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Objective - To analyze thetrendsin risk of death due
to cardiovascular diseasesin the northern, northeastern,
southern, southeastern, and central western Brazilian
geographic regionsfrom 1979 to 1996.

Methods - Data on mortality due to cardiovascular,
cardiacischemic, and cerebrovascular diseasesin 5 Brazi-
lian geographic regionswer e obtained fromthe Ministry of
Health. Population estimatesfor thetime period from 1978
to 1996 in the 5 Brazilian geographic regions were cal-
culated by interpolation with the Lagrange method, based
on the census data from 1970, 1980, 1991, and the po-
pulation count of 1996, for each agebracket and sex. Trends
were analyzed with the multiplelinear regression model.

Results- Cardiovascular diseasesshowed adeclining
trend in the souther n, southeastern, and northern Brazlian
geographic regionsin all age bracketsand for both sexes.
Inthenortheastern and central westernregions, anincrea-
singtrendintherisk of death dueto cardiovascular disea-
ses occurred, except for the age bracket from 30 to 39 ye-
ars, which showed adight reduction. Thisresulted fromthe
trends of cardiac ischemic and cerebrovascular diseases.
Theanalysis of thetrend in the northeastern and northern
regionswas impaired by the great proportion of poorly
defined causes of death.

Conclusion - Therisk of death dueto cardiovascular, ce-
rebrovascular, and cardiac ischemic diseasesdecreased in
the southern and southeaster n regions, which are the most
developed regionsin the country, and increased in the least
devel oped regions, mainly inthe central western region.
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Cardiovascular diseases arethe major cause of death
indevel oped countries®2. InLatin America, cardiovascular
diseasesaccount for 1/3of all deaths®. They arealsothema-
jor causeof deathinBrazil *. Whenthetotal number of dea
thswas considered, cardiovascular diseases accounted for
11.8%, 30.8%, and 28%, respectively, in the years 1930,
1980, and 1994. 1n 1994, the proportiona mortality was34%
forindividualsover theageof 30years. Thetrendinmorta-
lity dueto cardiovascular, cardiacischemic, and cerebrovas-
cular diseases has been declining in devel oped countries
since the 1960s. The analysis performed by Uemuraand
Pisa® showed asignificant reduction in cardiovascul ar di-
seasesin countrieslike Japan (-36.4%for malesand—41.3%
forfemales) and Australia(-32.1%for malesand—39.2%for
females), and asignificant increasein most eastern Euro-
pean countries(for example: 34.1%inBulgariaand 31.3%in
Poland). Thesamedecliningtrendinmortality dueto cardiac
ischemic and cerebrovascular diseases has been observed
inthemunicipality and state of Sdo Paulosince1976%°. The
declineintherisk of death dueto cerebrovascular diseases
inthemunicipality of S&o Paulointheperiod from 1975to
1981 was13.6%for malesand 8.5%for females®. InBrazil, a
dightincreaseintherisk of death dueto cardiovascular di-
seasesoccurred from 1979to 1984, and, efter that, aprogres-
sivedeclining trend wasobserved until 19964, Most authors
believethat thedeclinein mortality dueto cardiovascul ar di-
seasesin developed countriesis mainly dueto the control
of risk factors 1!, Improvement in diagnosis and medical
interventionshasalso hel ped patient survival 2. Other stu-
dies show that the treatment and control of arterial hyper-
tension have contributed to the declinein cerebrovascular
diseases®*4, Theobjectiveof thisstudy wasto analyzethe
trendinmortality from cardiovascular, cardiacischemic, and
cerebrovascular diseasesin 5 Brazilian geographicregions
accordingto sex and agebracket from 1979t0 1996.

M ethods

Dataonmortality dueto cardiovascular, cardiacische-
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mic, and cerebrovascular diseasesin the 5 Brazilian geo-
graphic regions were obtained viathe Ministry of Health
for theperiod from 1979to 1996 *°. The popul ation estimates
onthe 1% of July of theyearsfrom 1978t0 1996 inthe5Brazi-
lian geographicregionswere cal culated using interpol ation
with the Lagrange method *¢ based on census data from
1970, 1980, 1991, and the popul ation count of 1996 for each
agebracket and sex 1%,

The multiplelinear regression model was used?. In-
formation on mortality dueto all cardiovascular diseases
wasmodel ed, followed by dataon mortality dueto cardiac
ischemic and cerebrovascular diseases. The natural loga-
rithm of the raw coefficient (number of deaths/population
estimated on the 1% of July) wasused asadependent varia-
ble. Thecardiacischemicand cerebrovascular diseases, the
Brazilian geographic regions(Central Western, Northeast,
North, Southeast, and South), sex, yearsin the calendar of
thestudy, agebracket (30-39, 40-49, 50-59, 60-69, and above
70), and their respectiveinteractionswere theindependent
variables. The partial F test was performed to extract the
nonsignificant interactions for the models. The objective
was to reach the end of the modeling process with thelo-
west number of possibleinteractions. Adjustment of the
modelswas tested by the analysis of the residues and the
correlation coefficients. Analysis of the residueswas per-
formed using graphsof theenvel opetypeand graphsof the
model residuesversusadjusted valuesto assessthe adjust-
ment of the model sadopted.

Results

Thetrends observed are shown asfigures(figs. 1to 6),
wherethecoefficientsarepresentedinnatural logarithms, ac-
cording to age bracket and sex, and dlsoin 2 tableswith raw
coefficientsfor theyears1979, 1987, and 1996 of theseriesand
thepercentagevariation betweentheyears1979and 1996. The
analysisof resi duesshowed agood adjustment of themultiple
linear regressonmodd. A total of 3,764,265 desthsduetocar-
diovascular diseeses, 1,113,281 degthsdueto cardiacischemic
diseases, and 1,289,952 deaths due to cerebrovascul ar
diseaseswasobservedintheperiod from 1979t0 1996.

The coefficientsand percentage variationsof mortali-
ty dueto cardiovascular diseasesareshownintablel. A de-
clining trend in the incidence of cardiovascular diseases
was observed in the southeastern, southern, and northern
regionsfor al agebracketsand both sexesintheperiod from
1979 to 1996. In the northeastern and central westernre-
gions, anincreasing trendintherisk of death wasobserved
for al agebracketsanayzed, except for the 30-to-39-year in-
terval. A reductionintherisk of deathfor thefemalesexin
the age bracket from 40 to 49 years and above 70 years of
age was observed in the central western region. At the be-
ginning of theseriesin 1979, therisk of death dueto cardio-
vascular diseases was higher in the southeastern and sou-
thernregionsfor all agebracketsand both sexes. Attheend
of the seriesin 1996, thisrisk in the central westernregion
exceeded that in the southern region in the age bracket
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Figure 1—Model adjusted to the Brazilian geographic regionsfor the 40-to-49-year
agebracket and themal e sex, according to disease.
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Figure 2 - Model adjusted to the Brazilian geographic regionsfor the 40-to-49-year
agebracket and thefemal esex, according to disease.

from 30to 49 yearsand for both sexes. In the northeastern
region, alower risk than that inthe other regionswasobser-
ved. However, thisrisk provedto becrescent, increasing 5%
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Figure 3- Model adjusted to the Brazilian geographic regionsfor the 50-to-59-year
agebracket andthemale sex, according to disease.

among femalesin the age bracket from 40 to 49 years, and
11%intheagebracket from 50to 59 years. Among males,
theriskincreased 7%intheagebracket from 40to 49 years
and 12%intheagebracket from 50to 59 years. Ingeneral,
thenorthernregion had the 2™ owest risk of death, and the
dropinmortality washigher among mal esthan amongfema-
lesfor theagebracket from40to 60 years.
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Figure4 - Model adjusted to the Brazilian geographic regionsfor the 50-to-59-year
agebracket and thefemal e sex, according to disease.
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Figure5- Model adjusted to the Brazilian geographic regionsfor the 60-to-69-year
agebracket and thefemalesex, according to disease.
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Figure 6 - Model adjusted to the Brazilian geographic regionsfor the 60-to-69-year
agebracket andthemale sex, according to disease.

The coefficientsand percentage variationsof mortali-
ty dueto cardiac ischemic diseasesare shown intablell.
Cardiacischemic diseasesexhibited adecliningtrendinthe
southern, southeastern, and northern regionsfor all age

571



Souza et al
Trends in mortality risk due to cardiovascular diseases

Table | —Risk of death due to cardiovascular diseases per 100,000
inhabitants estimated accor ding to sex and age bracket for theyears
1979, 1987, and 1996.

Age Cardiovascular Diseases
brackets Males Females
regions 1979 1987 1996 %/ 1979 1987 1996 W/

30-39y
CW 504 48 454 -10 431 354 284 -3411
NE 319 302 284 -11 285 24 197 -30.88

N 321 2638 219 -32 258 20 15 -41.86
SE 858 707 569 -34 634 465 328 -48.26
S 579 476 381 -34 475 35 24.8 -47.79
40-49y

cw 1379 1416 1459 6 1031 1016 999 -3.10
NE 848 876 908 7 63 643 659 4.60

N 987 832 686 -30 648 565 484 -2531
SE 2714 225 1823 -33 160.2 131.6 1055 -34.14
S 207.5 1721 1395 -33 1335 1107 89.6 -32.88
50-59y

Ccw 3415 367.2 3985 17 2457 255 2659 822
NE 209.9 221.3 2349 12 1455 152.6 161.1 10.72

N 200.1 2411 1957 -33 1862 1609 1365 -26.69
SE 6876 6013 517 -25 3735 3255 278.8 -25.35
s 576.3 513 4501 -22 3242 2902 256.1 -21.01
60-69y

cw 797.4 8499 9132 15 620.6 621.6 6227 0.34
NE 437.4 4827 5394 23 309.2 3305 356.3 15.23
N 662.3 586.1 510.7 -23 448.7 4019 355.1 -20.86
SE 1535.2 1336.1 11453 -25 946.6 800.9 663.7 -29.89
S 1393.2 1245 1097 -21 877.7 767.6 660.2 -24.78

70y

Cw 2555.1 2644.3 2748.4 8 24925 2421.8 2344.5 -5.94
NE 1283.31320.3 1363.3 6 1258.7 1253.2 1247.2 -0.91
N 2278.8 1838.5 1443.9 -37 2272.2 1853.9 1474.7 -35.10
SE 4678.53955.3 3267.4 -30 4189.7 3427.2 2734 -34.74
S 4302.5 3842 3382.6 -21 3836 3349.6 2875.7 -25.03

CW- central western region; NE- northeastern region; N- northern region;
SE- southeastern region; S- southern region; %V - percentage of variation
between 1979 and 1996.

bracketsand for both sexesintheperiod from 1979t0 1996.
Inthecentral western and northeasternregions, anincrease
incardiacischemicdiseaseswasobserved for malesandfe-
males during this period. Therisk of death in the central
western region was higher than that in the northeastern re-
gion; sincethebeginning of the observation period, howe-
ver, the percentagevariationintherisk of death hasalways
been higher in the northeastern region than in the central
western region. The highest risk of death was observedin
the southeastern region for all age brackets and both sexes
in the period studied. The southern region had the 2 hi-
ghest risk of death, except for theyear 1996 inthe age bra-
cket above 60 years. Both regions exhibited adeclining
trendintherisk of death, whichwasmoremarked inthesou-
theasternregion (figs. 1A to6A).

The coefficientsand percentage variationsin mortality
dueto cerebrovascular diseasesare shownintablell. Ce-
rebrovascul ar diseases showed a declining trend in the
southern, southeastern, and northern regionsfor all age
bracketsand both sexesintheperiodfrom1979t01996. Inthe
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central western and northeastern regions, anincreasein ce-
rebrovascular diseaseswasobservedinthe period studied for
both sexes, except in the central western region inthe age
bracket from 30to 39 yearsfor both sexesand above 70 years
forfemales, andinthenortheasternregionfor femaesfrom 30
to 39 yearsand =70 years. Therisk of death in the central
westernregionwashigher thanthatinthenortheasternregion,
but the percentage variation of therisk of death showed great
differencesintheagebracket and sex. Intheagebracket from40
to 69 years, anincreasing trend in therisk of death occurred,
anditwassimilar for both sexesintheagebracket from40to 69
years, and higher for malesintheagerangefrom50to 59years.
The highest risk of death was observed in the southeastern
regionfor al agebracketsand both sexesintheperiod studied,
except inthe agebracket =70 years. The southernregion had
the 2™ highest risk of death, exceptintheyear of 1996 for the
agebracket above60years, andindl theother yearsfortheage
bracket=>70years. Ingenerd, bothregionsshowed adeclining
trendintherisk of desth, whichwasmoremarkedinthesouthe-
agternregion(figs. 1Bto6B).

Discussion

Thisstudy showed different trendsintherisk of death
dueto cardiovascular diseasesin 5 geographic Brazilian
regions. Therisk of death significantly increasedinthecen-
tral western region and decreased in the southeastern and
southern regions of the country. In the northern region, a
trend toward stability was observed, and, for some age
brackets, adight declinewasseen. Therefore, anincreasein
mortality dueto cardiovascular diseasesinthelessdevel o-
ped regions and areduction in the more devel oped ones
weretrends similar to those observed in eastern European
countries (less devel oped countries) and in western coun-
tries (moredevel oped), respectively . Inthe northeastern
and central western regions, therisk of death from cardiac
ischemic and cerebrovascular diseasesincreased, cardiac
ischemic diseasesplaying the major role. Mortality dueto
cardiac ischemic diseases, even though increasing in the
central western region, was more pronounced in the sou-
thern and southeastern regions. Theincreasein cerebro-
vascular diseaseswasmoreimportantin malesand females
of the central western and northeastern regions; in absolute
figures, however, thisrisk was higher in the southeastern
and southern regions. A study carried out in 8 Brazilian
capital sal so showed ahigher incidence of mortality dueto
cardiovascular diseasesintheagebracket from 30to 69ye-
arsin the southern and southeastern Brazilian capitals”’.
The central western region ranked 3 in the risk of death
dueto cardiovascul ar diseases with the sameincreasing
trend of that inthenortheastern region. Cerebrovascular di-
seaseswerethemajor cause of deathin malesand females.
Therisk of death dueto cerebrovascul ar diseaseswasclose
tothat of cardiacischemic diseasesin maleshoweveritwas
not truetowomenwho presented adi sproportionategreater
cerebrovascular death rate. Thesefindingsweresimilar to
those of the Brazilian popul ation. Theauthorsshowed the
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Table |1 — Coefficient of mortality due to cardiac ischemic and cerebrovascular disease per 100,000 inhabitants estimated accor ding to sex and age bracket
for the years 1979, 1987, and 1996.

Age Cardiac Ischemic Diseases

brackets and Males Females

regions 1979 1987 1996 %/ 1979 1987 1996 %W/
30-39a

CcwW 10.33 10.84 11.44 11 4.02 4.2 4.42 10
NE 6.92 7.84 9.03 30 2.75 31 3.55 29
N 10.04 8.1 6.37 -37 381 3.07 24 -37
SE 26.01 21.07 16.62 -36 10 8.06 6.33 -37
S 19.15 15.93 12.95 -32 8.02 6.64 5.37 -33
40-49a

Cw 35.02 39.89 46.18 32 13.43 16.45 20.67 54
NE 21.24 25.35 30.93 46 8.3 10.66 14.11 70
N 31.76 28.04 24.38 -23 11.3 10.73 10.13 -10
SE 99.33 81.3 64.9 -35 34.13 30.04 26.02 -24
S 80.83 68.71 57.24 -29 30.39 27.79 25.12 -17
50-59a

Cw 90.09 106.98 129.79 44 37.72 46.99 60.16 59
NE 54.63 64.96 78.95 45 23.55 29.38 37.68 60
N 92.91 79.42 66.58 -28 37.78 33.88 29.97 -21
SE 269.44 230.78 193.88 -28 98.16 88.2 78.19 -20
S 229.61 211.18 192.21 -16 86.6 83.55 80.25 -7
60-69a

Ccw 196.47 230.56 276.03 40 107.34 126.9 153.19 43
NE 101.67 126.92 162.9 60 55.06 69.24 89.6 63
N 181.29 165.82 149.99 -17 96.68 89.08 81.25 -16
SE 569.56 486.36 407.19 -29 284.44 244.68 206.55 -27
S 509.27 473,51 436.28 -14 257.17 240.88 223.78 -13
70ae+

Cw 532.7 591.08 664.45 25 427.37 468.93 520.53 22
NE 236.24 273.94 323.6 37 200.36 229.75 268 34
N 447.03 391.16 336.6 -25 399.87 345.99 294.01 -26
SE 1496.65 1229.77 985.98 -34 1218.19 989.82 783.66 -36
S 1227.55 1151.54 1071.64 -13 977.09 906.38 832.93 -15

See Table | footnote for definitions.

Age Cardiac | schemic Diseases

brackets and Males Females

regions 1979 1987 1996 %/ 1979 1987 1996 %/
30-39a

CwW 14.62 14.32 13.99 -4 15.34 14.32 13.26 -14
NE 9.03 9.12 9.22 2 9.34 14.32 8.61 -8
N 8.93 7.86 6.8 -24 9.35 7.84 6.43 -31
SE 28.41 23.09 18.28 -36 255 19.75 14.82 -42
S 19.66 15.86 12.45 -37 20.06 15.43 11.48 -43
40-49a

CwW 40.79 43.38 46.48 14 37.63 41.18 45.58 21
NE 27.22 28.95 31.02 14 24.78 43.22 30.02 21
N 28.21 27.15 26.01 -8 24.69 24.46 24.2 -2
SE 90.91 74.67 59.84 -34 65.15 55.07 45.59 -30
S 68.97 56.87 45.78 -34 56.44 47.9 39.83 -29
50-59a

CwW 101.35 112.35 126.17 24 84.53 94.08 106.12 26
NE 72.19 76.49 81.68 13 59.99 101.7 68.41 14
N 86.8 80.88 74.69 -14 71.89 67.24 62.37 -13
SE 222.24 191.03 161.12 -28 139.83 120.66 102.22 -27
S 188.77 168.4 148.1 -22 128.30 114.91 101.5 -21
60-69a

CwW 243.17 266.42 295.23 21 196.88 207.95 221.16 12
NE 160.2 178.2 200.88 25 124.41 133.42 144.34 16
N 203.97 203.24 202.63 -1 164.82 158.41 151.49 -8
SE 493.48 422.88 355.45 -28 316.63 261.58 211.02 -33
S 465.59 419.9 373.84 -20 315.2 274.07 234.17 -26
70ae+

CwW 789.26 817.6 850.71 8 802.11 786.35 769 -4
NE 490.21 506.51 525.5 7 509.66 498.37 485.97 -5
N 685.77 654 620.01 -10 794.56 717.11 638.96 -20
SE 1538.44 1268.57 1021.12 -34 1375.27 1073.21 811.92 -41
S 1565.1 1424.11 1280.63 -18 1427.68 1229.4 1039.06 -27

See Table| footnote for definitions.
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Tablelll —Proportion of deaths dueto poorly defined symptoms,
signs, and afflictions* according to the geographical region and sex
in individuals above the age of 30 years.

Region and sex 1979 1980 1987 1990 1995

Southeastern females 12% 11% % 10% 11%
Southeastern males 13% 12% 10% 11% 12%
Southernfemales 17% 17% 15% 14% 11%
Southern males 16% 17% 14% 14% 11%
Central westernfemales  19% 19% 21% 14% 16%
Central western males 23% 23% 24% 16% 18%

Northern females 29% 30% 32% 33% 32%
Northern males 32% 33% 34% 34% 29%
Northeastern females 43% 48% 50% 47% 41%
Northeastern males 45% 49% 51% 48% 40%

* External causes excluded.

importance of therisk of death due to cerebrovascular
diseases, and, therefore, the need for greater investment in
detection and treatment of systemic arterial hypertension,
themajor risk factor for cerebrovascular diseases®?. This
is probably the most prevalent risk factor in the Brazilian
population and also in patients with coronary artery
disease. Therefore, primary and secondary prevention for
cardiovascular diseasesshouldinitially includethe control
of arterial hypertension to promote or intensify the
declining trend in the risk of death dueto cardiovascular
diseases. Thistrend was observed in the southern and
southeastern regions, probably resulting from the better
identification and control of risk factors, asoccursinmore
developed countries 2,

Theincreaseintherisk of deathinthecentral western
and northeastern regions may have been partially affected
by: (1) animprovement in diagnosisof causesof death, and
adecreasein poorly defined symptoms, signs, and afflicti-
onsfrom 19%to 16% among femalesand from 23%to 18%
among mal esat theend of the period; (2) anincreaseinurba-
nization; and (3) achangeinthesocioeconomic conditionin
theseregions. Improvement inthediagnosisof the cause of
death most probably explains, in part, theincreasing trend
intherisk of death dueto cardiovascular diseasesin these
regions. In the northeastern and central western regions,
the proportion of poorly defined deathswasvery high, but
it showed agradual decreasing trend between 1979 and
1996. Thereductioninthe number of poorly defined deaths
observedintheseregionsmay haveartificially revealedthe
increasing trend in therisk of death dueto cardiovascular
diseases. Thisresultsfrom the fact that cardiovascular di-
seasesmay account for most poorly defined deaths. There-
fore, the reduction observed in poorly defined deaths
duringtheperiodfrom 1979to0 1996 resultsfromand explains
theincreaseintherisk of death dueto cardiovascular disea-
sesintheseregions. Changesin the socioeconomic condi-
tions, eventhough attractive, may not have played asimilar
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rolein theincreased trend. On the contrary, theimprove-
ment in these conditionsis associated with areductionin
therisk of death dueto cardiovascular diseases L.

Dataon mortality existingintheinformation system of
theMinistry of Health are subject to limitsimposed by the
problemsthat may existintheorigin of these data. Among
these problems, we may citethefollowing: diagnostic er-
rors, deficienciesinfilling out death certificates, existence
of aproportion of deathswith no clear cause, and typing er-
rors. Studiesvalidating theinformation on mortality were
carried out inthe municipality of Sdo Paulo and they sho-
wed agood quality of data®>%; thistype of study, however,
doesnot exist for most states and cities of the country. An
indirect indicator of dataquality isthe proportion of death
certificateswith poorly defined symptoms, signs, and afflic-
tions asthe diagnosis of the cause of death. Good quality
dataare expected to have asmall proportion of thistype of
diagnosis. In thisregard, the northeastern region hasthe
greatest proportion of undefined diagnoses of mortality,
which, in 1995, accounted for up to 40% of the deaths. In
1995, 30% of thedeathsinthenorthern region werepoorly
defined. In the central western region, 20% of the deaths
werepoorly defined, thelowest ratesbeing observedinthe
southeastern and southern regions, around 11%. No signi-
ficant differenceexisted accordingto sex (tab. I11).

Inconclusion, therisk of death dueto cardiovascular,
cerebrovascular, and cardiac ischemic diseasesis decrea-
sing in the southern and southeastern regions, which are
the most devel oped regionsin the country, and increasing
inthelessdevel oped regions, mainly inthenortheasternand
central westernregions. Theanalysisof thetrendinthenor-
thern, northeastern, and central westernregionswasimpai-
red by thegreat proportion of poorly defined causesof dea-
th. Theincrease in the incidence of cerebrovascular and
cardiac ischemic diseasesin these regions for some age
bracketsmay mean that therisk ishigher than that observed
simply dueto the nonexistence of adiagnosis of the cause
of death. The northern region showed aslight declinein
therisk of death for someage brackets. The30% rate of po-
orly defined causes of death in thisregion may mean the
existenceof ahigher risk. However, other studiesarerequi-
red to help understand the trends observed, mainly inthe
northern, northeastern, and central western regions. Prima-
ry and secondary prevention, mainly throughidentification
and control of themajor risk factors, such asarterial hyper-
tension and dyslipidemia, should be emphasized in our
health services.
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