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month (60 %) exceed the average, compared with 8 out of
17 ' ummer' months (47%).

Over the whole period (i.e. including the extra 3 winter
month) but excluding the 'winter' of 1955 and the ub e­
quent 'ummer', the 'winter' incidence of 6'5% exceeds
the 'summer' incidence of 5·7 %.

The greater winter incidence would be le s impressive
if the year was divided into a winter period from June to

ovember and a summer period from December to May.
However, we felt justified in dividing the year into 'winter'
and 'summer' as stated, as difference between the winter
and summer mean temperatures (maximum and minimum)
is greater with this division than with the former.* It is
of interest too that this method of dividing the year includes
the months of greater average rainfall in the summer periods.

A survey of the available literature indicates that
the great majority of authors found a higher winter incid­
ence. I ,3.l2 One group 14 found a higher summer incidence,
but later 15 reported an increased frequency during periods
of sudden inflow of both polar air and tropical air masses.
Another group,10 although believing that seasonal incidence
was not important, stated: 'There is a slight tendency for
more attacks to occur in the winter month.' Their state­
ment that 'it is likely that the seasonal variation reported.
by others is to a large extent due to summer migration
from the large communities on the part of susceptible per­
sons' is not applicable to our series for the previously men­
tioned reasons. Miller et al. 16 and Master and Jaffe17 noted
no striking difference in the frequencies of myocardial
infarction in anyone season as compared with another.
However, both groups showed a higher winter incidence in
their published figures.

Master et al.18 concluded that there was no significant
seasonal variation, but Rosahn9 analysed their figures by
subdividing the year in a different way, and showed a highly
significant difference with winter incidence predominant.

Lewitus and Neuman19 found no significant difference
between summer and winter incidence; in their series they
showed that the incidence of myocardial infarction followed
a Poisson distribution. The only previous study from the

* Calculated from figures supplied by the :parks and Recrea­
tion Department of the City of Johannesburg.

outhern hemi phere hO\ ed a higher winter incidence,
but did not, in the figures pre ented, differentiate between
myocardial infarction and left ventricular failure.

Thu , on the whole there i good evidence for a higher
winter incidence of myocardial infarction. However, in
e eral eries the figures concern deaths due to myocardial

infarction, which might reflect a greater severity of heart
disea e in winter rather than a higher incidence of myo­
cardial infarction. Our figures indicate an actual higher
winter incidence and, if this can be ubstantiated by further
analyses of much larger series, including hospital ca e ,
there may be some justification for following the advice of
Evan Bedford3 to end 'potential ca es to winter in warmer
climates'.

SUMMARY

The seasonal incidence of myocardial infarction in a eries
of private patients in Johanne burg is analy ed. It i demon­
strated that there is a higher winter incidence, and standard
tests suggest that the difference is ' ignificant at the 5 %level'.

We thank Prof. J. E. Kerrich, of the Department of Mathe­
matics of the University of the Witwatersrand, for a stati lical
analysis of our figures and Mr. C. Shepherd, of the Parks and
Recreation Department of the City of Johannesburg, for supply­
ing meteorological data. Mr. A. M. Shevitz is thanked for the
reproduction of the figures.
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THE SEASONAL INCIDENCE OF CARDIAC INFARCTIO
HOSPITAL, CAPE TOWN*

AT GROOTE SCHUUR

V. SCHRIRE, M.Sc., PH.D., M.B., CH.B. (CAPE TOWN), M.R.C.P. (LOND. AND EDLN.)

From the Cardiac Clinic, Groote Schuur Hospital, Cape Tow/!, and Department ofMedicine, University ofCape Town

During the past few decades the effect of weather conditions
on the incidence of cardiac infarction has been the subject of
several studies, particularly in the USA. Opinion in general
has been that there is a higher incidence in cold weather. Thus,
figures published from ew York,I,2 Boston, 3-5 Philadelphia,6

Pittsburgh,? Cincinatti,8 Chicag09 and Rochester10 support

* An article on similar investigations in Johannesburg will be
found at page 427 of this issue (see letter from Dr. ellen, ational
Chairman, S.A. Cardiac Society, on page 436).

this contention. Even in the temperate areas which corres­
pond to our local conditions in Cape Town such as Los
Angelesll and ashville, Tenne ee,12 a higher incidence in
the winter months has been recorded. Only in Dallas, Texa ,13

has the reverse been reported and in a later paper thi dis­
crepancy has been attributed to sudden inflows of polar and of
tropical air ma ses.14 In London1s an increa ed incidence
in cold weather ha al 0 been reported, whereas in I raeP6
weather conditions appeared to have no effect on the incidence.
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This study was stimulated by a preliminary report from
Johannesburg by Bradlow and ZionI7 on an increased in­
cidence of cardiac infarction in that city during the cold
months of the year and reported in more detail later.18

The incidence of this disease in Cape Town over a comparable
period was, therefore, i.nvestigated.

MATERJAL AND METHODS

The electrocardiographic service of the Cardiac Clinic during
the period under survey (1952-56) included all in-patients and
out-patients attending Groote Schuur Hospital and the 44
in-patient teaching beds of the ew Somerset Hospital. In
the former hospital there are 854 beds and approximately
equal numbers of European and non-European patients are
treated. As there is a means test, the poorer section of the
European community only are permitted to qttend, but this
does not affect the non-European attendance. The incidence
and seasonal variation of infarction as shown by our figures
therefore apply to those sections of the community that are
relatively underprivileged and do not necessarily correspond
to the total population of Cape Town. There is no reason,
however, to believe that the more privileged members of the
community behave differently.

The first group of patients studied was obtained from the
files of the anticoagulant service of the hospital. The patients
receiving long-term anticoagulant therapy for 'coronary
vascular disease were re-examined in the Cardiac Clinic,
including electro-cardiography and roentgenoscopy, and
their case histories were reviewed. The practice of long-term
anticoagulant therapy only became generally used in the
hospital in 1955, so that in the 12 months of 1954 tnere were
only 19 cases, wh~reas in 1955 and 1956 there were 60 and
46 cases respectively, the total number therefore being 125.
It must be accepted that this is a specially selected group, but
the selection does not appear to depend upon the weather.
Patients suffering from angina pectoris without a clear story of
infarction were excluded from this study.

The second group of patients was selected from the
electrocardiographic records in the Cardiac Clinic over
a 4-year period from January 1952 to December 1955.
Any patient suspected of having coronary vascular disease
in this hospital automatically had an electro-cardiogram
taken and all tracings were examined by the author.
The electrocardiographic records were classified in 3
groups as follows:

Type 1. Electrocardiograms showing the classical pattern of
infarction.19 Thus, in anterior infarction wide or deep Q
waves in the praecordialleads (VI-V7), or diminution in the
R waves across the praecordium, were required in addition
to T wave inversion or ST segment change. In posterior
infarction a Q wave of at least 0'04 seconds in width or a Q
wave deeper than 30% of the R wave in AVF was accepted.
In the presence of right bundle-branch block a Q wave of
O· 04 seconds in AVF or abnormally wide Q waves in the
praecordialleads were held to indicate infarction. Infarction
was seldom diagnosed in the presence of left bundle-branch
block unless a Q wave or gross ST segment depression over
the left ventricle were present. There were 621 patients in this
group.

Type 2. Electrocardiograms taken from patients with a
clinical history of angina pectoris or cardiac infarction,
showing T wave inversion without Q waves over the antero-

lateral or posterior aspects of the left ventricle, or bundle­
branch block without significant Q waves (20). There were
534 patients with this type of pattern.

Type 3. Electrocardiograms which were normal at rest
from patients with an undoubted story of coronary vascular
disease often confirmed by positive effort tests. There were
58 such patients.

Thus in the 3 groups there were 1,213 patients. As it was
not, possible to examine the files of all 1,213, a sample of
each was made as follows. All those patients who appeared
on the files of the anticoagulant therapy service of the hospital
as having received anticoagulant therapy, whether short- or
long-term, were reviewed. There were 239 with Type-I,
69 with Type-2 and 9 with Type-3 electrocardiographic
patterns. The remainder were selected at random, the
determining factor being the ability of the hospital records
department to find the appropriate record. Of the 621
patients showing a Type-l electrocardiographic pattern 543
were analysed and of the 534 showing Type-2 pattern 230
were analysed. All 58 of Type 3 were analysed. The sample,
therefore, consisted of 831 of the 1,213 cases.

For the purpose of this study only cases with episodes of
prolonged pain suggestive of cardiac infarction were selected
for study from these 831 cases. There were 23 cases of angina
pectoris who were, therefore, excluded. The month of the
year when each patient developed the acute prolonged attack
of pain was recorded wherever possible, but in 16 this was not
known, leaving 792 cases for analysis. In a few cases, the
date of a second infarction only was known. Recurrent
infarctions were considered separately. The total number
of cases analysed, therefore, was 792 first infarctions and
95 recurrent infarctions.

RESULTS

In Table I is shown the montWy incidence of first infarctions in
792 cases (European and non-European) during the 4 years
1952-55; in Table IT the montWy incidence up to December
1957 of all the 887 infarctions in the same 792 cases; and in
Table ill the monthly incidence of first infarctions in the

TABLE 1. MONTHLY INCIDE CE Of fIRST fNFARCTIONS fN 792 CASES
SEEN fN 4 YEARS 1952-55

ECG
Type Race Jan. Feb. Mar. April May June

I European 26 26 35 25 32 44
on·European 12 7 10 15 8 28

2 and 3 European 8 14 16 13 13
on·European 4 10 3 5 5

Total European 33 34 49 41 45 57
on-European 17 It 20 18 13 33

All Races 50 45 69 59 58 90

ECG
Type Race July Aug. Sept. Oct. Nov. Dec.

I European 38 40 43 33 42 27
Non-European 5 7 16 7 7 10

2 and 3 European 17 15 24 12 10 17
on·European 10 8 9 12 9 3

Total European 55 55 67 45 52 44
on-European 15 15 25 19 16 13

All Races 70 70 92 64 68 57

125 cases (all races) receiving long-term anticoagulant therapy
during the 3 years 1954-56. In Table IV is shown the montWy
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DISCUSSION

TABLE Ill. MONTHLY INCIDENCE OF FIRST INFARCTIONS IN 125 CASES
ON LONG-TERM ANTICOAGULANT THERAPY IN 3 YEARS 1954-56

TABLE JI. MONTHLY INCIDENCE TO DATE OF 887 INFARCTIONS IN
792 CASES SEEN IN 4 YEARS 1952-55

incidence of the 339 deaths from all causes in all the 877 cases
examined in this survey. For the purpose of this analysis the
date of the onset of the disease is llot relevant; Table IV
therefore includes the 831 cases analysed in 1952-55 and the
46 cases on long-term anticoagulants in 1956 and subsequently.

• The average mean temperature in degrees Centigrade during
the 5 years 1952-56, as supplied by the Metrological Department
of the Royal Observatory, Cape Town, supported this arrange­
ment of the seasons. Thus in 'summer', i.e. 4 months December
to March, the temperatures were 19'8, 21,9, 21·5 and 20'5°C;
in 'winter', i.e. 4 months June to September, they were 13· 5,
12·4, 12·9 and 14·9°C; in 'between sea oos', i.e., October, 0­
vember, April and May, they were 15'5, 19, 17·2 and 15·2°C.
The average mean rainfall in inches over the same 5-year period
was as follows: 'summer' 0,9, 0'2, 0·9 and 0'6; 'winter' 3, 5,
4· 3 and 1·9; 'between seasons' 1· 5, 1'2, 2· 8 and 4· 8.

The seasons are not quite identical at Cape Town and
Johannesburg. At Cape Town the climatic condition can
be more correctly described as ' ummer' (4 month December
to March), 'winter' (4 months June to September) and 'be­
tween sea on ' (October, November, April and May)·. If
this seasonal division is adopted, the number of fir t infarc­
tion (Table 1) in 'summer' i 221 and of all the epi ode of
infarction (Table 11) 246; in 'winter' the figures are 322 and
363 and in 'between seasons' 249 and 278. The survey is
over a period of 4 years and the differences are statistically
significant for both racial groups.

The 831 cases analysed represent a statistically significant
sample of the 1,213 cases ofcoronary vascular disease recorded
in the Groote Schuur Hospital during the 4 years 1952-56.
The findings are essentially the same for both racial groups
whether the cases were selected on purely electrocardiographic
criteria (Type 1) or on clinical criteria (Types 2 and 3). They
can be assumed to represent the seasonal incidence of the
disease as it occurred in Groote Schuur Hospital during these
4 years. The 'population at risk', particularly the European,
fluctuates considerably, as Cape Town is an important port
and a summer resort. Thus, during 1956 it is estimated21

that there were 220,000 visitors to the city and 120,000 are
regarded as having been present during December, January
and February. Even taking into consideration the fact that
many of the visitors belong to an income group which is
officially debarred from attending the hospital, the population
which the hospital drains is larger in summer than in winter.
Not only is the population movement towards Cape Town in
the summer- but there is an exodus from Cape Town during
the wet winter months. In view of these population fluctua­
tions, there is added significance in the fact that more infarcts
are recorded in winter than in summer.

It is therefore of interest to analyse where the visitors were
domiciled: 81 cases were found who lived out of Cape Town
with an incidence of 28 infarctions in 'summer', 22 in 'winter'
and 31 in the 'between seasons'. The race particularly in­
volved was the European.

When the data obtained from the 125 patients (1954-56)
receiving long-term anticoagulant therapy (Table Ill) is
studied, the results are essentially the same. Thus, there were
54 cases of infarction in 'summer' and 71 in 'winter', dividing
the year according to Bradlow and Zion,18 or 31 in 'summer',
51 in 'winter' and 43 in 'between seasons', according to the
method suggested in this study. For this very selected group
of cases the results obtained are similar to those shown in
Tables I and 11, though the d.ifference is not statistically
significan t.

The findings are in keeping with figures published by the
majority of authors elsewhere.1-12.15,22-28 In some of the eries
the data were obtained from necropsy material and therefore
reflect deaths from cardiac infarction, in others the material
was obtained from clinical experience. Analysi of the
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TABLE IV. THE MONTHLY INCIDENCE OF 339.DEATHS FROM ALL
CAUSES IN 877 PATIENTS WITH CORONARY VASCULAR DISEASE

ECG
Type Race Jan.

1 European 11
on-European 4

Total

The results in Tables I, 11 and III show a significant seasonal
difference in the incidence of myoCj1rdial infarction in Cape
Town. Thus, if one divides the year into 'summer' and
'winter', as Bradlow and Zion18 have done in their Johannes­
burg analysis, the first attack of myocardial infarction
(Table I) occurred in 353 cases in the 'summer' (6 months
October to March), and in 439 cases in the 'winter' (6 months
April to September). If all the episodes of infarction are in­
cluded (Table 11), the incidence in 'summer' was 392 cases and
in 'winter' 495 cases.

2 and 3

Tola1
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clinical data in this tudy trongly supports tbe view that the
incidence of infarction is higher in the winter than in the
summer.

Analy i of our eries of deaths (Table IV) support the
clinical finding. Of the original 877 patients analy ed, 42
ca es could at no time be traced. Since 1956 a further 26
Europeans and 43 non-European were lost sight of. Infor­
mation is available to date on the remaining 766 patients;
amongst these there have been 339 deaths. In a few cases
death was due to cau e unassociated with the heart, but in
the great majority cardiac infarction was recorded as the
cau e of death. The information was generally obtained from
the practitioner in charge of the ca e or the relatives. Both
immediate deaths and death many years after the on et of the
disea e were included. There were 163 deaths in 'summer'
and 177 in 'winter', dividing the year according to Bradlow
and Zjon,18 or 96 in 'summer', 128 in 'winter' and 115 in
'between seasons', as used in this study. The incidence of
death in cases of cardiac infarction i , therefore, also higher
in the winter than in the summer months.

La tly, although the incidence of this disease is far greater
in the European than in the non-European19,2o the same
sea onal variation is seen in the two racial groups.

SUMMARY

I. The easonal incidence of cardiac infarction in 792
patients seen at Groote Schuur Hospital during the 4 years
1952-55 is analysed.

2. There is no difference in seasonal variation between
European and non-European patients.

3. The seasonal incidence of cardiac infarction in 125
patients at Groote Scbuur Hospital. during the 3 years
1954-56 receiving long-term anticoagulant therapy is also
analysed.

4. There is.a stati tically significant increased incidence of
the di ease in the winter months as compared with the summer.
The incidence in 'between seasons' lies between the winter and
summer incidence.

5. The ea onal incidence of deaths in 877 patients suffering
from coronary vascular disease is al 0 analysed.

6. The seasonal incidence of deaths parallels the clinical
incidence of the di ea e.

I wi h to thank Dr. C. Merskey for putting the files of the
anticoagulant service at my dispo al and for bis help with tbe
statistical analy is. My special tbanks are due to Dr. J. Prisman
for hi unceasing help and interest in the development of the
Cardiac Clinic. Mrs. C. Hall gave invaluable assistance in the
analysi of the data and follow-up of tbe patients investigated.
I al 0 wi h to thank the City Council of Cape Town and the
Council for Scientific and Industrial Researcb for their financial
a istance in this investigation.
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