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Seasonal variation in mortality from myocardial infarction
and haemopericardium. A postmortem study
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Background: Seasonal variation in the incidence of and mortality from myocardial infarction (MI) has
been well recognised for many years. Haemopericardium (HP) is usually a fatal complication of MI. No
data exist in the literature with regard to the seasonal variation in mortality from HP.
Aims: To perform a necropsy based study to confirm seasonal variation in mortality from MI in a London
population and to determine whether seasonal variation in mortality from HP can be established.
Methods: Postmortem causes of death issued by several pathologists, working in two public London
mortuaries over a five year period from 1999 to 2004 were analysed. Deaths caused by HP secondary to
traumatic or iatrogenic causes were specifically excluded, as were deaths caused by HP secondary to
bicuspid aortic valve and aortic dissection. The results were subdivided into winter (1 November to 31
March) and summer (1 April to 31 October).
Results: In total, there were 2266 cases of MI and 135 cases of HP. Significantly more deaths from HP (83
of 135; 61.5%; p = 0.004) and MI (1051 of 2266; 46.4%; p = 0.016) occurred in the five month winter
period. Furthermore, there was a significantly higher incidence of HP compared with MI during the winter
(83/1051; 7.9%) than the summer (52/1215; 4.3%; p,0.001). There was no significant difference in the
age or sex of patients dying in either the winter or summer.
Conclusion: There is seasonal variation in mortality from both MI and HP in the London population, as
confirmed by a postmortem study.

T
he propensity for a circadian pattern in the incidence of
myocardial infarction (MI), with a peak in the early
morning, has been known for some time, and the

increase in mortality from MI in the winter months was
first noticed and reported in the 1930s.1 2 Since these initial
observations a large number of studies, varying in their
approach and design, have confirmed that the incidence of
MI and mortality from MI shows a seasonal variation.3–6

Some of these papers focused on the incidence of MI
obtained from hospital admissions or used death certification
data without postmortem confirmation, which are known to
be inaccurate.7 Other studies have shown that although this
variation holds true in temperate climates with seasonal
variations in temperature, the pattern is lost in environments
without temperature extremes.8 It seems that this peak
winter incidence of MI is particularly applicable to older
patients,9 and indeed it has been suggested that for patients
younger than 45, there may be a spring peak in hospital
admissions for MI.6

‘‘We could find no published data relating to the seasonal
variation in death as a result of haemopericardium’’

Haemopericardium (HP) is a complication of MI caused by
full thickness ventricular wall infarction and subsequent
rupture into the pericardium. This is frequently the first
cardiac event, and in one necropsy series it was the first and
fatal cardiac event in 83% of patients.10 Consequently, we
would expect the seasonal variation in the incidence of
mortality from HP to follow a similar trend to the incidence
of mortality from MI, for any given geographical population.
We could find no published data relating to the seasonal
variation in death as a result of HP. Therefore, we undertook
the present retrospective review of postmortem confirmed
cases of MI and HP over a five year period to determine
whether such a variation could be established.

MATERIALS AND METHODS
Reports of every postmortem examination performed at two
public mortuaries in the east end of London by several
pathologists were analysed over a five year period from May
1999 to May 2004. We included all cases of acute MI and HP.
However, for the HP group, we excluded all HP cases that
were not a direct result of rupture of the ventricular wall
caused by MI. This meant that traumatic and iatrogenic
causes of HP and HP secondary to bicuspid aortic valve
causing aortic dissection were excluded. We subdivided the
results into two categories. Winter, if the deaths occurred in
the five month period from the 1 November to 31 March, and
summer if they occurred in the seven month period from the
1 April to 31 October. An independent samples t test was
performed on the winter and summer groups for both the MI
and HP cases to compare the mean numbers of HP and MI
cases between the two seasons. This test was also performed
to determine whether there was a difference in the mean age
of the patients dying in the winter compared with the
summer, and also whether the mean numbers of men and
women dying in the two seasons were different. Finally, we
analysed the data to determine whether the proportion of HP
to MI varied between the two seasons.

RESULTS
We investigated 2266 deaths caused by MI and 135 deaths
caused by HP. One thousand and fifty one of the 2266
(46.4%) deaths from MI and 83 of the 135 (61.5%) deaths
from HP occurred in the five winter months. In the winter
period there was a mean increase of 36.63 MI cases/month
and 8.97 HP cases/month compared with the summer period
(table 1). Both of these results were significant.

December was the month with the peak number of MI
deaths (239 of 2266; 10.5%). There was a steady decline in

Abbreviations: HP, haemopericardium; MI, myocardial infarction
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the number of cases from February through to July, followed
by a marked reduction in the number of MI cases in August.
The autumnal months again saw a steady increase until
December (fig 1). Figure 2 shows the monthly data for deaths
from HP. There was a peak in the number of deaths from HP
in March (24 of 135; 17.8%), and a general trend for lower
numbers of deaths in the summer months and higher
numbers in the winter months. In the winter period there
were 83 deaths caused by HP out of a total number of 1051
deaths caused by MI (7.9%; 95% confidence interval, 6.3% to
9.6%). This compares with 52 of 1215 (4.3%; (95% confidence
interval, 3.3% to 5.6%) in the summer period. The ranges do
not overlap and the difference is significant (p , 0.001).
Thus, a greater proportion of MIs are complicated by HP in
the winter months than in the summer months.

Given the known association of a spring peak of deaths
from MI in young men,6 and the propensity for HP to be a
primary fatal cardiac event in those with left ventricular free
wall rupture,11 we analysed the March peak of patients dying
from HP in more detail. Of the 24 patients in this group there
were 14 men and 10 women and the average ages were 74.4
and 76.9 years (overall average, 75.4). Table 2 shows the
average age of patients dying of each condition in either
summer or winter, and also the sex of patients dying of each
condition in either summer or winter. There was no
significant difference in the ages of the patients dying from
HP in March compared with the other winter months.
Furthermore, there were no significant differences in either
the age or sex of patients dying in winter compared with their
summer counterparts.

DISCUSSION
Our results show that death from MI and its complication of
HP does show a seasonal variation for a London based
population. This is to be expected, because HP is usually a
direct complication of MI as a result of rupture of the
ventricular wall. Seasonal variation in MI for a London
population has been studied before,12 but this was based on
patients admitted with MI to a coronary care unit, and thus
measured the incidence, not the mortality from MI. To our

knowledge, this is the first necropsy based analysis of London
MI mortality data showing a positive seasonal correlation.

There are many hypotheses to explain the increased risk of
MI in the winter months. Sympathetic tone is known to
increase in cold weather13 and Bradley and colleagues12

showed that, with regard to the London population rate of
MI admissions, not only was there a seasonal variation, but
also there was a higher rate of admissions on colder summer
days. The authors of these studies suggest that cold
temperature per se plays a role, irrespective of the season.
Haematological variables are also affected in the winter, with
increases in b thromboglobulin and platelet factor 4, which in
turn enhance platelet aggregation.14 Other studies have
suggested that the increase in winter may be attributable to
concurrent chest infections.15 16 Elderly patients are particu-
larly prone to suffering from these additional risk factors and
this may explain the increased seasonal variation in the older
age groups. Although we did not demonstrate a significant
difference in the age of patients dying during the winter
months, as has been reported in other series,9 this may be
because of the relatively small sample size of our study.

‘‘The likelihood of ventricular wall rupture after myocar-
dial infarction is greater in winter than in summer’’

We have found no data in the literature to back up or
contradict our other main finding of a parallel seasonal
variation in the incidence of HP in the same London based
population group. The peak incidence of HP was in March.
This is interesting given the fact that in a necropsy study of
100 consecutive cases of left ventricular free wall rupture, the
ruptured infarction represented the subject’s first MI,10 and
the observed spring peak in incidence of MI in young men.6

However, in our series the deaths from HP in March were not
seen in younger patients than those that occurred in other
months. Of the patients dying of MI over this five year study
period, 135 of 2266 (6.0%) were complicated by HP. This
figure is of a similar magnitude to the incidence of cardiac
rupture in patients admitted to hospital with MI, which has

Table 1 Mean number of HP and MI cases each month

Winter Summer Mean difference 95% CI p Value (2 tailed)

HP (mean no cases/month) 16.40 7.43 8.97 3.6 to 14.3 0.004
MI (mean no cases/month) 210.20 173.57 36.63 8.3 to 65.0 0.016

CI, confidence interval; HP, haemopericardium; MI, myocardial infarction.
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Figure 1 Number of deaths caused by myocardial infarction (MI) each
month.
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Figure 2 Number of deaths caused by haemopericardium (HP) each
month.
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been previously reported as 2.3%.17 In 89.6% of these patients
the rupture was fatal. Perhaps of greater note, our data also
show that the proportion of deaths from MI that were
complicated by HP was significantly different between the
two seasons (7.9% in winter and 4.3% in summer). Thus, the
likelihood of ventricular wall rupture after MI is greater in
winter than in summer. It may be that the general increase in
baseline sympathetic tone in cold weather and the conse-
quent increased force of cardiac contractility is more likely to
rupture the vulnerable, newly formed infarct during the
winter months.

Our study is based on two mortuaries—both in east
London—and may not be ethnically representative of the
London population as a whole. However, it is the first
necropsy based study on MI mortality in London and has
confirmed that, as would be expected, a seasonal variation in
mortality from MI and its complication of HP is present.
Furthermore, during winter a significantly higher number of
MIs are likely to be complicated by HP.
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Table 2 Analysis of sex and age variation between the two groups

Table 2 HP winter HP summer HP March MI winter MI summer

Men (N) 44 26 14 512 583
Women (N) 39 26 10 539 632
Mean age (men) 71.7 70.3 74.4 72.0 69.8
Mean age (women) 77.3 75.1 76.9 76.0 73.2

HP, haemopericardium.

Take home messages

N In a postmortem study of an east London population,
there were significantly more deaths from haemoperi-
cardium (HP) and myocardial infarction (MI) in the five
month winter period than in the seven month summer
period

N There was no significant difference in the age or sex of
patients dying from MI and HP in either the winter or
summer

N During winter a significantly higher number of MIs are
likely to be complicated by HP
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