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Objective - To study the seasonal variationin morta-
lity due to myocardial infarction in the city of So Paulo.

Methods- Weanalyzed the database of PROAIM (Pro-
grama de Aprimoramento de | nformactes de Mortalidade)
containing theregistrationsof the certificates of deathsdue
to myocardial infarction (International Classification of
Diseases, 10" edition, classification 121) of theresidents of
the municipality of Sdo Paulo during 12 months (from
December 1996 to November 1997). The number of deaths
was corrected for a standard period of 90 daysand then it
was divided by the corresponding population to obtain the
event rate per 10 thousand inhabitants. The magnitude of
the seasonal variation, which was defined by the difference
of the relative risks between the seasons with higher and
lower mortality, was estimated.

Results - Atotal of 5,615 deaths due to myocardial
infarction were included in the study. S xty-one per cent
occurred in the male sex, and the mean age was 68 years.
The mortality rate during winter was always higher and
that during summer was lower than that during the other
seasons (P<0.01), independent from age and sex. Seaso-
nal variationsin deaths due to myocardial infarction was
30% in the general group, being 23% in individualswho
died younger than 75 years, and 44% in the older ones.

Conclusion - Amarked seasonal variationinmortali-
ty dueto myocardial infarction was observed in thecity of
SAo Paulo, with a significant increase in its magnitude
and age distribution during the winter, similar to those
reported in regions of North America and Europe with
temper ate climates.
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Seasonal variationinmortality dueto acutemyocardial
infarction with anincrease in the number of deathsduring
winter has been observed in several countries, such as
Canada, New Zealand, the United States, and others 3.
Most studiesindicate that low temperatures are the direct
causal factors; some authors suggest the participation of
respiratory infections*S, air pollution 8, or the effect of the
number of hoursof solar radiation’.

Recently, studieson“triggers’ havebeenintensified.
Triggersareacuterisk factorsfor coronary eventsthat cau-
se pathophysiological alterations, such asarterial hyper-
tension, anincreasein blood clotting, or vasoconstriction.
In the presence of avulnerable atherosclerotic plague,
triggersmay leadtoinstability of the plagueand consegquent
acute coronary insufficiency &°. Environmental factors,
such astemperature, air pollution, and respiratory infec-
tions, have been associated with effectsthat fit into this
concept of triggers.

However, most studiesonthissubject werecarried out
in countrieswith cold climates, with greater variationsin
temperature and well-defined seasons, and the validity of
their conclusions applied to other climatic conditions has
not been well defined. The mechanism involved in these
deathshasnot yet beenwell clarified.

Theclinical relevanceof thisannual rhythmicvariation
may be estimated by the observation of amore than 50%
increaseinthenumber of hospitalizationsand deathsdueto
acutemyocardial infarction duringwinter, ascompared with
those occurring during summer 3. A possibleintervention
for decreasing thiswinter peak depends on clarifying the
pathophysiology of this seasonal variation.

Observational delineationisan objectiveandlow-cost
form of studying the participation of the environment in
triggering cardiac events, which may indicate associations
and suggest causal relationsfor further experimental and
clinical investigation.

The objective of the present study wasto assessthe
seasonal variation in mortality due to acute myocardial
infarctioninthecity of Sdo Paulo, estimatingitsmagnitude
and popul ation characteristics.
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M ethods

We included in this study all deaths occurringin
individual solder than 34 yearsduring the period from 12/1/
199610 11/30/1997, certificatesfor whichwererecordedin
thePROAIM (ProgramadeA primoramento delnformagtes
deMortalidade) database. Thisisamunicipal agency that
registers, processes, and revises death certificates of
peopleliving in the city of Sdo Paulo, Brazil, whichis
located at 800 metersof altitudeandiscrossed by the Tropic
of Capricorn, onthewest longitude of 46°.

The International Classification of Diseases 10"
edition was used to classify the deaths due to acute myo-
cardial infarction (classification 121). Datawere analyzed
using themethodol ogy described by Sheth et al * according
to month and season asfollows: winter (Juneto August),
spring (September to November), summer (December to
February),andfall (MarchtoMay). Themeandaily tempera
tures, withthevariation enclosed within parentheses, were
asfollows. 22.9°C(17.3t028.3) duringsummer, 19.6°C(12.8
t025.7) duringfall, 15.8°C (8.8 to 22.3) during winter, and
19.2°C(12.2t026.2) during spring.

Thevaluesof thedaily countsof deathsobtainedin 90
to 92 days, which corresponded to each season, were
corrected to astandard period of 90 days and divided by
the estimate of the population, corresponding to age, sex,
and date of death. These datawere obtained at SEADE
(Fundagdo Estadual de Andlisede Dados—SP) to calculate
therate of death per 10 thousand inhabitants. The indivi-
dualsweredivided accordingto 2 age brackets (<75 years,
and >75years) and sex.

Dataon mortality underwent linear regression analy-
sis, and the Poisson distributi on wasadopted. Thehomoge-
neity of death distribution in the 4 seasons was assessed
with the chi-square test. The seasonal variation in the
number of deathswasal so estimated based onthedifferen-
ceintherelativerisks between the periods of greater and
lower mortality 1. Theprobability of P<0.01wasconsidered
statistically significant.

Results

Weidentified 5,615 deaths due to acute myocardial
infarction, 3,453 (61%) beinginmalesand 2,162 (39%) being
infemales, withameanageof 68+ 14years.

Themortality ratewasgreaterinmalesthaninfemales
(P<0.01) and in elderly individual sthan in those younger
than 75 yearsby thetimeof death (P<0.01).

A heterogeneous pattern of seasonal distribution
of deathsdueto acute myocardial infarction was obser-
ved (P<0.001). Themortality rate dueto acute myocar-
dial infarction was always higher in the winter months
and lower in the summer months, when compared with
those of the other seasons (P<0.01) (fig. 1). No signi-
ficant difference between the mortality rates during
spring and fall was observed (P=0.36) for both sexes
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Fig. 1—Mortality rate dueto myocardial infarction according to the seasons.

and for the 2 age brackets considered. When compared
2-by-2, al other seasons showed significant differences
(P<0.01) (tab. I). Agebracket and sex, did not influence
significatively the seasonal behavior of mortality rate
(P=0.19) (figs. 2and 3).

The seasonal variation estimated was 30% in the ge-
neral group, 23%for individua syounger than 75 years, and
44%for theolder ones.

Discussion

The present study isthefirst to assess the seasonal
variationinmortality dueto acute myocardial infarctionin
the South American continent using current criteria of
diagnosisand classification of death and based on audited
datawith alow frequency of deaths due to undefined cau-
ses. 1N 1941, however, Chiaverini et a ™ reported very simi-
lar findings when assessing the causes of death in indivi-
duals undergoing autopsy at the coroner’s officein Sdo
Paulo. These authors also found a higher frequency of
deathsdueto cardiovascular diseasesin winter.

In our environment, the results confirmed the occur-
rence of the concentration of deaths dueto acute myocar-
did infarctioninthewinter months, ashad al ready been ob-
served in other countrieswith very distinct popul ation and
climatic conditions. This suggests that the low absolute
temperaturesin these cold regionsare not essential for the
wide seasonal variation in mortality dueto acute myocar-
dia infarction observed. In addition, agreater proportional
increasein mortality intheel derly in Canada, asreported by
Sheth et a %, isconsistent with thefindings herereported.

Tablel —Mortality rate + standard deviation dueto myocardial
infar ction, according to seasons, age bracket, and sex

Seasons Mortality rate + standard deviation
Femalesex Malesex
<75years =75 years <75 years >75 years
Summer 1.55+0.06 21.18+1.13 3.42+0.12 24.92+1.39
Fall 1.79+0.06 25.34+0.95 3.84+0.10 29.62+1.22

Winter 2.09£0.08 34.63+1.51 4.60+0.15 40.75+1.90
Spring 1.81+0.08 25.17+0.95 3.90+0.11  28.61+ 1.20
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Fig. 2- Mortality ratedueto myocardial infarction according to the seasonsand sex,
intheagebracket > 75 years.
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Fig. 3—Mortality ratedueto myocardial infarction according to the seasonsand sex,
intheagebracket < 75years.

The approximately 30% magnitude of the seasonal
variation in mortality due to acute myocardial infarction
observedinour findingsiscompatiblewith that reportedin
theliterature, which rangesfrom 10% to 38% 3. Thisfact
may be explained by thelow useof activeheating, and poor
housing and inadequate clothing in alarge amount of our
population, whichis, therefore, exposed to winter extremes,
even, if incomparativeterms, our winterismuch milder than
that in other countries®2,

Themechanismsinvolvedinthisphenomenonarenot
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yet clearly understood. Most authors, however, attribute
theincreasein winter mortality mainly to the reductionin
temperature**5. Thisexcessin deathsmay beexplained by
theincreasein theincidence of diseaseanditslethality, as
already showninthereport of the Second National Registry
of Myocardial Infarction, encompassing 1,474 hospitalsin
the United States®.

Cold weather hasthe following well-characterized
effects: cardiovascular effects, such astheincreasein heart
rate, blood pressure, and systemic vascul ar resi stance 6%
neuroendocrineeffects, such astheincreasein sympathetic
activity, elevation in plasmanoradrenaline 819, activation
of therenin-angiotensin system?%; and alterationsinblood
and hemostasia, such astheincreasein plasmatic volume,
in blood viscosity, and in platel et aggregation, in addition
to hypercoagul ability 1622,

Theincreaseintheincidenceof respiratory infections
during winter and the consequent activation of the acute
inflammatory phase has been related to an elevation in
fibrinogen and in the activity of factor V1l with apossible
increaseinthrombogenesis*®.

The advantage of choosing the database used here
wasitsuniversal characteristic, encompassing amost all
deathsin the municipality of S8o Paulo; death certificates,
however, were considerably imprecise%. The objective of
our study, however, was not to assess the absol ute val ue of
themortality rate, but its seasonal distribution.

Dataobtained support the principlethat environmen-
tal factors have the capacity to trigger fatal coronary
events and allow confirmation of the existence of awide
seasonal variation in mortality due to acute myocardial
infarction in the city of S&o Paulo, with magnitude and
population characteristicssimilar to thosefoundin regions
withtemperate climatesin North Americaand Europe.

Our study stressesthe need for further investigation
to exploretherole played by the environment, especially
temperatureandinfections, inthegenesisof acutemyocar-
dial infarction. Studies on the seasonal behavior of the
sympathetic nervous and renin-angiotensin systems and
theclinical value of the adaptation of the medicamentous
dosageto seasonal variationswould be of special interest,
as already proposed by Green et a #. Another field to be
studied isthe better definition of therole played by res-
piratory infections, such asinfluenzaand chlamydia
infections, in determining the seasonal pattern and the
opportunity of preventive strategies.

Based on these data and on the literature, the recom-
mendation for better protection against cold weather is
noteworthy, through active heating, better residential
insulation, and use of adequate clothing, especially in
patientsat risk or with coronary artery disease®.
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