years 1950 onwards. The national group rates are
simply the deaths at the five ages divided by the estimated population.

9. Table 2 shows the quinary group rates for each of the years in question,
for both the assured lives’ combined data and for the national data; and also
the assured lives’ rates expressed as percentages of the national rates. These
percentages, when compared with the similar percentages shown in Table 1
for the base period, show that although they still rise with age, the rise is
neither so rapid nor so marked as it was in 1929-33.

10. Table 3 shows the quinary rates for the assured lives’ combined data
and for the national data expressed as percentages of the corresponding rates
for the base period. This bears out the conclusions described in § 1, i.e. that
the improvements are more marked in the national data up to age group
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158 Assured Lives' Mortality in Great Britain

5054 (the assured lives’ percentage being higher than the national percentage
in all but one of the twenty-five sets of group rates), and more marked in the
assured lives’ data in all the age groups over age 54 (the assured lives’ per.
centage being the lower in all but two of the twenty-five sets). The fact that
the percentages have been calculated simply from rates of mortality makes j
difficult to illustrate this point clearly, and the use of a 25-year group mortality
rate has little appeal; it is thought the position might be made clearer by
calculating, for the age groups 30-54 and 55-79, ‘average percentages’, being
averages of the five percentages shown in the table for the five quinary groups,
as shown below:

‘ Average percentage’ ‘ Average percentage’
for ages 30 to 54 for ages 55 to 79
Calendar year Assured Great Britain Assured Great Britain

lives population lives population
1948 65 62 8o 84
1949 67 - 61 83 89
1950 65 59 85 90
1951 64 59 91 98
1952 61 54 85 89

1. For both sets of data the improvements, when expressed in the form
of the percentages shown in Table 3, are progressively less as age increases,

Table 3. Central rates of mortality, 1948-52, expressed as percentages of the
corresponding rates for the period 1929-33. C.M.I. assured lives’ data,
all classes, durations 5 and over, and Great Britain national male data

YY

1048 1049 1950 1951 1952
Age

%rg‘é Assured| G.B. !|Assured| G.B. |Assured{ G.B. |Assured| G.B. |Assured| G.B.
(Lb.d) lives popn. lives popn. lives popn. lives popn. lives popn,

% % % % % % % % % %
30-34 52 54 6o 51 50 47 53 46 46 42
35-39 58 52 6o 51 54 47 49 47 52 44
4044 62 57 57 56 60 53 57 52 59 8
4549 75 69 74 70 74 67 71 66 67 0
50-54 Z" 77 85 79 87 79 91 84 83 78
55-59 6 87 86 90 90 90 92 95 88 89
60-64 83 90 89 95 89 95 94 102 84 92
65-69 82 84 81 90 79 91 91 100 87 91
70-74 73 8o 78 87 84 87 89 96 83 86
7579 78 77 83 84 81 8s 90 96 83 86

12. Although the rates shown in Table 2 are expressed to four decimal
figures, the fifth figure (not shown) has been retained in calculating the
percentages.

13. Table 4 shows the group rates for each of the years 1948-52 inclusive,
for the medical and non-medical sections of the assured lives’ data. These
rates are not, however, expressed as percentages of the base period rates
since such percentages would be misleading; they would measure changes in
the constitution of the data in the two sections, rather than showing true
changes in mortality rates.
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14. This note gives an indication of the work which has been completed
on this subject up to the present. It will shortly be possible to bring the work
up to date by publishing similar figures for the years 195355, inclusive, and
slso combined figures for each of the 4-year periods 1948-51 and 1952-55.
It will also be possible to improve the national figures for 1948-50 inclusive, if
the Registrar General publishes revised estimates of the populations for these
years based on the 1951 census.

Table 4. Central rates of mortality, 1948-52. C.M.IL. assured lives’ data,
all classes, durations 5 and over; medical and non-medical separately

1048 1949 1950 1951 1952

gr
b.d.) Med Non- Med Non- Med. Non- Med Non- Med Non-

* med. ‘ med. g med. * med. * med.

65-60 0338 0278 -0318 ‘0354 ‘0313 0338 -0360 ‘0373 0346 -0350
7074 ‘0488 ‘0493 ‘0520 ‘0542 ‘0553 0635 0590 ‘0043 ‘0546 -0606
7579 ‘0803 0986 0861 ‘0931 0839 09806 0034 ‘1008 0858 -0901

30-34 ‘0012 ‘0013 ‘0013 ‘0015 ‘0012 *0012 -0013 ‘0013 *00I1 *0011
35-39 0018 ‘0018 0018 ‘0019 ‘0017 -0016 0012 0017 "0014 ‘0018
40-44 0026 0026 0024 ‘0024 *0023 0027 ‘0024 ‘0024 *0024 0026
45-49 0046 0046 10045 ‘0045 ‘0045 0040 -0042 ‘0045 ‘0039 0043

| 50-54 “0071 0073 -0078 *0079 “0073 -0086 ‘o080 0087 ‘0070 -0081
¥5-50 ‘0120 ‘0133 0121 ‘0129 ‘0124 0137 0128 ‘0140 |, ‘0122 0131
bo-64 ‘0199 ‘0202 0208 ‘0232 ‘0213 0215 0218 0246 -0198 ‘0214

i

i

15. All references in this note to population and national mortality relate
to male lives only.



