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Some Factors Influencing Mortality from Influenza
F. A. ASSAAD I & D. REID 2

During the winter of 1969-70 the influenza virus variant A2/Hong Kong/68 caused an
outbreak of influenza in Glasgow that was associated with considerable morbidity and
mortality. An analysis was made of135 death certificates in which influenza was mentioned
as a principal or contributory cause of death. Over half the deaths occurred in patients
aged 65 years or over. Pre-existing disease, especially cardiovascular conditions, played
an important role in influenza mortality. None the less, among the poorer classes influenza
per se was the principal cause of more than half the total number of deaths. The peak
number of deaths occurred during the coldest weather of the season. This study again
demonstrated that mortalityfrom all respiratory diseases is a good indication of influenzal
activity in a community.

Influenza virus strain A2/Hong Kong/68 made its
first appearance in China in July 1968 (Cockburn,
Delon & Ferreira, 1969). It soon spread to the
Western Pacific area and countries of South Asia,
and reached the USA in September, where it rapidly
caused a sweeping epidemic of influenza associated
with high mortality (Sharrar, 1969). It was not until
the end of 1968, however, that outbreaks of influenza
were reported from Europe. Nearly every European
country was involved but no great excess of deaths
was observed and the clinical features of the disease
appeared to be mild. Scotland shared this experience.

In 1969, the first country in Europe to report the
reappearance of the variant strain was Spain. Soon
afterwards the virus was isolated in other European
countries, including the United Kingdom. The
earliest report of an outbreak in the United Kingdom
came from the Island of Lewis, Scotland, in October
(Haran, 1969; Buchan, 1969) but it was not until
the middle of November that there was any apparent
evidence of influenza in other parts of Scotland. In
December, and especially towards the end of the
month, the outbreak assumed epidemic proportions,
the peak being reached during January 1970. Al-
though most areas were affected, the south of
Scotland was particularly hard hit; both morbidity
and mortality rates were high. The epidemic started
to subside late in January and the downward trend
continued during February (Reid & Gordon, 1971).
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Because of the considerable mortality in the city
of Glasgow, an attempt was made to elicit the effect
of basic epidemiological factors on mortality asso-
ciated with influenza. Death certificates issued in the
Glasgow area during the winter of 1969-70 in which
influenza was mentioned as the principal or con-
tributing cause of death were studied.

OBJECTIVES

The object of the study was to assess the effect of
pre-existing disease, the age and socio-economic
status of the patient, and the atmospheric tempera-
ture on deaths attributed to influenza.

METHODS

Death certificates returned to the Registrar
General for Scotland provided the following informa-
tion:

(1) principal and contributing causes of death;
(2) date of death;

(3) age;
(4) address; and
(5) occupation.
The occupation data provided a basis for classify-

ing the cases into (1) middle and upper and (2) lower
social classes. However, for housewives and those
for whom occupation data were not available (e.g.,
retired persons), the district in which the deceased
had lived was used as an index of social class. It is
recognized that area of residence furnishes only an
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approximate index of the socio-economic conditions;
however, house-to-house visits could not be under-
taken. The atmospheric temperature was studied in
terms of (1) the lowest reading and (2) the mean of
all readings during the reporting week (Table 1).
The study provided an opportunity to test the

correlation between influenzal and total respiratory
mortality,' data being obtained from The Weekly
Report of the Registrar General for Scotland for the
epidemic season under study and (for comparison)
for the corresponding period during 1966-67, when
influenza was minimal.

FINDINGS

The first death in which influenza was implicated
occurred on 2 December 1969, but it was not until
the end of December that there was a sharp rise in
the number of deaths due to influenza, the peak
being reached during the second week of January
1970. This peak coincided with that of deaths from
all respiratory diseases in Scotland. It is of interest
to compare this pattern with that recorded during
the winter of 1966-67 when there was minimal
influenzal activity (Fig. 1).

Altogether, 135 death certificates mentioned
influenza as a cause of death; certificates in which a
pre-existing disease was recorded accounted for 53%
(72/135). The pre-existing condition was, in the
majority of cases, a cardiovascular disease (56/72 or
78%).
When deaths in which influenza was the principal

cause were considered separately, a sharp rise was
noted during the week ended 3 January 1970, and
over two-thirds of the deaths were reported during
that week and the following week. In contrast, the
deaths in which influenza was implicated but where
there was a pre-existing disease showed a more
gradual rise. However, almost 40% of these deaths
occurred during the second week of January 1970
(Table 2). It is of interest that during this week the
atmospheric temperature showed the sharpest and
most severe drop of the season, reaching -12.2°C
with a mean of -3.3°C for the week.
A breakdown by age showed that 61 % of the total

number of deaths occurred in persons aged 65 years
and over. A higher proportion (68 %) of influenzal
deaths associated with pre-existing disease was noted
in this age group compared with that in which

1 Excluding deaths from tuberculosis and malignant
disease.

influenza per se was considered as the primary cause
of death (52 %; Table 3).
The classification by socio-economic status re-

vealed that 59 deaths occurred among the middle
and upper social classes and 63 among the poorer
classes; in 13 cases the socio-economic status could
not be determined. Altogether, 36 deaths (61 %)
among the middle and upper socio-economic classes
were ascribed to influenza superimposed on a pre-
existing condition, in contrast to 30 deaths (47%)
among the poorer classes.

In the middle and upper socio-economic classes
34 deaths (58 Y.) occurred in patients aged 65 years
and over, compared with 41 deaths (65%) among
the poorer classes. However, of the 34 deaths among
the middle and upper classes, 25 (73 %) were asso-
ciated with a pre-existing condition, in contrast to
20 of the 41 deaths (48%.) among the poorer classes.

DISCUSSION AND CONCLUSIONS

The study was limited to the city of Glasgow. By
restricting the study to one circumscribed locality,
the main features of an epidemic are emphasized and
the analysis of a number of relevant epidemiological
factors is facilitated. In a larger area, the counter-
action of various factors may obscure epidemio-
logical relationships, or even alter the characteristics
of the epidemic; e.g., discrete peaks in different
communities may occur at different times, thereby
masking temporal relationships.
Almost 40% of the deaths in which influenza was

implicated (53 out of a total of 135) occurred in
persons under 65 years of age, but only 4 of these
persons were below the age of 15 years: an infant of
6 months and 3 children aged 5, 12, and 13 years,
respectively. A low death rate in the youngest age
groups has been noticed in Scotland as a whole
(Reid & Gordon, 1971).
While the present analysis suggests that pre-exist-

ing disease, especially cardiovascular conditions,
plays an important role in influenza mortality,
influenza per se was, in the poorer classes, the
principal cause of death in over half the total
number of deaths in which influenza was impli-
cated (33 out of a total of 63). The effect of the
socio-economic background is more marked in
elderly persons, who constitute the majority of
cases. In the middle and upper classes, 25 (74%)
of the 34 deaths in those aged 65 years and over
were ascribed to influenza plus a pre-existing
disease, compared with 20 (48 %) of the corres-
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Table 1. Lowest and mean atmospheric temperatures in Glasgow during the 1969-70 epidemic of influenza *

1969 1970

December January February

week ended 6 1 3 20 27 3 10 17 24 31 7 14 21

week no. 49 50 51 52 1 2 3 4 5 6 7 8

lowest temperature (c C) -2.2 -3.9 -7.2 -2.8 -3.3 -12.2 0.0 0.0 2.2 -3.3 -6.7 -6.7

mean temperature (oC) a 3.1 3.9 0.8 3.0 1.3 -3.3 3.5 5.2 2.5 2.7 -0.7 1.4

* Data from The weekly return of the Registrar-General for Scotland.
a Average of all observations during the week.
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Fig. 1. Deaths from respiratory diseases in Glasgow. Double line,
respiratory disease 1966-67; solid line, respiratory disease 1969-70;
shaded area, influenza 1969-70.
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Table 2. Deaths from influenza, Glasgow, 1969-70

Deaths from Deaths from
Dinfluenza influenza and

Week ended ifuna pre-existing disease

No. % No. %

December

6 _ 1 1.4

13- -- -

20 2 2.8

27 3 4.8 1 1.4

January

3 21 33.4 9 12.5

10 22 35.0 28 38.9

17 10 15.9 19 26.4

24 5 7.9 3 4.2

31 1 1.6 5 6.9

February

7 -t- 3 4.2

14 1 1.6 - -

21 - - 1 1.4

total 63 72

ponding 41 deaths among the poorer classes. The
fact that the poorer classes have a higher risk of
succumbing to influenza in the absence of pre-
existing disease suggests that living conditions, includ-
ing heating and domestic help, may be contributory
factors.

Since the peak number of deaths coincided tem-
porally with the coldest period of the influenza
season, the effect of weather on deaths from influenza
is an important question.

In a number of countries a practical and generally

Table 3. Deaths from influenza, according to age and
presence of pre-existing disease

Under 65 years 65 years of age
Cause of death Total of age and overdeaths

No. % No. %

influenza 63 30 47.5 33 52.5

influenza and pre-
existing disease 72 23 32.0 49 68.0

total 135 53 39.2 82 60.8

useful technique for retrospectively depicting in-
fluenza epidemics has been the weekly comparison
of excess mortality from total respiratory disease.
Mortality attributed to influenza presumably includes
deaths that were not due to infections with influenza
virus; conversely, some deaths certified as due to
bronchitis, pneumonia, and probably certain other
causes, may, in fact, have been due to influenza.
It is of interest to note that in a circumscribed
epidemic in Glasgow, the number of deaths from all
respiratory diseases except tuberculosis and malig-
nant disease furnishes a good indication of influenzal
activity.

In conclusion, therefore, it may be noted that the
1969-70 A2/Hong Kong/68 influenza epidemic in
Glasgow caused a marked increase of deaths in
persons aged 65 years and over but it hardly affected
the youngest age groups. It is also suggested that the
poorer the living condition, the higher the risk of
death from influenza per se. In the middle and
upper classes, the majority of influenzal deaths,
especially among the elderly, occurred in persons
who already had a pre-existing condition, usually
cardiovascular disease. A sharp fall in atmospheric
temperature during the epidemic may also have been
a contributory factor.
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RESUME

QUELQUES FACTEURS INFLUEN;ANT LA MORTALITt PAR GRIPPE

Au cours de l'hiver 1969/70, l'Ecosse, de meme d'ail-
leurs que le reste du Royaume-Uni, a ete touchee par
une forte epidemie de grippe, due au virus A2/Hong

Kong/68, qui a entrain6 une morbidite et une m ortalitd
importantes. On vient d'analyser 135 certificats de deces
etablis 'a Glasgow durant cette p6riode et m-ntionnant
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la grippe comme cause initiale de la mort ou comme
cause y ayant contribue.

Plus de 60% des deces sont survenus chez des per-
sonnes agees de 65 ans ou davantage. Plus de la moiti6
du nombre total des morts ont ete enregistrees chez
des sujets qui souffraient d'une affection preexistante,
dans la plupart des cas, une maladie cardio-vasculaire.
La mortalite causee uniquement par l'infection grippale
a ete moins elevee dans les classes moyennes et superieures
de la population que dans les milieux moins favorises.
Les deces les plus nombreux ont e observes pendant

la 2e semaine de janvier 1970, pdriode la plus froide
de la saison.

Il semble qu'outre l'age, une maladie preexistante
et le niveau socio-economique du patient influent sur
la mortalite par grippe. Une baisse rapide de la tem-
perature atmospherique joue aussi un r6le.

Cette etude a par ailleurs demontre que la mortalite
globale par maladies des voies respiratoires (a l'exclusion
de la tuberculose et des tumeurs malignes) foumit un
bon indice de la circulation du virus grippal dans une
collectivite.
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