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Seasonality of mortality: the September phenomenon in

Mediterranean countries

Matthew E. Falagas MD DSc, Drosos E. Karageorgopoulos MD, Lambros I. Moraitis,
Evridiki K. Vouloumanou MD, Nikos Roussos MD, George Peppas MD, Petros I. Rafailidis MD MSc

ABSTRACT

Background: Seasonal increases in the mortality rate have
been associated with excessively cold or hot weather. We
evaluated monthly patterns of mortality in selected countries.

Methods: We analyzed all-cause mortality statistics from
5 European Mediterranean countries (Cyprus, France,
Greece, Italy, Spain), Sweden, North America (United States
and Canada), Australia, New Zealand and Japan. We
extracted and tabulated data on monthly all-cause mortal-
ity in the general population from the earliest to the latest
year that records were available.

Results: We identified relevant data for a period of 2-57
years in each country. In the Mediterranean countries, the
lowest average daily mortality was observed in September
(all countries, 125/168 [74%] years). The fewest deaths
were in August in Sweden (14/20 [70%] years) and North
America (32/50 [64%] years). The fewest deaths in Japan
occurred in July (2/2 [100%] years). In the southern hemi-
sphere, the lowest mortality in Australia occurred in March
(7/10 [70%] years) and in February for New Zealand (cumu-
lative over 24 years).

Interpretation: Mortality in the general population declines
in the late summer to early fall months in the countries eval-
uated. Environmental parameters may partly account for
these associations, and further research is needed on the
contribution of additional factors such as summer vacations.

variation in mortality rates from various causes in dif-

ferent parts of the world.'? It has been observed that
mortality peaks during the cold winter months.’ This obser-
vation has led to investigations of the specific causes of
death that account for the excess mortality in winter and the
underlying pathophysiological mechanisms.** Human behav-
ioural patterns, socio-economic factors and environmental
parameters are thought to be related to seasonal variations in
mortality."** The elucidation of such associations can aid in
the organization of relevant public health services.

l arge-scale population studies have shown seasonal

In our practice, we have observed a consistent reduction
in the number of patient visits during September for the last
10 years. We hypothesized that morbidity and subsequently
mortality is decreased during September in Greece and
probably in other countries with similar climatic and socio-
economic conditions.

Methods

We searched the Web for official statistical data on monthly
mortality rates in various countries over the past 2-57 years.
We focused on Greece, Cyprus, France, Italy, Spain, Sweden,
the United States, Canada, Australia, New Zealand and Japan.
We identified and retrieved relevant data from Eurostat, the US
National Center for Health Statistics, Statistics Canada, the
Australian Bureau of Statistics and the Japanese Bureau of Sta-
tistics. We also received electronic data from the New Zealand
Health Information Service. We extracted and tabulated data on
monthly all-cause mortality in the general population from the
earliest to the latest year that records were available.

We adjusted the monthly mortality rates to the number of
days per month to calculate the average daily mortality for
each month of every year included in the country-specific
data sets.

Results

A summary of the data retrieved and evaluated in our study
is available in Appendix 1 (www.cmaj.ca/cgi/content/full
/cmaj.090694/DC2). The monthly variations in mortality
from the yearly average for the evaluated countries are
shown in Figure 1.

For each of the 5 European Mediterranean countries
included, the lowest average daily mortality occurred in Sep-
tember over the period for which relevant data could be
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Figure 1: Monthly percentile variation in mortality compared to yearly average over the last years in European Mediterranean coun-
tries and other selected countries worldwide. Countries in the legend are listed according the absolute number of average deaths per

day observed, in descending order.

retrieved. Specifically, the lowest observed average daily mor-
tality occurred in September for 4 of the 9 (44%) years evalu-
ated for Cyprus, 3 of the 11 (27%) years for France, 42 of the
47 (89%) years for Greece, 41 of the 57 (72%) years for Italy,
and 34 of the 44 (80%) years for Spain. In Sweden, a northern
European country, the lowest observed average daily mortality
was in August for 14 of the 20 (70%) years evaluated.

For both Canada and the US, the lowest observed average
daily mortality occurred in August over the period for which
data could be retrieved. Specifically, August had the lowest
daily mortality for 10 of the 16 (63%) years evaluated for
Canada and 22 of the 34 (65%) years evaluated for the US.

In Australia, the lowest observed average daily mortality
occurred in March for 70% of the years evaluated (7 of 10
years). In New Zealand, the lowest observed average daily
mortality occurred in February for the entire 24-year period
for which data could be retrieved. Monthly mortality data for
each specific year were not publicly available.

In Japan, the lowest observed average daily mortality was
in July for the 2-year period for which data could be retrieved
(2 of 2 years [100%]).

Interpretation

We found that the lowest monthly mortality rates in selected
European Mediterranean countries over the last few decades
occurred in September. In Sweden and North American coun-
tries, the lowest mortality occurred in August, while it
occurred in July in Japan. In Australia and New Zealand, the

lowest monthly mortality was in March and February, respec-
tively, which correspond to September and August, respec-
tively, in the northern hemisphere.

A potential explanation for the observed pattern of mortal-
ity is the association of mortality with environmental parame-
ters, such as temperature. Several studies have reported the
existence of an optimal level or range of environmental tem-
peratures in which mortality in the general population is at its
lowest.”” Studies have also identified excess mortality during
the winter or summer months.**** Specifically, cold weather
has been reported to be associated with increased risk of
death from cardiovascular causes and respiratory infec-
tions.'™"" Excess heat is also associated with increased risk of
death from cardiovascular and respiratory diseases, as well as
external causes and gastrointestinal infections.**%

The fact that many vulnerable individuals could die during
summer heat waves could partly explain the lower mortality
observed in September in the Mediterranean countries. How-
ever, we could not retrieve cause-specific monthly mortality
data for the evaluated countries to examine this hypothesis.
Improvements in housing conditions, which have led to less
variability in indoor temperature with weather changes, could
relate to diminishing seasonal variability in mortality.""

We speculate that summer vacations may also contribute
to the lower mortality observed in September in the Mediter-
ranean countries. Vacations can have both physiologic and
psychological effects. Greater exposure to sunlight leads to
increased synthesis of vitamin D, which may have beneficial
effects for cardiovascular disease, renal failure, certain malig-
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