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Epidemiological evaluation of influenza in Italy,
1956-73
G. ROCCHI,1 G. RAGONA,' A. DE FELICI,1 & A. MUZZI 2

A statistical study of the mortality from all causes and from respiratory diseases was
carried out in an evaluation of the influenza epidemics in Italy from 1956 to 1973. Type A
influenzaviruses were responsible for outbreaks every 2-3 years. Type B influenzavirus
appeared every 4 years and accountedfor a single noteworthy epidemic in 1962-63. From the
analysis of data on both general mortality and respiratory mortality a better evaluation of
the extent of the influenza outbreaks could be made.

A regular increase in the number of deaths from
respiratory diseases occurs during the cold months of
the year, the fewest deaths being recorded in the
summer. The occurrence of an influenza epidemic
critically modifies the curve of respiratory mortality
by increasing the number of deaths above the
expected figure. From an observation of the excess
mortality it is possible therefore to evaluate by means
of statistical procedures the course and diffusion of
influenza epidemics (1, 5, 7).

Recently it was stressed that studies on the excess
mortality in different countries could improve the
accuracy of the global surveillance of influenza (3).
A statistical analysis of the deaths from respiratory

diseases and from all causes (general mortality) in
Italy is presented in this paper in an evaluation of the
influenza epidemics from 1956 to 1973.

MATERIALS AND METHODS

Mortality data
Data on the mortality from all causes and from

respiratory diseases (International classification of
diseases, codes 8.10 to 8.70) were obtained from the
Istituto Centrale di Statistica, Italy. The number of
deaths from all respiratory illnesses was taken into
account instead of only the deaths caused by influen-
za (ICD 8.20), because the latter does not correspond
to the actual increase in deaths resulting from an
epidemic. It is well known that pre-existing patho-
logical conditions as well as superimposed infections
could influence the course of influenza and this is
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reflected in the diagnostic data given in medical
certifications of deaths.

Statistical methods
The expected level of mortality from respiratory

diseases was calculated by the use of a mathematical
function resulting from the addition of a linear term
describing the secular trend to a sinusoidal term
describing the seasonal change. The following equa-
tion was employed:

Y = u + bt + a cos (27rt/I3- p)
where t is measured in units of 4-week periods. The
parameters a and 9 were not calculated, and the
numerical method for evaluating the expected mor-
tality from the number of recorded deaths was
applied as indicated by Serfling (5).

Since the mortality data in Italy are registered
according to monthly distributions, the official
figures were transformed by linear interpolation into
4-week values.
The expected mortality curve reported in this

paper was based on the data from the nonepidemic
years, divided into thirteen 4-week periods, begin-
ning from the 37th week of the calendar year. A
preliminary screening indicated that the years
1956-57, 1960-61, 1963-64, 1965-66, 1968-69, and
1970-71 were nonepidemic years. The secular trend
was estimated, but it was not removed from the data
because no significant slope was observed.
A threshold was calculated that distinguished an

epidemic increase from random variations. To deter-
mine the epidemic threshold, an estimated variance
was obtained from the sum of the squares of the
differences between the observed and the expected
values for the first 4 weeks (1-28 January) of each of
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Fig. 1. Deaths in Italy, 1956-61. The curves for the deaths from respiratory diseases and from all causes are indicated
by empty circles and dots, respectively, joined by line segments. The seasonal curve, representing the expected
number of respiratory deaths, and the epidemic threshold curve are plotted as solid and dashed lines, respectively.
lnfluenzavirus isolations are reported, and the time during which the serotype was detected is indicated by the
horizontal line below the serotype.

the nonepidemic years listed above. The standard
deviation obtained (i.e., 476) was multiplied by 1.64
and the resulting value was used to plot the line of
the epidemic threshold above the expected mortality.

Virological data

Data on the isolation of influenzaviruses were
provided by Dr f. Archetti, Istituto Superiore di

Sanita, Italy. For the isolation of influenzaviruses,
this institute collects samples from all parts of the
country through public health organizations.
The isolation of influenzavirus in Rome has also

been carried out in our laboratory since 1965 (2);
these data were included with those obtained from
the Istituto Superiore di Sanita. The results of the
virological studies indicated the viral serotypes and
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Fig. 2. Deaths in Italy, 1962-67, as in Fig. 1

the duration of their circulation during the epidemic
periods.

RESULTS

A record of the mortality from all causes and from
respiratory diseases from 1956 to 1973 is presented in
Fig. 1-3. The curves of the expected number of
deaths from respiratory diseases and of the epidemic
threshold are also plotted. The periodicity of the

seasonal variations of the observed mortality from
respiratory illnesses is evident. Peaks significantly
higher than the expected number of deaths occurred
in the first few months of 1956, during the autumn
and winter of 1957-58, in the winters of 1959-60
(Fig. 1) and 1962-63, at the beginning of 1965
(Fig. 2), and in the winters of 1967-68, 1969-70, and
1972-73 (Fig. 3).
A cyclic increase in the deaths from all causes was
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Fig. 3. Deaths in Italy, 1967-73, as in Fig. 1

observed with peaks during the winter. A significant
increase in the general mortality coincided with the
epidemic peaks observed for deaths from respiratory
diseases.
The number of deaths from respiratory diseases

contributed apparently only to a portion of the in-
crease in the deaths from all causes observed during
the epidemics; this suggests that the excess mortality
from influenza could be underestimated ifdeaths from
diseases of the respiratory tract alone are studied.
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The peaks of the respiratory mortality curves
always corresponded to viral isolations denoting
influenzavirus circulation (Fig. 1-3). The epidemic
increase in deaths was related to type A influenza-
virus as a rule. Nevertheless, during the winter of
1962-63 the excess mortality corresponded to an
epidemic spread of type B influenzavirus.

DISCUSSION

The statistical method that allows the use of the
total number of deaths instead of rates for drawing a
standard curve of the expected seasonal mortality
has provided a useful means of evaluating the
influenza epidemics in Italy.

Outbreaks of type A influenza recurred at 2-3 year
intervals. Influenza B epidemics appeared at longer
intervals, as a rule every 4 years, and only once
caused a significant increase in the number of deaths.
These influenza epidemics in Italy occurred during

the winter and lasted for 2-3 months, an exception
being the first appearance of the Asian type A

influenzavirus (H2N2) in 1957-58. This outbreak
began at the end of August and lasted more than
5 months and was characterized by a limited increase
in the number of deaths, as was observed in other
countries of Europe (4).
The highest peak of mortality was reached during

the first epidemic caused by the Hong Kong variant
of type A influenzavirus (H3N2) in 1969-70; the
number of deaths was then six times the expected
figure. A similar increase in mortality was observed
in the United Kingdom in the same period (6).
A comparison of the data on the mortality from all

causes with that from respiratory diseases suggests
that the latter does not completely reflect the impact
of influenza epidemics because the increase in general
mortality greatly exceeds the excess mortality from
respiratory illnesses during the epidemic periods.
This difference may be due either to a lack of
correspondence between the mortality and the mor-
bidity data or to the fact that influenza must
contribute to a large number of deaths from non-
respiratory illnesses.
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RtSUMIt

EVALUATION EPIDEMIOLOGIQUE DE LA GRIPPE EN ITALIE (1956-1973)

On a cherche a prdciser les aspects epidemiologiques
de la grippe en Italie, de 1956 a 1973, en etudiant l'inci-
dence des d6ces dus a des maladies respiratoires et des
d6ces dus a l'ensemble des causes. Le nombre escompte
des deces par affections respiratoires a ete calcule a l'aide
d'une fonction mathematique tenant compte des ten-
dances not6es dans le passe et des variations saisonnieres.
La courbe de la mortalite prevue, basee sur les donn6es
recueillies en periodes non dpidemiques, a permis d'eta-
blir un * seuil epidemique * de la mortalite.
Des clochers epidemiques, avec un nombre de deces

par maladies respiratoires depassant notablement les
chiffres attendus, ont ete observds au debut de 1956,
pendant l'automne et l'hiver de 1957-58 et pendant les
hivers 1959-60, 1962-63, 1964-65, 1967-68, 1969-70 et
1972-73. On a constatd simultanement un accroissement

marque des deces # toutes causes ), mais la comparaison
des deux types de donnees a montre que les maladies
respiratoires n'ont contribue que dans une proportion
relativement faible A l'augmentation des deces ((toutes
causes*) pendant les epidemies. II semble donc que l'ana-
lyse des seules donnees relatives aux affections respira-
toires conduise a sous-estimer la mortalite provoquee
par la grippe.
On a aussi compare les donnees epidemiologiques et

les resultats des isolements de virus realises en Italie.
Il en ressort que les epidemies de grippe a virus A se
produisent a 2-3 ans d'intervalle tandis que les epidemies
de type B surviennent en general tous les 4 ans. Les epi-
demies de type A, et en particulier celle provoquee par
le variant Hong Kong pendant l'hiver 1969-70, sont plus
meurtrieres.
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