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SYNOPSIS

During the period 1920-51, influenza mnortality-rates-both
during epidemic and non-epidemic years-have, in most countries
for which data are available, shown a downward trend, the rate of
fall in mortality being, in general, accelerated after the middle
1930's. The author discusses the various factors which may have
contributed to this decline, but emphasizes that the reason for it
cannot at present be fully explained, nor-owing to the compara-
tively short period during which the accelerated fall has been
apparent-can a conclusion yet be drawn as to whether influenza
mortality has already reached its lowest level or whether it will
continue its downward trend in the future.

During the thirty-two years following the great influenza pandemic
of 1918-19, some fifteen epidemic waves of varying degrees of importance
were recorded in the Northern Hemisphere. During this period, important
developments affected the mortality ascribed to the disease. The trends
of mortality directly or indirectly attributed to influenza were affected
by the wider use, in the treatment of the disease, of sulfonamides and, later,
antibiotics.

The gradual adoption of the identification procedures for the virus
since it was first isolated in 1933 has added new information on the spread
and incidence of the predominant types of the disease. This new know-
ledge has already helped to clarify some aspects of the epidemiology of
the disease hitherto designated " influenza ".

During this important period in the history of influenza, knowledge
of the amount of illness caused by the influenza virus has not materially
improved; and few contributions have been made towards improving the
reporting of influenza morbidity and the evaluation of mortality directly
or indirectly connected with influenza epidemics.

It is well known that, in countries where the disease is notifiable, the
cases reported to health departments do not constitute any true index
of morbidity and can hardly provide a measure of the relative importance
of the successive epidemics. The reporting of influenza is both incomplete
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and irregular, although more incomplete in rural areas than in towns.
It is especially defective between two epidemics, but, as a rule, improves
at the beginning of an outbreak and during the early part of the epidemic.
In spite of their incompleteness, figures of influenza cases notified, if
reported promptly by weekly or shorter periods, may serve as an. index
of the " explosiveness " and of the speed with which an epidemic breaks
out and spreads, and are especially useful in its early stages. They are,
however, not suitable for the evaluation of the morbidity due to an epidemic.

Household surveys immediately following an epidemic-such as are
carried out in the USA-yield valuable information on age-incidence,
complications, and case-fatality not obtainable from any ordinary notifica-
tion system. Such occasional surveys do not, however, provide adequate
data for estimating the total morbidity involved in an epidemic.

Data on morbidity among selected population-groups are obtainable,
in certain countries, from insurance records. Those collected by the
Sickness Insurance Funds in pre-war Germany, for instance, provided
a useful source of information on the progress of an epidemic in various
industrial centres and on the total morbidity ascribed to influenza among
the insured.

In the absence of other data, excess mortality from various causes
is the main source of information on the importance of an influenza
epidemic. Death figures from influenza and pneumonia in excess of the
normal seasonal expectancy are commonly utilized as an index of the size
of an epidemic.

Weekly death-rates in excess of seasonal expectancy were used by Collins
and Collins & Lehmann 1, 2 in the study of influenza epidemics in the
USA. An evaluation of mortality in influenza years in England and Wales
by Martin 5 was based on excess deaths recorded in the quarter containing
an influenza outbreak.

Most influenza epidemics, during the past thirty years, have been
accompanied by a significant excess of deaths ascribed to causes other
than influenza and pneumonia. During the period of the year corresponding
to the influenza epidemic, excess mortality can be observed in most coun-
tries, not only from respiratory diseases, but also from heart diseases
and other or ill-defined causes, particularly among elderly people.

The close connexion between mortality ascribed to influenza and the
higher seasonal peaks of general mortality is well illustrated by curves
relating to towns in England and Wales and in Germany in pre-war years
(see fig. 1 and 2).

Deaths directly attributed to influenza represent only a fraction of
the mortality involved in an influenza epidemic. The comparability of
such influenza mortality-rates over a longer period of time is affected
by several factors, as the data are influenced by changes in the method
of certifying deaths, in reporting procedures, and-in some cases-in the
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FIG. 1. GENERAL AND INFLUENZA MORTALITY IN THE GREAT TOWNS *
OF ENGLAND AND WALES AND IN THE GERMAN TOWNS t WITH A POPULATION

OF MORE THAN 100,000: INFLUENZA MORTALITY
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FIG. 2. GENERAL AND INFLUENZA MORTALITY IN THE GREAT TOWNS *
OF ENGLAND *ND WALES AND IN THE GERMAN TOWNS t WITH A POPULATION

OF MORE THAN 100,000: GENERAL MORTALITY
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636 Z. DEUTSCHMAN

TABLE I. ANNUAL INFLUENZA MORTALITY-RATES PER loom00 POPULATION,
1920-51

Country 1920 11921 1 1922 1 1923 11924 11925 11926 11927 11928 11929 11930
Africa
Union of South Africa a 82.8 50.6 25.3 30.7 24.4 39.0 24.4 26.9 19.4 23.8

America
Canada b .... .. 14.7 36.9 54.6 19.7 32.4 54.8 35.9 47.9 71.6 24.2
USA c, h. ..... 70.9 11.4 31.2 44.3 19.4 29.7 40.8 22.6 45.3 55.5 19.4
Chile. .......168.- 191.- 125.- 449.- 138.- 204.- 171.- 121.- 138.- 267.- 214.8
Uruguay. ..... 2.0 12.2 3.3 14.1 11.5 7.2 7.3 12.8 3.2 9.3

Asia
Japan. ......194.- 18.2 22.1 11.2 11.0 18.1 7.6 13.2 15.5 13.4 8.1

Australasia
Australia. ..... 8.4 12.0 6.4 21.3 10.0 5.9 12.5 6.9 12.7 15.9 4.3
New Zealandd. 40.2 8.6 5.3 31.6 6.9 6.5 21.3 9.5 17.4 21.1 9.2

Europe
Belgium. ..... 39.2 30.4 46.4 29.0 27.6 26.5 34.5 32.1 25.0 47.4 15.3
Czechoslovakia. 52.4 8.8 16.5 5.3 4.2 8.4 10.5 30.4 7.3 19.1 4.6
Denmark e. .... 97.0 4.9 46.1 21.4 18.8 12.1 13.8 55.8 15.0 39.5 9.5
Finland .. 9.6 7.2 39.7 5.2
France. ...... 28.7 17.6 14'.1 17~.1 38.1 15.3 40.2 8.3
Germanyf..... 96.0 27.2 64.2 38.8 23.5 22.4 25.8 46.3 19.4 57.5 12.0
Greece .... .. 72.7 72.9 55.3 76.0 55.7 41.4 87.1 52.8 112.- 52.8
Hungary. ..... 71.6 6.0 16.9 5.4 12.4 7.6 5.4 20.0 5.0 15.3 4.1
Iceland. ...... 55.5 83.2 25.0 20.6 34.7 7.1 22.8 6.8 16.3 19.9 4.7
Ireland. ...... 22.4 20.9 60.0 20.6 69.0 39.2 22.0 71.0 29.1 56.3 21.0
Italy. ....... 67.2 11.3 36.1 23.9 22.5 22.5 34.4 22.5 25.3 48.2 17.2
Netherlands..... 35.8 6.7 52.5 11.0 8.1 8.7 18.8 42.6 18.8 57.1 8.5
Norway. ...... 13.8 2.1 20.0 12.6 3.6 2.0 3.5 19.7 5.5 17.2 1.7
Spain. ....... 83.7 27.2 36.9 38.3 31.9 28.3 22.5 39.1 14.9 23.4 10.3
Switzerland..... 90.7 11.8 44.0 13.9 38.2 28.5 20.3 67.1 19.1 44.2 12.7
United Kingdom :
England and Wales 28.2 23.7 56.3 22.0 49.0 32.7 22.9 56.7 19.6 73.4 12.6
Northern Ireland & 44.5 25.1 70.1 33.0 81.6 55.8 38.4 59.6 31.0 107.- 20.6
Scotland i. .... 6.0 27.2 75.7 10.9 51.2 25.6 29.2 41.7 19.8 71.1 14.4

Country ]1931 1932 1933 19341 1935F1936 [1937T1938T1939 11940 11941
Africa
UnionofSouthAfricaa 17.4 45.6 17.3 15.2 60.7 17.8 25.1 15.7 13.4 16.3 12.4

America
Canada b. ..... 31.0 40.4 37.8 18.7 31.3 28.5 47.7 21.2 35.2 24.5 21.0
USA c, h. ..... 26.5 30.6 26.4 17.3 22.2 26.4 29.5 12.7 16.4 15.3 15.8
Chile. ....... 120.4 134.0 245.5 173.6 185.6 161.8 127.3 156.6 109.2 108.1 85.3
Uruguay ... ..12.5 3.6 7.1 8.5 3.4 4.7 2.5

Asia
Japan. ...... 24.0 8.1 7.1 14.8 4.4 12.4 4.2 10.7 8.2 4.4 5.9

Australasia
Australia. ..... 8.7 5.3 13.3 14.1 17.4 7.0 5.8 9.0 12.7 5.0 4.9
New Zealandd. 15.3 4.6 7.0 12.6 7.4 9.4 7.3 8.8 11.0 7.7 4.9

Europe
Belgium. ..... 31.2 38.0 38.9 19.6 31.7 23.0 24.6 21.3 36.9 24.5 25.0
Czechoslovakia. 12.0 7.9 15.9 4.3 13.9 6.5 11.6 6.1 11.9 6.2 14.2
Denmark e. .... 34.5 32.7 23.9 6.3 13.6 19.5 20.4 9.8 10.8 15.5 13.9
Finland. ...... 8.8 8.7 20.7 5.2 5.8 47.7 15.0 27.0 16.2 24.8 14.3
France. ...... 24.8 11.1 21.8 6.3 18.3 10.7 29.7 5.7
Germanyf. .... 30.0 15.9 41.3 14.2 32.9 28.9 26.0 14.0 28.0
Greece. ...... 87.5 76.3 131.7 43.1 77.2 43.0 100.5 47.9
Hungary. ..... 7.7 10.8 9.2 5.6 10.6 5.4 6.3 7.5
Iceland. ...... 20.2 0.9 12.4 5.3 19.9 4.3 74.2 0 22.6 1.7 31.2
Ireland. ...... 50.2 56.1 60.5 23.2 32.4 23.0 94.0 23.9 37.2 28.0 44.6
Italy. ....... 32.2 32.1 28.7 19.6 27.5 24.8 28.0 19.6 21.7 15.7 16.3
Netherlands..... 39.9 17.4 21.2 10.7 18.9 18.4 36.7 12.7 21.8 17.8 47.9
Norway. ...... 9.1 6.4 7.3 1.7 6.4 4.4 5.7 1.8 13.6 4.2 13.8
Spain. ....... 31.2 20.6 32.6 22.7 32.9 16.5 18.1 20.0 19.6 16.9 24.4
Switzerland 45.5 46.9 27.6 11.2 45.6 15.2 16.4 28.6 47.5 37.7 7.9
United Kingdom
England and Wales 33.0 30.0 52.0 12.7 16.7 14.1 41.8 10.8 19.4 28.6 17.7
Northern Ireland 9 46.3 36.4 69.3 26.8 32.7 21.4 89.7 20.1 31.0 51.3 34.4
Scotlandi..... 26.2 35.3 41.3 12.2 29.5 13.3 54.1 7.9 18.3 37.2 14.6
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TABLE I. ANNUAL INFLUENZA MORTALITY-RATES PER 100,000 POPULATION,
1920-51 (continued)

a European population only
b Excluding Province of Quebec before 1926
c Deaths Registration Area, prior to 1933
d Excluding Maoris
e Excluding Faroe Islands

f Federal Republic from 1946
g 1941-49, civilian population only
h Since 1940, excluding deaths among armed

forces outside the USA
i 1940-46, civilian population only

rules applied in the selection of the cause of death, when several are
mentioned on the death certificate. Furthermore, the differences in report-
ing procedures, and in the completeness of data in various countries,
do not allow of international comparison of influenza mortality-levels.
A varying proportion of deaths, according to the country, is attributed
to pneumonia or bronchopneumonia, even when these are mere complica-
tions of influenza. In spite of the above-mentioned limitations, the annual
influenza mortality-rates in various countries (see table I) show some
striking similarities in trends over the period 1920-1951.

Over the period 1920-51, high influenza mortality-rates in most coun-
tries of the Northern Hemisphere were reported during six to twelve
out of the thirty-two years. Relatively high levels of mortality were recorded
in the majority of European countries during the epidemic years : 1922,
1924, 1927, 1929, 1931, 1933, 1937, and-to a lesser extent-1951, while
in the USA and Canada these high levels occurred in 1923, 1926, 1929,
1932, 1937, and 1951. Prior to 1945, low levels of influenza mortality
were observed in these countries every two to four years.

Country 1942 | 1943 1944 1945 1946 1947 1948 1949 1950 11951

Africa
Union of South Africa a 8.8 11.1 7.1 3.5 2.4 3.5 4.3 3.8 6.6

America
Canada b . . 10.5 20.5 15.6 9.0 13.0 8.8 7.1 8.2 6.9 18.4
USA c, h 8.1 12.9 13.1 7.7 6.3 5.3 3.5 3.1 4.4
Chile . 63.4 49.7 47.0 43.5 32.8 23.0 24.8 25.6 16.1
Uruguay 2.6 5.6 13.6 6.6 11.2 8.5 7.0 4.2

Asia
Japan . 5.4 4.6 . 2.4 0.6 0.6 1.5

Australasia
Australia . . . 7.7 6.1 2.5 2.2 2.8 2.0 4.9 1.5 4.3
New Zealand d 16.1 4.2 4.0 3.3 6.7 1.9 3.0 2.6 4.3

Europe
Belgium . 19.4 18.7 20.2 22.8 21.5 18.5 12.2 14.6 9.8 17.4
Czechoslovakia 3.7
Denmark e . . 2.9 2.5 5.8 1.7 4.1 3.3 0.7 3.8 6.1 3.4
Finland . 9.1 4.9 6.8 2.8 1.4 9.9 2.6 14.0 1.8 8.8
France . 4.8 3.9 11.8 5.6 5.9 4.5 3.8 29.3 4.5 19.6
Germanyf 4.5 6.4 7.1 17.2 7.0 10.8
Greece . . .
Hungary . .
Iceland . 1.6 28.8 3.2 0 5.3 7.4 0.7 7.2 3.5
Ireland 13.1 15.7 27.6 10.4 26.0 21.9 6.7 9.4 10.9 77.7
Italy 9.4 9.1 8.7 6.2 7.9 6.9 11.4 12.5 3.7 9.3
Netherlands . 10.2 9.4 15.7 5.6 9.4 5.7 3.5 25.4 6.2 15.7
Norway . 2.4 3.0 2.7 1.0 2.5 1.8 1.3 2.0 3.4 2.4
Spain . . 17.7 15.2 19.2 11.6 7.6 13.4 10.0 8.7 6.4
Switzerland . 7.1 4.6 28.4 13.6 13.0 15.5 5.6 13.2 5.5 24.9
United Kingdom:
England and Wales 8.8 33.3 10.3 7.0 13.0 7.9 2.9 13.0 8.9 36.1
Northern Irelandf. 15.0 26.0 16.2 10.5 28.6 20.4 5.6 7.1 11.5 64.4
Scotland I . . . 6.5 24.8 7.8 4.4 13.9 6.7 2.7 7.7 7.5 21.8
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Influenza mortality has been falling in all countries for which data
are available. This downward trend can be observed both in successive
peak years and in the lowest rates of non-epidemic years.

Fig. 3 and 4 represent, on the logarithmic scale, the movement of
influenza mortality in various countries. In spite of differences in the range
of annual variations, the general trend is apparent.

FIG. 3. INFLUENZA MORTALITY, 1920-51 (I)
(logarithmic scale)

8'
I
9
II

a

A - Germany B =a England and Wales C = Netherlands D = Belgium

In England and Wales the downward trend has been observed since
1926 in the non-epidemic years, and since 1929 in the epidemic years.
The successive peak-rates during the four epidemic years after 1929-
i.e., 1933, 1937, 1940, and 1943-have been decreasing steadily from
73.4 per 100,000 population in 1929 to 33.3 per 100,000 in 1943 (a decrease
of about 55% over the fourteen-year period). The fall during the non-
epidemic years has been gaining in speed since 1938: the rates, per 100,000,
being 10.8 in 1938, 8.8 in 1942, 7.0 in 1945, and 2.9-the lowest on
record-in 1948.

In Germany, the rate of decrease over the period 1920-39 was slower
than in England and Wales, the levels during non-epidemic years remaining
higher, but the rates in epidemic years being lower.

In Italy, influenza mortality decreased slowly from 1922 to 1937, the
rates showing little variation between epidemic and non-epidemic years,
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TREND OF INFLUENZA MORTALITY : 1920-51

FIG. 4. INFLUENZA MORTALITY, 1920-51 (II)
(logarithmic scale)
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except for the 1929 peak and the 1930 low rate. In 1950, the rate fell
from 12.5 per 100,000 to 3.7, the lowest recorded so far.

In France, the annual rates show considerable fluctuations due, no
doubt, to the tendency to return influenza as a cause of death during an
epidemic, rather than to truly high levels of influenza mortality. This
view is further supported by the fact that mortality attributed to influenza
was lower in France than in other western European countries during
non-epidemic years such as, for instance, 1921, 1925, 1930, and 1934.
During the post-war years, the rate was again unusually high in epidemic
years, 1949 and 1951 (29.3 and 19.6 per 100,000), while t was as low as
3.8-5.9 per 100,000 in 1945-48 and 1950.

In Belgium, the curve shows a slow downward trend with very slight
annual variations. Except for the 1929 high (47.4) and the 1930 low
(15.3) rate, the annual fluctuations of the rate did not exceed 100% over
the period 1920-39 and were less than 20% from 1940 to 1947. The recent
rapid fall in the influenza mortality-rate observed in most countries is
not apparent in Belgium prior to 1948. In contrast to Belgium, the rates
show wide annual variations in the Netherlands; the very low rates during
known non-epidemic years (1921, 1923-26, 1930, 1945, and 1948) and the
high level during peak years suggest that deaths from influenza are reported
more frequently during an epidemic.
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In Switzerland-(as might be expected in a smaller country), considerable
fluctuation of the annual rates of influenza mortality was recorded through-
out the period 1920-51. A decrease in mortality was apparent only after
1940, when rates under 6 per 100,000 were recorded during three non-
epidemic years (1943, 1948, and 1950).

In Spain, the deaths ascribed to influenza remained fairly high during
the period 1921-35, and reached 32.9 per 100,000 during the epidemic year
of 1935. During the following fifteen years, influenza mortality decreased,
showing also less variations between high and low annual rates.

The influenza mortality figures for the USA show the slow downward
trend with wide fluctuations from 1920 to 1937, and the more rapid decrease
of the annual rates after 1937. This striking characteristic of recent trends
in mortality caused by influenza is also apparent from the combined
influenza and pneumonia mortality-rates.

FIG. 5. TREND OF MORTALITY FROM INFLUENZA AND PNEUMONIA IN
GROUPS OF CITIES IN THE USA, 1920-51
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A= total rate B= rate exclusive of epidemics
Note: Loathmic vertical scale. Rates are for calendar years * 90 cities 1920-42 *56 cities

1943-50. Rat o year ending in mid-August of 1951 estimated on the basis of the change in the
rate for the frst nine months of that year from the rate for the first nine months of the year ending
in mid-August of 1950.

Reproduced from Collins & Lehmann 11 by kind permission of the editors of Public Health Reports
( Washington)

Collins & Lehmann 1 have shown, with regard to groups of cities in
the USA, that the acceleration of the downward movement of influenza
and pneumonia mortality since 1937 is the same whether total rates, or rates
exclusive of epidemic excess mortality, are considered (see fig. 5).

The same pattern of downward movement of influenza mortality, slow
up to the middle 1930's, and accelerated during the subsequent fifteen years,
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was also observed in the Southern Hemisphere, for instance, among the
European population of the Union of South Africa (see fig. 4), in
Australia, and in Chile. In the last-mentioned country, where deaths
ascribed to influenza were exceptionally high (corresponding to a rate of
over 1 per 1,000 from 1920 to 1940), a steady fall in the rate has been
recorded since 1933 (from 245.5 in 1933 to 16.1 per 100,000 in 1950).

While the recent fall in mortality ascribed directly to influenza is evident
in most countries, the reasons for it cannot be explained fully at this stage.
The comparatively short period of time corresponding to the accelerated
downward movement, prior to the moderate epidemic year, 1951, does
not allow of a conclusion to be drawn as to whether influenza mortality
has reached its lowest level in non-epidemic years. It is also likely that
virus identification practised on a wider scale has resulted in fewer deaths
being returned as due to influenza when the virus is known not to have
been identified.

All influenza epidemics invariably result in an increase in general
mortality, and in mortality from various causes, and, as stated earlier, the
excess mortality during the period of the year corresponding to an epidemic
provides an index to the resulting loss in human lives.

The effect of an epidemic on mortality can also be seen from a com-
parison of annual death-rates during epidemic and non-epidemic years.
While such rates for various countries are not directly comparable, it is of
interest to note, for instance, the fall in mortality levels in five countries
from 1937, the last pre-war epidemic year, to 1938, a non-epidemic year
(see table II). The fact that the percentage decrease in death-rates from
specified causes (except from bronchitis in Canada and Sweden, and
pneumonia and bronchopneumonia in Canada) is higher than that from
all causes, shows the effect of an epidemic on the causes of death during
1937. The excess mortality from various causes is, of course, still more
apparent in the study of data limited to the epidemic period. Martin,5
who studied the mortality in England and Wales (in the epidemic years
1922, 1924, 1927, 1929, 1931, 1933, and 1943), found in the quarter cor-
responding to the epidemic, as compared to the same quarter of the previous
year, an excess of deaths from 13.4% to 41.8% for the respiratory diseases,
from 13% to 27.2% for the circulatory diseases, and from 1.8% to 3.3 %
for tuberculosis.

The figures for England and Wales do not indicate any significant shift,
in successive epidemic years, in the excess mortality from the above-
mentioned causes. In view of the recent fall in mortality ascribed to
influenza, an analysis of data for certain countries would be of interest
in order to determine whether there has been a true decline in the mortality
due to influenza or whether deaths from this disease are now charged to other
causes. In their remarkable study relating to groups of cities in the USA,
Collins & Lehmann2 have shown that influenza and pneumonia account
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TABLE II. MORTALITY BY SPECIFIED CAUSES IN FIVE COUNTRIES IN 1937 AND 1938
(RATES PER 100,000 AND DECREASE FROM 1937 TO 1938 IN %)

__________________________________ _______ -England -Nether-
Canada USA and lands Sweden

All causes 1937 1,024.9 1,122.1 1,241.9 878.3 1,201.3

1938 959.2 1,064.0 1,161.8 852.6 1,154.4

% -6.4 -5.4 -6.2 -2.9 -3.9

Influenza 1937 47.4 29.4 45.4 36.7 18.7

1938 21.2 12.7 11.8 12.7 3.0

% -32.8 -56.8 -74.0 5.4 -84.0

Bronchitis 1937 3.0 3.1 43.6 15.1 8.3

1938 2.9 2.8 32.2 13.5 8.2

% -3.3 -9.7 -26.1 -10.6 -1.2

Pneumonia and broncho- 1937 69.6 85.1 72.0 62 5 104.1
pneumonia

1938 66.7 67.7 63.0 58.3 93.9

% -4.2 -20.4 -12.5 -6.7 -9.8

Other disease of the respiratory 1937 14.7 8.2 11.8 12.5 11.6
system

1938 13.7 7.7 10.1 10.2 10.1

% --6.8 -6.1 -14.4 -18.4 -12.9

Causes of death unstated or 1937 7.0 15.9 3.0 33.9 4.5
ill-defined

1938 5.5 15.1 2.6 32.6 3.8

% -26.7 -5.0 -13.3 -3.8 -15.6

for a lesser share in the excess mortality of recent epidemics than was the
case previously, while the proportion of deaths attributed to other causes,
and particularly to non-respiratory chronic diseases, has correspondingly
increased (see table III). Heart disease was the larger non-respiratory
contributor to these excess deaths.

An important aspect of the changes in mortality directly charged
to influenza during successive epidemic years is the gradual drop in the
number of deaths in the lower age-groups, observed in most countries
after the 1918-19 epidemic. Logan s noted in respect of England and
Wales that the proportion of influenza deaths at ages under 55 years was
86% in 1918, 75% in 1919, 37% in 1929, 41% in 1943, and only 11.5% a
in 1951. A decrease in the influenza mortality-level has, naturally, been
recorded in all age-groups, but this decrease is much slower in the higher
age-groups. Martin 4 has shown in respect of England and Wales that
the influenza death-rate decreased between the period 1920-24 and that
of 1940-44 by 75%-80%, at ages 5-35 years, and by 40%-70%, at ages
above 35 years.

a Rwised figure
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TABLE 1II. EXCESS MORTALITY PER 100,000 FROM ALL CAUSES
AND FROM INFLUENZA AND PNEUMONIA DURING THE WHOLE OF EACH EPIDEMIC

FROM 1918 TO 1951, IN GROUPS OF CITIES IN THE USA, AND PERCENTAGE
OF EXCESS MORTALITY FROM ALL CAUSES CREDITED TO INFLUENZA

AND PNEUMONIA *

1918-19

1920

1928-29

1930-31

1922-23

1943-44

1926

1932-33

1936-37

1935-36

1931-32

Early 1922

Spring 1928

1939

1945-46

1934-35

1947

1940-41

1951

1950

Early 1940

Epidemic All causes Influenza and Percentagepneumonia

92

77

64

63

61

58

53

50

49

45

40

38
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57.1
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41.6
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34.1

31.8

26.3

24.4

18.4

16.6

15.7

15.7

14.5

14.5
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40.8

30.2

32.3

14.4

28.2

22.2

20.8

15.5

13.8

20.7

14.5

5.5

3.7

6.3

2.5

5.2

4.1

2.7

2.5

* After Colins & Lehmann 2

The gradual disappearance of influenza as a certified cause of death,
and the shift of excess mortality to causes other than influenza and
pneumonia, have, no doubt, resulted in various countries in a further
shift of mortality due indirectly to influenza epidemics towards the higher
age-groups.

* *

The appraisal of the importance of total morbidity and mortality
caused by influenza is difficult owing to the lack of satisfactory statistical
data concerning this disease. The mortality caused by its epidemics may,
however, be estimated from a computation of the excess of the general
mortality during epidemic periods, as compared to similar seasonal periods
in non-epidemic years.
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The curves of mortality directly charged to influenza in most countries
for which data are available for the period 1920-51 show a gradual decrease
in the range of annual variations and a fall in mortality accelerated after
the middle 1930's.

The short period during which this more rapid fall has been apparent
does not allow of stating whether influenza, as a certified cause of death,
will continue its downward trend in future non-epidemic years, or has
already reached its lowest level.

Both influenza and pneumonia, and the associated chronic non-
respiratory causes of death, have decreased in the successive epidemic
years; however, the latter have done so at a lower pace and their relative
proportion has become accordingly higher, which accounts for a slower
decline in the mortality recorded for the higher age-groups in recent
epidemics.

There seems to be no doubt about the effect of modern therapy in
decreasing mortality from infections associated with influenza and parti-
cularly pneumonia.

It is likely, however, that part of the impressive decline observed in
mortality directly charged to influenza is due to more precise diagnosis
of the actual causes of death, and possibly to a change in the rules govern-
ing the selection of the underlying cause when several are mentioned on
death certificates.

R12SUM12

Quelque 15 epid6mies de grippe, d'itnportance variable, se sont succede dans l'h6mi-
sphere nord, depuis la pandemie de 1918-19. L'evolution de la courbe de mortalite
durant cette periode a et6 influencee par l'introduction de substances th6rapeutiques
nouvelles: les sulfamides et les antibiotiques. La decouverte du virus, en 1933, a contribue
d'autre part a elucider certains aspects de 1'epidemiologie de la grippe. Mais durant
cette periode importante de 1'histoire de la maladie, les connaissances sur le r6le de cette
affection dans la morbidite et la mortalite generales n'ont guere progresse et peu d'efforts
ont ete faits pour les perfectionner.

On sait que dans les pays oui la grippe est a d6claration obligatoire, le nombre des
cas signales aux services de sante n'est pas un indice siur de la morbidit6 grippale et ne
permet guere d'evaluer la gravit6 des epid6mies successives, ni l'incidence de la maladie
en periode interepidemique.

La morbidite grippale dans certains groupes de la population peut etre d6duite des
statistiques des assurances sociales. L'excedent de la mortalite generale en periode
epidemique - par rapport a une annee normale - est le meilleur indice de la gravite
d'une epidemie.

Les epid6mies des 30 dernieres annees ont ete accompagnees d'un excedent de deces
dia des causes autres que la grippe, non seulement a des maladies respiratoires, mais
a des troubles cardiaques ou 'a des causes mal definies, surtout chez les vieillards. Aussi,
les deces attribues specifiquement a la grippe ne constituent-ils qu'une fraction des
chiffres de mortalit6 resultant d'une epidemie grippale. Par contre, des d6cis par grippe
avec complications sont souvent classes comme dus i la pneumonie ou a la broncho-
pneumonie.
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La comparabilite, sur le plan international, des donnees relatives a la mortalite
grippale est affect6e par divers facteurs, en particulier par les methodes variees de decla-
ration des deces et de classification de ceux-ci par cause, ces methodes etant jadis diffe-
rentes d'un pays a l'autre et ayant change, pour maints d'entre eux, au cours de la
p6riode en question.

Ces restrictions faites, on constate cependant que la mortalite par grippe a suivi
sensiblement la meme evolution dans les divers pays, de 1920 a 1951: baisse lente
jusqu'en 1935 et acceleree au cours des 15 annees r6centes ; des taux eleves de mortalite
par grippe ont et6 signales, selon le pays, dans 6 a 12 des 32 annees envisagees. Ce sont,
en Europe, les annees 1922, 1924, 1927, 1929, 1931, 1933, 1937 et 1951; aux Etats-Unis
et au Canada, les annees 1923, 1926, 1929, 1932, 1937 et 1951. Pour tous les pays ayant
fourni des donnees, la mortalit6 par grippe a baiss6 dans les annees interepidemiques
aussi bien que dans les annees d'epidemie.

L'auteur analyse, pour divers pays, les donnees qui ont conduit a cette conclusion.
Dans l'he6misphere sud, la meme evolution s'observe, y compris l'accel6ration de la

baisse durant les 15 dernieres annees.
Les causes de la baisse de la mortalit6 par grippe ne sont pas toutes connues. I1 est

certain que, depuis la decouverte du virus, les diagnostics port6s sur les certificats de
deces sont dans l'ensemble plus precis, et que la ((grippe)) sert moins souvent que jadis
de diagnostic de facilite. Les courbes de la mortalite due a la grippe proprement dite
montrent une baisse graduelle dans leurs variations annuelles et une chute des taux de
mortalite qui s'accelere depuis 1935. Les 15 dernieres annees constituent une periode
trop courte pour que l'on puisse affirmner que la courbe baissera encore ou a deja atteint
son niveau inferieur. I1 est hors de doute que la therapeutique modeme a contribue a
diminuer la mortalite due aux complications grippales, la pneumonie en particulier.

I1 est probable aussi que cette baisse impressionnante est due, partiellement, au
diagnostic plus precis de la grippe comme cause reelle de deces et peut-etre au changement
intervenu, dans divers pays, dans le choix de la cause initiale de d6cEs lorsque plusieurs
causes figurent sur le certificat.
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