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Abstract
Background: Acute Myocardial Infarction (AMI) is the single leading cause of death among non-transmitted chronic
diseases in Brazil. The knowledge of mortality trends is necessary for planning prevention strategies.

Objective: To evaluate trends in mortality from myocardial infarction in the period from 1998 to 2009 in Curitiba (PR), their
distribution by gender, age and their impact in reducing the absolute number of deaths from this disease in this period.

Methods: Demographic data were obtained from the Brazilian Institute of Geography and Statistics (IBGE) and death
data were obtained from the Mortality Information System of the Ministry of Health, considering gender, age and
residence. From the fit of a Poisson regression model we estimated mortality rates and expected number of deaths
that were not observed.

Results: We found significant downward trend (p < 0.001) in the period. The estimated average reduction in death
rate from AMI each year was 3.8% (95% CI: 3.2% - 4.5%). There was no significant difference between genders (p =
0.238), although the evolution of age-specific standard mortality rates differed significantly between the groups (p =
0.018). It is estimated that the annual reduction of 3.8% in the mortality rate has resulted in 2,168 deaths below the
number expected given the mortality rate observed in 1998 and projecting that number on the population growth
occurred during the study period.

Conclusion: Although it remains an important cause of death, mortality from AMI decreased significantly during the
evaluation period (Arq Bras Cardiol 2012;98(3):211-217)
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in the risk of death from CVD adjusted for age from the
1990s in the South, Southeast and Midwest and some
capital from the North and Northeast, with some differences
between genders’.

Introduction

Cardiovascular diseases (CVD) remain the leading cause
of death in developed countries and developing countries’,
although in recent decades there was a decline of that
mortality rate??. However, there is evidence of important
differences in this decrease in relation to geographic

Maintaining the trend of decline, however, seems to
be questionable, since the prevalence of some risk factors

distribution, age, gender, ethnicity and socioeconomic
level*s.

In Brazil, the CVD mortality rates showed an increase
that accompanied industrialization in the country since
the 1930s. Within the large group of CVD, Ischemic Heart
Disease (IHD) are the most occurring causes of death, and
the Acute Myocardial Infarction (AMI) the sole cause of
death in men and women®. However, there was a decrease
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like obesity and diabetes mellitus has increased®’. Large
population studies show that the risk attributed to these
factors is significant'®'". In turn, analysis of the impact that
controls other risk factors, whether in primary or secondary
prevention, shows that the control of these factors is crucial
to the reduction in cardiovascular mortality that has been
observed® 2" |n the United States, half of the reduction in
cardiovascular mortality in two decades could be explained
by a better control of risk factors, while the other half was
attributed to specific treatment of specific diseases'.

In the city of Curitiba (PR), acute myocardial infarction
has been the single leading cause of death in the last 10
years's, however, the mortality rate adjusted for age and
gender in the same period is not described. A previous
study on ischemic heart disease in that locality during the
period from 1980 to 1998 showed significant differences
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between genders and ages'® in relation to mortality by
AMI. In this sense, local evaluation of the evolution in
the trend of mortality in subsequent years is critical to the
planning of public health policies and planning of health
promotion and prevention to be implemented by public
and private entities.

The aim of this study was to assess the rate of mortality
from acute myocardial infarction in the period from 1998
to 2009 in Curitiba, as well as the distribution of mortality
by gender, age and its impact on the absolute number of
deaths due to AMI in that period.

Methods

In this ecological observational study, the data on causes of
deaths in the period from 1998 to 2009 were obtained from
the Mortality Information System (SIM) of the Department of
the Unified Health System (Datasus) / Ministry of Health (MS).

For the extraction of data on cause of death we considered
the cause CID BR-10 coded 068.1 equivalent to the code [-21
of CID-10"". The age groups analyzed were from 20-49 years,
50-59 years, 60-69 years, 70-79 years and 80 years or older.
The mortality data were collected by place of residence®.

Demographic data were obtained from the Brazilian
Institute of Geography and Statistics (IBGE)'®, and the
denominator of rate calculations corresponding to the
population by gender and age according to the data for the
period from 1998 to 2009.

Statistical Analysis

In order to evaluate the mortality rates, we adjusted a
Poisson Regression model considering as response-variable

the number of deaths and as the explanatory-variable
the time corresponding to the observed years. As an
exposure variable we considered the population in each
year evaluated. The link function was exponential and for
evaluation adjustment, it was considered the deviance
function.

The Wald test was used to evaluate the importance of
the effect of time on the death rate. The same test was
considered to evaluate the similarity between groups
in relation to the variation in mortality rate over time.
When identifying this importance, we estimated the mean
variance rate of consecutive years by the model, with its
range of 95% confidence.

After adjusting the Poisson model and considering the
baseline (1998), it was estimated the number of AMI deaths
that would be expected for the period 1999-2009, which
did not occur.

P values <0.05 were considered statistically significant.
The analysis was performed with the computer program
SPSS v.14.0.

Results

Acute myocardial infarction remains the single leading
cause of death among non-transmitted chronic diseases,
with proportional mortality of 9.1% in 1998 and 6.7% in
2009. However, we emphasize that, from 2003, the AMI
does not configure the first single cause, having been
overcome by the deaths from external causes.

The results of the general model of AMI mortality from
1998 to 2009 indicated significant decrease in mortality
rate of AMI in the study period (p <0.001) and the
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estimated average reduction in this rate each year was 3.8%
(95% Cl: 3.2% - 4.5%).

Figure 1 shows the mortality rates/100.000 individuals
observed and the rates estimated by fitting the Poisson
model with respective ranges of 95% confidence.

Rate of death by AMI: analysis by gender

Throughout the study period, the ratio of the rate of
male deaths and the rate for females is 1.46.

For men, there was a downward trend (p <0.001) with
estimated average reduction in death rate from AMI each
year from 3.5% (95% Cl: 2.7% - 4.3%). Similarly, for females
it tended to decrease (p <0.001) with estimated average
reduction in death rate from AMI each year from 4.2%
(95% Cl: 3.3% - 5.2%).

Additionally, we tested the parallelism between males
and females in relation to the evolution of mortality rates.
The results indicated that there was no significant difference
(p = 0.238) between the genders regarding the trend, as
shown in Figure 2.

Age-specific mortality rates

The age ranges from 20 to 29, 30 to 39 and 40 to 49
years were grouped into a new category from 20 to 49
years due to the small number of occurrences in some of
the ages mentioned. In this category, we found a significant
decrease (p <0.001), with an average reduction in the
rate of death from AMI of 7.4% (95% Cl: 5.2% - 9.6%)
per year. In the age group 50 to 59 years, the decline
was also significant (p <0.001), with estimated average
reduction in the rate of death from AMI per year of 7.0%
(95% Cl: 5.5% -8.4 %).

Also in the older age groups, 60-69, 70-79 and 80 years or
older, the decline was significant (p <0.001). The estimated
average reduction in death rate from AMI each year was
6.6% (95% Cl: 5.4% -7.8%) in individuals of 60-69 years, 7,
2% (95% ClI: 6.1% - 8.4%) in individuals of 70-79 years, and
4.3% (95% Cl: 3.0% - 5.5%) in individuals 80 years or older.

The comparison between the ages of 20-49, 50-59, 60-69,
70-79 years and 80 years or older to the decline in mortality
rates was done by testing the hypothesis of parallelism. The
evolution of mortality rate in the range of 80 years or older
differs significantly of this evolution for the other age groups
(p = 0.018 for 20-49 years, p = 0.008 for 50-59 years, p =
0.012 for 60-69 years; p = 0.002 for 70-79 years). However,
in other comparisons between age groups, no significant
difference was found regarding the evolution of mortality
rates from AMI (Fig. 3).

Number of deaths fewer than expected from the
baseline 1998

From the Poisson model adjusted, the estimated number
of deaths from AMI in the period 1998-2009, considering the
adjusted rates for each year is 9065. However, if the adjusted
rate for 1998 was maintained, the estimated number of
deaths would be 11,233. These results indicate that keeping
the average decline of 3.8% in the period of 12 years, it is
estimated that 2,168 deaths would be expected, but were
not observed in this period (Table 1). The evolution of the
cumulative number of deaths expected and not observed in
the analyzed period is shown in figure 4.

The decline in mortality from AMI may also be represented
by the decreased risk of death used in life tables. In this study,
the risk of death due to AMI observed in Curitiba in 2009
was 38.2% lower than in 1998.
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Deaths expected from the baseline of 1998 and not seen in

the period 1998 to 2009
Deaths
expected
Expected and not
Year  Population Estimated deaths with observed
P deaths no decay with
(1998 rate) the
decline
(C195%)
1998  1.550.315 854
1999  1.584.232 839 872 34 (28 - 40)
2000  1.587.315 808 874 66 (55 - 78)
2001 1.620.221 793 892 99 (84 - 115)
2002 1.644.599 774 906 131 (113 - 151)
2003  1.671.193 756 920 164 (143 - 186)
2004  1.697.703 739 935 196 (174 - 219)
2005  1.757.903 736 968 232 (211 - 255)
2006  1.788.560 720 985 265 (245 - 286)
2007  1.818.950 704 1.002 298 (280 - 316)
2008  1.828.092 680 1.007 326 (311 - 343)
2009  1.851.213 662 1.019 357 (344 - 370)
Total  20.400.296 9065 11.233 2168 (1988 - 2359)

Discussion

The study of mortality is used as a measure of population
health parameters, and the design of ecological study is
characterized by the determination of the geographic
population studied. It is known that this type of study
does not propose the analysis at the individual level nor to
establish causal relationships. What appears, however, it is
the timeline of a cause of mortality for the population of
Curitiba, which should not be inferred to other populations,
but can be compared with other populations and it may also
be based on longitudinal studies of causal relationships. It
was observed that mortality by acute myocardial infarction
showed a significant reduction in the assessed period. The
reduction was consistent over the years in both genders and
all age groups below 80 years. This reduction resulted, at the
end of the period evaluated in 2,168 fewer deaths than it
would be expected by projecting the mortality rate of 1998
and taking into account population growth over the same
period. Itis noteworthy that the reduction occurred despite the
increased rates of hospital admissions for AMLI in the period.
This phenomenon was also demonstrated in a study of similar
methodology conducted in another Brazilian capital®. The
population over 20 years living in the city of Curitiba grew
19.5% during the study period (1998 to 2009) and rates of
hospitalizations for AMI by SUS increased 35%.

The annual decline in mortality rates for ischemic heart
disease has been described in Brazilian capitals?'?2. A
previous study which analyzed trends in mortality from acute
myocardial infarction and ischemic heart disease in Curitiba
between 1980 and 1998'® already demonstrated a tendency
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to decrease mortality due to AMI, but at a lower rate of
decline than the 3.8% per year demonstrated here. Although
that study has used another method of analysis for the trend,
our estimates of annual percentage decrease were carried
out in relation to the immediately preceding year showing a
declining trend even higher than that found in the previous
period. Another aspect to be considered is the limitation
of intercensal population projections. Our study used data
from the 2010 Census which corrected earlier projections
and showed the overestimation of the data presented above.

Regarding gender differences, the proportion of male/
female deaths found in our study, was an average of 1.46,
while the proportion found in that study was 1.6. Other
studies carried out in Brazilian capitals have also evidenced
that the downward trend in mortality from AMI in a similar
period point out to the differences between the genders?.
INTERHEART"" study data showed that women tend to suffer
a first heart attack later than men, but this phenomenon does
not seem to be reflected in the trend of declining mortality.
In our study, the decrease was similar between genders, as
evidenced by parallel test suggesting that major downward
trend in male mortality from AMI reported previously seems
to have been directed to a parallel in relation to female
mortality in the last decade.

Comparing age groups, the older ages (60-69 and 70-
79 years) had a higher proportion of decline compared to
younger ages (20-49 years) indicating that the decrease of
the tendency of AMI mortality observed in this study seems
to move to the fourth stage of the epidemiological transition
model adapted to cardiovascular diseases described by
Yusuf et al**. In this phase, efforts aimed at diagnosing and
treating cardiovascular disease mortality can delay mortality
in the older ages. This finding suggests an epidemiologic
cardiovascular disease transition phase to Curitiba if the same

Arq Bras Cardiol 2012;98(3):211-217

phenomenon is observed in other causes of cardiovascular
death, unlike the findings of other metropolitan areas in
Brazil** and closer to the proportions found in developing
countries?.

Also in relation to age, the inadequacy of the range of
80 years or older in the comparisons between this track and
the others to the Poisson distribution appears to have been
the effect of erratic behavior in some years of the period,
however there is a tendency to decline. In addition to the
predicted rise in risk stratification, it is interesting to note
that especially in this age group, socioeconomic factors
seem to be more related to the greater difficulty of decline
in CVD mortality as it has been described?'?”. Nonetheless,
it is known that this phenomenon may be influencing the
behavior of the trend of mortality; this association was not
analyzed in this work. We must also consider the age of
80 vyears or older is not included in the Brazilian List of
Preventable Deaths, since the methodology that list is based
on is the life expectancy of the population being 75 years,
the age limit of the present list?%.

This study was restricted to the analysis of data from
death, and the causes remain unclear and the decline in
mortality from AMI. A significant portion of the risk of AMI
and cardiovascular diseases is associated with modifiable
factors widely known?¥3° According to the data of the
INTERHEART'" study, globally it can be attributed 90% risk
of a first myocardial infarction to the presence of six risk
factors (dyslipidemia, hypertension, smoking, diabetes,
abdominal obesity and psychosocial factors) or absence of
three “protective” factors ( daily consumption of fruits and
vegetables, physical activity and mild alcohol consumption).
Population studies that assessed the factors related to the
decline in cardiovascular mortality, either in primary or
secondary prevention demonstrate that control of these
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risk factors, and not only the improvement in the treatment
of acute syndrome, accounts for a significant portion in the
context of declining of mortality'>'33".

In this sense, the calculation of the number of fewer
deaths than expected from the 1998 baseline serves as a
starting point for analysis models to assess the weight of
the control of risk factors and impact of effective therapies
for broadly precognized guidelines for treatment of AMI
without supradeppression®* and with supradeppression of
the ST-segment®*. Some studies suggest the number of deaths
averted from fibrinolytic therapy** in the management of
AMI, however, the combination and strength of currently
recommended therapies such as thrombolysis, antiplatelet,
beta-blockers, angiotensin-converting enzyme inhibitors
and angioplasty in the number of lives saved is not clear. In
our midst, these components have not yet been analyzed
simultaneously. The lack of recorded data, from the public
and private services, on the prevalence of several modifiable
risk factors over the years, puts in doubt the possibility of
such an analysis being performed reliably on a large scale
in our country.
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