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OBJECTIVE

To compare trends in mortality rates from
cardiovascular diseases (CVD), ischemic heart diseases
(IHD) and cerebrovascular diseases (CBVD) in the States
of Rio de Janeiro (RJ), Sao Paulo (SP) and Rio Grande do
Sul (RS) and respective capitals, from 1980 to 1999.

MEeTHODS

Data regarding CVD deaths were obtained from
Datasus, and those regarding populations were obtained
from IBGE. Crude and sex and age-adjusted mortality
rates were calculated using the direct method (standard
population: State of Rio de Janeiro’s population twenty
years of age or older in 2000). Because of the relevant
increase in mortality from ill-defined causes in the
city and State of RJ as of 1990, the deaths were balan-
ced prior to adjustments. The trends were analyzed using
linear regressions.

REsuLTs

Annual declines of balanced and adjusted mortality
ranged from -11.3 CVD deaths/100,000 inhabitants in
the city and State of RJ to -7.4 in the city of SP. IHD
mortality rates were similar in the State and city of RJ
and in Porto Alegre, and lower in the city of SP (-2.5
deaths/100,000 inhabitants). CBVD mortality rates
ranged from -6.0 to -2.8 deaths/100,000 inhabitants in
the State of RJ and in Porto Alegre, respectively.

ConcLusION

A decline in balanced and adjusted CVD, IHD and
CBVD mortality rates was observed from 1980 to 1999
in the three States and capitals. In the State and city of
RJ declines in IHD were clear as of 1990, whereas
declines in CBVD occurred throughout the period studied.
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As of the late 1960's and early 1970’s, a decline in
cardiovascular disease (CVD) mortality started to be
observed in industrialized countries, especially in the
United States, Canada and Western European countries.
Despite the decrease trend in these mortality rates, CVD
are the major causes of death in developed or developing
countries!?, and also in Brazil**. Thus, in 1998, CVD
accounted for 26.5% of deaths in Brazil®.

In Brazil, this decrease trend in CVD mortality rates was
verified in studies conducted in the State and city of Sao
Paulo®’, and later in capitals like Salvador® and Goiania®. A
better control of risk factors, especially of high blood pressure,
and new diagnostic techniques, in addition to advances in
therapy, were considered the main responsible factors for
the reduction in these mortality rates!®!4.

In the Southeastern region, in 1996, CVD accounted
for 30.8% of deaths, followed by external causes (13.5%)
and neoplasias (12.4%)%. Among CVD, we point out
cerebrovascular diseases (CBVD) and ischemic heart
diseases (IHD) which accounted for more than 60% of
CVD death rates in Brazil in 1998%. In the State of Rio
Grande do Sul, as well as in its capital, Porto Alegre,
CVD were also the major causes of mortality in 30% to
35% of deaths in the past thirty years'®.

Souza et al'® study on the trend of CVD death risk in
the five Brazilian regions, from 1979 to 1996,
corroborated most of the findings described above. These
authors demonstrated a decrease trend in CVD mortality
in the Southern, Southeastern and Northern regions in
all age ranges and for both sexes.

Mansur et al® further studied CVD, IHD and CBVD
mortalities from 1980 to 1998 in eleven capitals of the five
great regions, and observed a decrease in the majority of
the capitals. Rio de Janeiro and Porto Alegre showed
reductions in CVD, IHC and CBVD death risk. However, Sao
Paulo had a slight increase in IHD for both sexes in the age
range from 30 to 39 years among men, and 40 to 59 years
among women. The authors pointed out the significant
decreases in CVD, IHD and CBVD in Rio de Janeiro.

Although these authors mention high mortality rates
from ill-defined causes in the Northeastern, Northern and
Central-Western regions'®, they do not mention the
increasing mortality rate from this group of causes in Rio
de Janeiro as of 1990 and its influence on the trends
observed in mortality rates from defined causes.

The development of a health information system composed
of a reliable database for analysis is key to managerial decision
making targeted at defining priorities, strategies and actions
toward population health improvement?’.

The main objective of this study is to outline the
progression of mortality from CVD and its components —
IHD and CBVD, in the State of Rio de Janeiro (RJ), and
to compare this progression to that observed in the States
of Rio Grande do Sul (RS) and Sao Paulo (SP), using the
historical case series from 1980 to 1999, by means of a
uniform methodology of data analysis.

METHODS

This is an ecologic study of historical series, with data
from 1980 to 1999, which was the last year with data
available at the time of the study. Cardiovascular disease
mortality was analyzed in the States of Rio de Janeiro, Sao
Paulo and Rio Grande do Sul, as well as in the respective
capitals, among the adult population twenty years of age
or older. Table | shows the total, adult and elderly
populations in the locations studied in the year 2000.

Data regarding the populations used to calculate
mortality rates were obtained from the Instituto Brasileiro
de Geografia e Estatistica (IBGE) — Brazilian Institute of
Geography and Statistics — based on censuses 1970,
1980, 1991 and 2000, and on the 1996 population
count!®, using Lagrange method to calculate populations
on July, 1st, for intercensus years from 1980 to 1999'°.

Data regarding annual frequencies of CVD deaths from
1980 to 1999 were obtained from Datasus System,
Ministry of Health?°. The codes from the International
Classification of Diseases, 9th Revision Conference,
197521 (ICD 9) were used for deaths occurring from 1980
to 1995, as follows: IHD — 410 to 414, CBVD - 430 to
438, and CVD - 390 to 459. For deaths from 1996 to
1999 the codes for IHD — 120 to 125, CBVD - 160 to 69,
and CVD - 110 to 182.9 from the International
Classification of Diseases, 10th Revision Conference??,
1995 (ICD 10) were used.

The population was stratified according to sex and
age groups (20-29; 30-39; 40-49; 50-59; 60-69; 70-
79, and 80 or older), and crude and adjusted (for sex
and age) mortality rates were then calculated using the
direct method. The State of Rio de Janeiro’s population
twenty years of age or older in the year 2000, based on
the census 2000, was used as the standard population
for the adjustment. The justification for this procedure
was the different sex and age distributions observed in
the locations studied (Table I).

Significant increases in mortality from ill-defined causes
were observed as of 1990 in the State and city of Rio de
Janeiro, unlike in the States of Sao Paulo and Rio Grande
do Sul and respective capitals. For this reason, we decided
to add a determined proportion of deaths from ill-defined
causes to the deaths from the causes studied (IHD, CBVD
and CVD) in each group according to sex and age. This
proportion is that observed for the defined cause (IHD,
CBVD or CVD) in relation to all deaths, excluding ill-
defined deaths. The assumption is that the cause of death
distributions among ill-defined deaths are similar to those
observed among deaths from defined causes. This
procedure was used in all locations, and not only in Rio
de Janeiro. Therefore we can summarize this procedure
in an equation as follows: X. = X + M * X/ (T - M) where
X is the number of deaths from the specific cause (CVD,
IHD or CBVD), M is the number of deaths from ill-defined
causes, T is the number of deaths from all causes, and X_
is the balanced number of deaths from the specific cause.
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Table | - Populations of the States and respective capitals in the year 2000

Population Total
n

State of Rio de Janeiro 14,391,282
State of Rio Grande do Sul 10,187,798
State of Sdo Paulo 37,032,403
City of Rio de Janeiro 5,857,904
City of Porto Alegre 1,360,590
City of Sao Paulo 10,434,252

(*) Census 2000 (IBGE) 9,

The adjustment by standardization was performed
after this balance; therefore, the resulting mortality rates
were now called “balanced and adjusted” rates.

The balanced and adjusted mortality rates were used
for the analysis of mortality trends. The rates were
estimated using linear regression models, considering the
balanced and adjusted CVD, IHD and CBVD mortality
rates observed as dependent variables Y, and the calendar
years of the study as independent variables X. Mean rates
of the period studied correspond to the mean point
between the years 1989 and 1990.

The models were represented as follows: Y=a+ bX,
where ¥ is the estimated balanced and adjusted rate; a
is the mean rate in the period; b is the mean annual
variation (slope of the line) and X is the year (year O =
1980, and year 19 = 1999).

The proportions of total variances explained by the
models are expressed in r? (variation from O to 1). The
annual variation percentages were calculated from the b/
a ratios.

The STATA software®® was used to adjust rates and
other quantitative procedures.

REsuLTs

The city of Rio de Janeiro, as shown in Table I, has an
age profile with a higher percentage of elderly than those
of Sao Paulo and Porto Alegre. The same was observed
in the comparison among the States.

20 ys of age or older 60 ys of age or older
n (%) n (%)
9,455,351 (65.7%) 1,540,754 (10.7%)
6,566,633 (64.5%) 1,065,484 (10.5%)
23,648,451 (63.9%) 3,316,957 (9.0%)
4,028,858 (68.8%) 751,637 (12.8%)

921,796 (67.7%) 160,541 (11.8%)
6,848,778 (65.6%) 972,199 (9.3%)

Table Il shows crude mortality rates from CVD, IHD,
CBVD, ill-defined causes and all causes in the States and
respective capitals. Decreases in crude rates of CVD,
CBVD and IHD were observed in the three States and
their capitals. The State and city of Rio de Janeiro had
the highest crude rates in the first decade, and by the
end of the second decade they had all the rates higher
than those of the other two States and respective capitals,
except for IHD.

Deaths from ill-defined causes had different distri-
butions in the States and cities studied. In the State and
city of Sao Paulo mortality rates remained constant. In
Rio Grande do Sul and Porto Alegre crude mortality rates
from ill-defined causes decreased at more than 50% from
the 1980’s to the 1990’s. However, this mortality rate
had a more than twofold increase in the State of Rio de
Janeiro and a four-fold increase in the city of Rio de Janeiro
from the first to the second decade. Furthermore, the
levels of mortality rates from ill-defined causes had a
considerable variation among the States and cities. The
State and city of Rio de Janeiro had the highest rates,
especially in the 1990’s, in which the city of Rio de
Janeiro's rates are ten-fold higher than those of the other
two capitals (Fig. 1 and 2).

We can observe that while mortality rates from ill-
defined causes were stable in the State of Sao Paulo they
had a progressive decrease in the State of Rio Grande do
Sul and in Porto Alegre, and an increase in the city and
State of Rio de Janeiro as of 1990. In Porto Alegre, the
stability of these rates was only affected by an increase

Table Il - Crude mortality rates among adults twenty years of age or older from CVD, IHD, CBVD,

ill-defined causes, and all causes per 100,000 inhabitants in the States and respective capitals
in the two decades of the historical series

Cause Decade States Capitals
RJ SP RS Rio S. Paulo P. Alegre

IHD 1980-1989 165.2 126.5 133.9 192.2 135.2 169.0

1990-1999 128.6 113.8 130.3 150.8 134.0 151.0
CBVD 1980-1989 188.6 128.9 138.5 190.2 114.9 124.1

1990-1999 150.7 104.3 127.4 149.5 98.8 118.7
CVvD 1980-1989 493.4 377.7 386.6 522.0 361.2 405.3

1990-1999 412.3 337.6 366.1 434.7 347.5 380.6
111-Defined 1980-1989 45.3 50.9 83.4 26.0 11.0 18.5
Causes 1990-1999 110.5 50.2 44.2 110.6 10.5 11.4
All 1980-1989 1098.8 907.5 937.9 1138.9 861.4 961.3
Causes 1990-1999 1157.2 956.2 988.7 1237.2 957.2 1053.0
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in the last few years of the 1980’s, to drop again in the
beginning of the 1990's.

Table Il shows the values of balanced and adjusted
mortality rates estimated by linear regression models. The
linear models were able to explain satisfactorily the total
variance (r*> = 0.77 to 0.95).

We observed that estimated annual declines in
balanced and adjusted mortality rates, both in the capitals
and in the States of Rio de Janeiro, Sdo Paulo and Rio
Grande do Sul, ranged from -11.3 CVD deaths per
100,000 inhabitants in the city and State of Rio de Janeiro

to -7.4 deaths per 100,000 inhabitants in the city of Sao
Paulo. For IHD the declines were similar in the State of
Rio de Janeiro and its capital, as well as in Porto Alegre,
and the lowest decline occurred in the city of Sao Paulo
(-2.5 deaths per 100,000 inhabitants). For CBVD the
variation observed is from -6.0 deaths per 100,000
inhabitants in the State of Rio de Janeiro to -2.8 deaths
per 100,000 inhabitants in Porto Alegre (Table Il1).

The annual variation percentage of estimated mortality
rates showed a decrease in CVD, and even in its
components — IHD and CBVD. CBVD predominated in
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the State (217.4/100,000 inhabitants) and city of Rio
de Janeiro (192.9/100,000 inhabitants) in relation to
the other States and capitals. The same was observed
for IHD to a lesser extent.

Figures 3 to 6 show balanced and adjusted IHD and
CBVD mortality rates in the States and capitals.

The State and city of Rio de Janeiro had the highest
CVD mortality rates in the period, followed by the State
and city of Sao Paulo. The State of Rio Grande do Sul
and its capital Porto Alegre had the lowest rates. The
State of Rio de Janeiro had the highest balanced and
adjusted IHD mortality rates until 1990, getting closer to
the other States by the end of the historical series (Fig.
3). Balanced and adjusted IHD mortality rates were similar
in the capitals.

The State of Rio de Janeiro had the highest balanced
and adjusted CBVD mortality rates throughout the period

studied. However, the decline trend in these rates was
slightly more significant in the States of Sao Paulo and Rio
Grande do Sul (Table Il and Fig. 5). These two States, Sao
Paulo and Rio Grande do Sul, had very similar CBVD
mortality rates. The same pattern in the States is observed
in the comparison between the capitals (Fig. 6). Although
the rates for the city of Rio de Janeiro had been higher, its
decline trend was also higher and by the end of the period
balanced and adjusted CBVD mortality rates get closer.

Discussion

In the past twenty years several studies have shown
decline trends in CVD mortality, initially in the United
States, Canada and Australia in the early 1960’s, followed
by England, Germany and Denmark in the first half of the
1970's, and France, Italy and Sweden in the second half
of the 197022425,

Table Il - Annual balanced and adjusted mortality rate statistics estimated for CVD, IHD and CBVD

in the States of Rio de Janeiro, Rio Grande do Sul and Sao Paulo and respective capitals per 100,000
inhabitants among adults twenty year of age or older from 1980 to 1999

Causes Statistics(*) States Capitals
RJ SP RS Rio S. Paulo P. Alegre

IHD Mean(M) 183.4 168.8 166.2 192.2 185.2 188.2
Ann. Dif. (AD) -4.3 -3.3 -2.6 -4.6 -2.5 -4.5

AD/M -2.3% -2.0% -1.6% -2.4% -1.3% -2.4%

I 0.85 0.95 0.81 0.82 0.83 0.77

CBVD Mean(M) 217.4 167.3 173.6 192.9 148.2 142.7
Ann. Dif. (AD) -6.0 -5.1 -4.3 -5.9 -4.0 -2.8

AD/M -2.8 % -3.0% 2.4 % -3.0 % -2.7% -2.0%

r? 0.94 0.94 0.91 0.95 0.90 0.81
CvD Mean(M) 572.3 506.5 484.1 538.2 486.4 460.4
Ann. Dif. (AD) -11.3 -10.1 -9.8 -11.3 -7.4 -9.5

AD/M -2.0 % -2.0% -2.0% 2.1 -1.5 % -2.1%

r? 0.91 0.92 0.88 0.92 0.87 0.88

(*)Values obtained with linear regression of balanced and adjusted values over the years, where M corresponds to the middle of the period and AD to
the slope of the line. M and AD in scale of deaths per 100,000 inhabitants (balanced by adding the corresponding proportion of ill-defined deaths and
adjusted for gender and age group using the direct method, using the population of the State of Rio de Janeiro in the year 2000 as a standard)
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Fig. 3 - Balanced and adjusted CVD mortality rates among adults twenty years of age or older per 100,000 inhabitants in the States of Rio de
Janeiro, Sdo Paulo and Rio Grande do Sul(*) (*) standard: population of the State of Rio de Janeiro in 2000
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In Brazil several studies of CVD mortality regarding
data as of the 1970’s have been published®56:13.16.26,
Laurenti et al?’, in 1981, signaled the increase in CVD,
which represented the major basic causes of death
(16.7%) among adults from 15 to 74 years of age in the
city of Sao Paulo. They also concluded that information
obtained from death documents (DD) had a reasonably
safe correlation with data obtained from case analysis
(75.3% sensitivity and 95.8% specificity). In another
study, these authors drew the attention to the
predominance of CBVD over IHD in several Brazilian
capitals, with CBVD death rates similar to those observed
in Japan, even for the male gender?.

Chor et al®® compared mortality in Brazil to those
observed in the United States, England and Cuba in 1988,
and verified that approximately 50% of IHD deaths among
men occurred before the age of 65 in Brazil versus 25%

in those countries. Nevertheless, it is necessary to consider
that the Brazilian population is younger than that of those
countries, as the authors have pointed out. Acute
myocardial infarction (AMI) mortality rate in Brazil was
comparable to that found in the Eastern European
countries until the 1990’s, whose mortality rates were
among the highest in the world. The same occurred for
CBVD death risk, which was even higher in Brazil,
compared to the United States, and also similar to the
rates found in Eastern Europe?®.

According to Lolio et al??, there was an increase trend
in IHD mortality rates among adults older than twenty
years of age in the city of Sao Paulo from 1950 to 1976,
followed by a decrease from then on. This trend was higher
among women and younger individuals?®. From 1970 to
1983 an average 28% reduction was observed for IHD
and 16% for CBVD in the age range from 40 to 69 years.
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However, these rates were still high when compared to
those of the 27 industrialized countries, after
standardization with age adjustment for both genders!s.

From 1979 to 1989, IHD and CVD were studied in the
capitals of Brazilian metropolitan regions. Different declines
were observed in the several capitals®®. However, the
authors showed increases in CVD mortality rates in Rio de
Janeiro, +1.4% among men and +0.8% among women.
IHD mortality rates also increased in Rio de Janeiro, +2.3%
among men and +2.5% among women. We should
observe that Rio de Janeiro was the only capital studied
that had an increase trend of CVD and IHD in this period.

In our study, the city and State of Rio de Janeiro had
the highest CVD and CBVD mortality rates in the period.
However, the decline trend of these rates, both in the
State and in the city, was more prominent in Rio than in
the other States and capitals, and by the end of the period
the rates were equivalent among capitals. Also, the State
of Rio de Janeiro had the highest balanced and adjusted
IHD mortality rates until 1990, getting closer to the other
States by the end of the historical case series. However,
balanced and adjusted IHD mortality rates were similar
in the capitals. Careful observation of balanced and
adjusted CVD (Table Il) and IHD (Table Il, Fig. 3 and 4)
mortality rates shows that both in the State and in the
city of Rio de Janeiro these rates remained stable from
1980 to 1989, to start declining in the following decade.
On the other hand balanced and adjusted CBVD mortality
rates had a decline in Rio de Janeiro, State and city, as of
the first few years of the historical case series of data
available for our study (Fig. 5 and 6). Therefore, it is
possible to assume that the increase in CVD and IHD
rates occurred in the 1970’s, with a stabilization in the
following decade and a decline in the 1990’s.

Lolio & Laurenti®!, studying CBVD mortality among
adults older than 20 years of age in the city of Sao Paulo
from 1950 to 1981 observed an increase in mortality in

the 1950's and 1960’s in the group of individuals above
20 years of age, followed by a decline between 1970
and 1981, which was more significant in the age groups
above sixty years of age for both genders. This decline
was confirmed in the present study in the city and State
of Sdo Paulo with mean annual variation percentages of -
2.7% and -3.0%, respectively.

Mansur et al® observed decline trends in CVD, IHD
and CBVD mortality rates for both genders in Brazil from
1979 to 1996. Reductions observed per 100,000
inhabitants were: IHD — almost twofold higher among
men, 2.94 versus 1.67 deaths/year among women; CBVD
— approximately three deaths/year; CVD - eight deaths/
year, the two latter for both genders. The decline in IHD
mortality rates occurred only as of 1985, with a
progressive decrease until 1995, unlike in the United
States, where the rates started declining in 1960 and
remained declining ever since. However, according to
these authors, CBVD mortality rates among men and
women in Brazil have always been lower than those
recorded in the countries participating in the MONICA
study®. The same cannot be said for the State of Rio de
Janeiro according to our study.

We draw the attention to the quality of information on
mortality, which can be evaluated by mortality from ill-
defined causes. We point out the increase in mortality
from ill-defined causes in the State and city of Rio de
Janeiro as of 1990, which incidentally made us work
with balanced mortality rates from the defined causes
studied (CVD, IHD and CBVD) adjusted by sex and age
to compare States and cities. This increase observed in
the State and city of Rio de Janeiro may be related to the
January 29, 1990 Regulation, which determined that “if
all attempts to determine the basic cause of death have
been exhausted, and if a violent death (accident, homicide
or suicide) is not suspected, undetermined cause shall
be declared in part 1 of the death declaration”®2. This
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regulation is probably one of the factors that influenced
the filling out of documents of death of undetermined
causes in the State of Rio de Janeiro.

It is also possible that even with the procedure we
performed to balance the “losses” of CVD deaths and its
components, IHD and CBVD, the true “strength” of
mortality from these groups of causes is still
underestimated especially in Rio de Janeiro. In the present
study we considered that the proportions of CVD deaths
among those declared as from undetermined cause, and
therefore ill-defined, were the same as those observed
for CVD among all deaths with a defined cause by age
group and gender. However, we also observed that CVD
were the only large group of causes that had a significant
decrease in crude mortality among adults twenty years of
age or older when the 1990’s were compared to the
1980’s in the city of Rio de Janeiro (- 87.5 per 100,000
inhabitants). Maybe not coincidentally, mortality from ill-
defined causes was the one that grew the most in the
city of Rio de Janeiro in the comparison of the same
decades among adults twenty years of age or older, at a
similar level (+84.6 per 100,000 inhabitants) to that of
the decrease of CVD. Therefore, maybe an even larger
number of ill-defined deaths should have been
incorporated to those of CVD and its components — IHD
and CBVD- as a balance, so that the decrease trends of
these groups of causes would not be so sharp in Rio de
Janeiro, especially when compared to those experienced
by Sao Paulo, Rio Grande do Sul and respective capitals.
This issue deserves further investigations to clarify the
true causes of ill-defined deaths in the past, and measures
to prevent its occurrence in the future.

There is an attempt to attribute this reduction observed
in the other studies to the control of known cardiovascular
risk factors (high blood pressure, smoking, obesity,
diabetes mellitus, dyslipidemias, sedentary lifestyle, and
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can also assume that there are deaths declared as from
myocardial infarction or stroke that have actually been
wrongly declared due to lack of corroboration.
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