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Mortality Due to Cardiovascular Disease in Women During
the Reproductive Age (15 to 49 years), in the State of Sao
Paulo, Brazil, from 1991 to 1995
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Objective - To describe mortality due to cardio-
vascular diseasesinwomen during the reproductive age
(15 to 49 years) in the state of Sdo Paulo, Brazil, from
1991 to 1995.

Methods- Alist of all deathsand their underlying
causes, coded according to the International Classifica-
tion of Diseases, 9" revision, multiple causesof death, and
estimates of the femal e popul ation accor ding to age groups
were provided by the SEADE Foundation. Specific coeffi-
cientsfor 100 thousand women for each year aswell asthe
medians of these coefficientsrelated to 5 years, and the
percentage of death by subgroups were calculated.

Results- Cerebrovascular diseases have the highest
coefficients (14.24 for 100 thousand femal es), followed by
ischemic heart disease (7.37), other heart diseases(6.39),
hypertensive disease (3.03), chronic rheumatic heart di-
sease (1.58), pulmonary vascular diseases (1.29), and
activerheumatic fever (0.05). Systemic arterial hyperten-
sion, asan associated cause, occurredin 55.3%t0 57.8%
of all the deaths dueto intracerebral hemorrhageandin
30.4% to 30.8% due to subarachnoid hemorrhage.

Conclusion - Thesignificanceof cerebrovascular di-
seases, coronary artery disease, and systemic arterial hy-
pertension as causes of mortality suggeststhe need to em-
phasize preventive actionsfor young women who havethe
potential to reproduceto avoid possible complicationsin
future pregnancies, and premature mortality.
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Thesignificanceof cardiovascular diseasesascauses
of morbidity and mortality infemaleshasbeen reportedin
thelast few yearsmainly for postmenopausal women 4,

Lotufo* compared mortality ratesaccordingtoage, in
persons ranging from 45 to 64 years old during the period
from1984t01987ineight Brazilian capita swithsmilar sta-
tisticsin European countries and in the United States. He
found that heart diseasesin these Brazilian citieshaveahi-
gh mortality rate, whichissimilar or even higher than that
observed inthose countries, especially among femal es.

However, few studieshavefocused on young women
intheir reproductive age, that is, before menopause 2.

Haddad and Silva® studied the causes of death and
meaternal mortality inwomen 15- to49yearsoldinthestate
of S8o Paul o during the period from 1991 to 1995. They no-
ticed that-in younger women (15to 34 yearsold) underlying
causes of death were frequently among those described in
chapter XV 11 of thelnternational Classification of Diseases,
9" revision (CID-9) %, aswell aslesionsand poisoning, but
in 35- to49-year-old-women, diseasesdescribedin chapters
Il and V11 of the CID-9 (neoplasmsand circulatory system,
respectively) became the most frequent causes. Lesions
and poisoning occupied athird position in 35- to 44-year-
old women and thefifth position in 45- to 49-year-old wo-
men. Respiratory diseases, reported in chapter VIII, were
presentinall studied agesof thefivemost frequent underly-
ing causes of death, occupying thethird position inthe 45
to49year agegroup.

Another observation was that diseases reported in
chapter | of CID -infectiousand parasitic diseases-inall age
groups occupied the seventh or eighth position in the des-
cending range of themedian coefficientsof mortality infive
years. The great decreasein theincidence of these disea-
ses, together with theincreasedincidenceof chronic disea-
ses and diseases of external causes, support the ideathat
anepidemiological transition hasoccurredin S&o Paul o se-
condary to the demographic, socioeconomic, and sanitary
changesthat have emerged in the last decades. The same
authorsal so noted that among the main causes of maternal
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mortality, complicationsduring pregnancies (CID-9: 640-
648) comprise60.7% of all deathsrelatedto maternal deaths
and, among these causes, hypertension asacomplication of
pregnancy, puerperium, and delivery wasthemost frequent
(21.9%). Other maternal problemsfollowed (19.7%), and of
these 61.5% wererelated to other cardiovascular diseases.

Thesefindingsled the present study to focus on the
mortality ratespecificfor cardiovascul ar diseases. Theun-
derlying causesof death reportedin chapter V11 of the CID-
9-cardiovascul ar diseases- that occurredin 15- to 49-year-
oldwomen during theperiod from 1991t0 1995 in the state
of S8o Paulo, Brazil, are presented and discussed.

Methods

The Sistema Estadual de Andlise de Dados Founda-
tion (SEADE) provided alist of all deathsof 15- to 49-year-
old women that occurred from 1991 to 1995 in the state of
SdoPaulo. Thelistincluded all personal characteristicsand
other informationincludedinthedeath certificate, aswell as
aclassification of underlying causes of death coded inthe
four-digit-number-format usedinthe CID-9°. Multiplecau-
ses and al so estimates of the female popul ation according
todifferent agesfor the sameperiod of time, werea so provi-
ded. For the classification of basic causes of death, the
SEA DE Foundation used the Automated Cl assification of
Medical Entities (ACME) . The population estimatesin
the years between periods when census had been perfor-
med wereobtai ned according to thegrowth observedinthe
period from 1991 to 1996, taking into considerationthepo-
pulationthat wasincludedinthe censusfrom 19910 1996
and the net population change cal culated from death and
livebirth statisticsfromthe SEADE Foundation.

Specific coefficientsof mortaity wereca culated by di-
viding the number of deaths due to a specific causein a
specificagegroup by thefemal epopulationinthesameage
group for the sameyear and then multiplying by 100 thou-
sand.

For comparison of aspecific mortality coefficient du-
ring the period from 1991 to 1995-according to age groups,
themedian coefficient for afive-year period wascal cul ated
by placing thefive coefficientsin anincreasing order and
calculatingthemedianvalues.

Some comparisons of specific underlying causes of
deaths were cal culated using the percentagein relation to
thetotal subgroupsinthe CID-9.

Datafromfloppy disks, thetotal calculation of under-
lying causes of death according to age groups, and thecal-
culation of therespectivemortality coefficient wereperfor-
med using the SPSSfor WindowsVersion 6.0,

Results
From1991t01995, 71,041 desthsoccurredin 15- to 49-
year-old women. Themain underlying causesof deathwere
cardiovascular diseases(22.8%), neoplasms(17.6%), lesi-
onsand poisoning (16.6%), and respiratory diseases(7.4%).
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Infectiousand parasitic diseasesrepresented an underlying
cause in only 4.5% of all deaths, occupying the eighth
position in descending order. Other causes represented
31.1%of all desths.

Figure 1 shows the median coefficient during the
periodfrom 1991 to 1995 for 100 thousand women of all un-
derlying causesof deathinchaptersl, 11, VII, VIII,and X VII
of the CID-9, where it can be observed that lesions and
poisoning show a coefficient that does not change very
much with older age, but that lesions and poisoning are
number onein 15- to 34-year-old women. After 35 yearsof
age, cardiovascular diseasesand neoplasmshave coeffici-
entsthat progressively increasein an almost geometric fa-
shion. Inthe45- to 49-year-old group, respiratory diseases
occupiesathird position. It can a so be noted that infecti-
ousand parasitic diseaseshave arel atively low coefficient
withasmall tendency toincreasewith age.

Thespecific coefficient for theseveral underlying cau-
ses of deaths dueto cardiovascular diseases did not show
any tendency in relation to time during the short period of
fiveyearsof thestudy. Themedian coefficientsduring this
period werethen calculated (tablel)

Inthistable, it can be observed that in 15- to 49-year-
old women; cerebrovascul ar diseaseshad the highest coef -
ficients(14.24 per 100 thousand women), followed by ische-
mic heart diseases(7.37), other heart diseases (6.39), hyper-
tensive disease (3.03), chronic rheumatic heart diseases
(1.58), and pulmonary vascular diseases (1.29). Active
rheumatic fever had thelowest coefficient (0.05).

Figure 2 showsthemedian mortality coefficient for the
most frequent cerebrovascular diseases during the study
period accordingto different ages. Analyzingthefigure, o-
ne can seethat subarachnoid hemorrhageandintracerebral
hemorrhage have alow mortality coefficient in the young
agegroup that increasesin asimilar degreeuntil the age of
30to34isreached. Atthispoint, intracerebral hemorrhage
becomesmorefrequent, reaching thevalueof 18.16 per 100
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Fig. 1- Femalemortality in 15- to 49-year-old women dueto cardiovascul ar diseases,
neoplasms, diseasesof therespiratory system, lesionsand poisoning, and infectious
and parasitic diseasesin the state of Sdo Paulo, Brazil, from 1991 to 1995, according
toagegroups (median coefficientin fiveyearsper 100 thousand women)
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Table| — Diseases of the cardiovascular system astheunderlying
cause of death in women ranging from 15 to 49 years of agein the
state of S&o Paulo, Brazil, presented by age group during the period
from 1991 to 1995 (median coefficient per 100 thousand women)

Age (years) Total

Code 15a 20a 25a 30a 35a 40a 45a 15a
CID-9* 19 24 29 34 39 a4 49 49

390-392 0.06 0.00 0.07 000 0.00 0.09 011 0.05
393-398 046 1.02 080 1,20 167 320 439 158
401-405 0.24 0.76 093 173 377 726 1284 3.03
410-414 0.33 052 174 3.66 9.00 16.56 36.45 7.37
415-417 026 063 093 083 152 223 422 129
420-429 134 218 3.09 481 7.78 12.65 23.74 6.39
430-438 1.21 2.04 4.07 10.70 20.73 34.63 52.70 14.24
440-448 0.07 020 046 056 132 232 487 1.02
451-459 0.07 020 034 028 048 084 202 0.49

* 390-392: Acute rheumatic fever ~ 415-417: Pulmonary vascular
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chnoid hemorrhages were used to investigate the associa-
tion with hypertension using coded multiple causes. Hy-
pertensive disease was an associated causein 55.3 to
57.8% of the deaths dueto intracerebral hemorrhage and
in 30.4to 30.8% dueto subarachnoid hemorrhage.

Table Il showsthe mortality associated with specific
cardiovascular, non-cerebrovascul ar basic causes, which
had the highest median coefficient according to age.
Myocardia infarction hasalow coefficientinyoungwomen
but, after the age group of 30 to 34 years, this coefficient
progressively increases with age, reaching 31.47 per 100
thousand women at the age group of 45to 49 years. Heart
failureasan underlying cause of death has coefficientsthat

Table |l —Mortality due to some specific causes of death related

401-405: Hypertensive disease
410-414: Ischemic heart disease

disease
393-398: Chronic rheumatic 420-429: Other heart
heart disease diseases

430-438: Cerebrovascular diseases
440-448: Diseases of the arteries,

to the cardiovascular system but of noncer ebrovascular origin,

which have higher coefficientsin women ranging from 15 to 49

yearsof age presented by agein the state of Sdo Paulo, Brazil,
from 1991 to 1995 (median coefficient per 100 thousand women)

arteriolae, and capillaries
451-459: Diseases of veins, lymphatics and other disease of the circulatory
system

Death. 10°
(-]

1519  20-24 2529 30-34 3539 40-44 4549

Age (years)
430= Subarachnoid hemorrhage 431= Intracerebral hemorrhage
434= Occlusion of the cerebral arteries
436= acute iLL-defined cerebrovascular disease 437= Other
cerebrovascular and ill-defined diseases

Fig. 2- Femaemortality in 15- to 49-year-old women due to subarachnoid hemor-
rhage, intracerebral hemorrhage, occlusion of thecerebral arteries, acute ill-defined
cerebrovascular disease, and other cerebrovascular and ill-defined diseasesinthe
stateof Sdo Paulo, Brazil, from 1991 to 1995 according to age groups (median coeffi-
cientsinfiveyearsper 100 thousand women).

thousand women intheage group between 45 and 49 years
old. Poorly defined acute cerebrovascular diseases also
show acoefficient that gradually increases with age, with
higher increases at 35 to 39 years of age and reaching the
valueof 18.29 per 100thousand women at agegroup of 44to
49 years, when a higher coefficient than intracerebral he-
morrhageisobserved. Occlusions of the cerebral arteries
and other cerebrovascular diseases, aswell asthe poorly
defined ones, have much lower coefficients, and they also
gradually increase with age, reaching values of 3.54 and
2.39 per 100 thousand women, respectively, inthe45t0 49
age group. Deaths caused by intracerebral and subara-

Age (years)

Code 15a 20a 25a 30a 35a 40a 45a
CID-9* 19 24 29 34 39 44 49

394 0.38 0.53 066 084 128 213 295
395 0.00 0.06 0.00 0.00 0.08 0.00 0.2
396 0.06 0.13 013 021 023 0.48 0.71
397 0.00 0.07 0.07 0.07 0.08 019 014
398 0.00 0.07 0.07 0.07 0.08 0.10 014
401 0.06 0.20 020 044 1.02 268 4.27
402 0.00 0.07 020 042 115 270 523
403 0.14 0.27 040 056 1.32 151 310
404 0.00 0.07 013 014 047 0.63 0.68
410 0.26 0.39 133 331 804 1532 3147
411 0.00 0.00 0.00 0.07 0.08 0.45 119
414 0.06 0.07 013 027 072 121 337
421 0.13 0.07 020 029 025 0.40 041
423 0.00 0.07 0.07 0.07 0.08 011 041
424 0.20 0.32 027 047 075 1.01 142
425 0.50 0.47 081 152 233 363 748
427 0.06 0.20 020 037 072 116 250
428 0.42 0.65 1.00 173 279 5.04 10.00
429 0.12 0.19 027 029 064 1.07 223
086.0 0.12 0.26 060 083 1.99 263 558

* 394 = Diseases of the 395 = Diseases of the aortic valve
mitral valve

396 = Diseases of the mitral

and aortic valve

397 = Diseases of other structure 398 = Other rheumatic

of the endocardium diseases of the heart

401 = Primary hypertension 402 = Hypertensive heart disease
403 = Rena hypertensive disease

404 = Cardio-rena hypertensive 410 = Acute myocardial infarction
disease

411 = Other acute and subacute

ischemic heart disease

414 = Other forms of ischemic 421 = Acute and subacute

heart diseases endocarditis
423 = Other pericardial diseases 424 = Other endocardial
diseases

425 = Cardiomyopathies
(except Chagas' disease)
428 = Heart failure

427 = Cardiac arrhythmias

429 = |lI-defined denominations and
complications of the diseases of the
heart

086.0 = Chagas' disease with cardiac involvement
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stand out from the other causes and increase with age, rea-
ching 10.00 per 100 thousand womenintheoldest groupin
this study. The group of cardiomyopathy had coefficients
that went up to 0.50to 7.48 per 100 thousand women from
thefirsttothelast studied group. Asfor thedifferent forms
of hypertensivedisease, hypertensiveheart diseasehad the
highest coefficient, followed by essential hypertension,
hypertensive renal disease, and cardiorenal hypertensive
diseaseintheoldest studied agegroups. Chronic rheumatic
valvar diseases of the mitral valve werethe most frequent
valvar heart diseases, followed by mitral and aortic stenosis
and regurgitation, and by isolated aortic valve disease, with
coefficientsthat mildly increased with age and infeccious
endocarditishadlittleincreasewith age.

Thepulmonary vascular diseasesthat had the highest
mortality coefficient were pulmonary embolism (CID-9:
415.1), primary pulmonary hypertension (CID-9: 416.0) and
nonspecified pulmonary heart disease (CI D-9: 416.9), which
includeschronic cor pulmonale. Coefficientsincreased gra
dually withage, from0.18t0 3.07 in pulmonary embolism,
from0.06to 0.34 in primary pulmonary hypertension, and
from 0.06 to 0.52in nonspecific cor pulmonal ebetweenthe
youngest and the oldest studied group. Because Chagas’
heart disease was classified asatrypanosomiasis, together
with other infectiousand parasiti c diseases, theunderlying
cause086.0 citedin chapter | of theCID-9Qwasusedfor Cha
gas diseasewith heartinvolvement, with coefficientsthat
increased withagefrom0.12at 15to 19yearsto5.58 per 100
thousand women at 45to 49 yearsof age(tablell).

Discussion

Mortality dataobtained fromtheanaysisof death cer-
tificateshavelimitationsrelated toinadequatefilling out of
underlying or associated causesin the event. However,
studiesusing thisdatabase arevery useful inthe sensethat
they provide important information for the overall know-
ledgeof underlying causesof mortality accordingtoindivi-
dual characteristics, their evolutionintime, andtheir distri-
bution in space. The great decreasein therelative signifi-
cance of infectious and parasitic diseases, followed by the
increase in cardiovascul ar diseases and neoplasms, with
coefficientsthat increase with age, and the high mortality
rate dueto external causes, especially in younger females
(fig. 1) support the epidemiol ogical transition that occurred
inthe state of S&o Paulo in thelast decades due to demo-
graphic, socioeconomic and sanitary changesinthisperiod
of time. Analysisof Tablel showstherelativesignificance
of the cerebrovascular diseases among the cardiovascular
diseases. Carvalheiroand Mango®, in Ribeiréo Preto, Brazil,
alsofound ahigher frequency of thesediseasesin 15- to 49-
year-oldwomenfrom1985t01989. Lolioetd. &, inthecounty
of Sdo Pauloin 1986, al so showed ahigher proportion of ce-
rebrovascular diseasesamong circulatory diseases. Howe-
ver,Katzeta.’,in Boston, USA, found much higher coeffi-
cientsfor heart diseasesthan for cerebrovascular diseases
in 15- to 44-year-old women from 1980to 1989. Lolioand
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Laurenti 2, in astudy of the mortality trends dueto cere-
brovascular diseasesin adults over 20 years of agein the
county of S&o Paulofrom 1950t0 1981 found adecreaseinthe
coefficients between 1970 and 1981 for both sexes after the
ageof 50. Lotufo*and L otufoand L olio™, studyingthemor-
tality trendsin cardiovascular diseasesin the state of S&o
Paulo during the period from 1970to0 1989 found adecrease
inthecoefficientsof thecerebrovascul ar diseasesduringthe
20yearsof their study. Thisdecreasewasmore accentuated
in the decade from 1980 to 1989, but only for older people
(older than 60 yearsfor man andthan 40 yearsfor women).

In developed countries, in the last few decades, a
decreasein mortality dueto ischemic heart disease and to
cerebrovascular disease has been observed in both sexes,
withahigher decreasein cerebrovascular diseases’>*. This
decrease may berelated to aprobable better prevention of
risk factors, to more accurate diagnostic methods, to early
treatment, tothe use of new therapeutic modalities, to better
medical care, or to apossiblechangeinthenatural history of
these diseases.

Truelsen et al. 1 described agradual decreaseinmor-
tality dueto cerebrovascular diseases after the second half
of the 1970 decade for both sexesin New Zealand. They
also showed at the same period adecrease in the specific
mortality from subarachnoid hemorrhage, with higher coef-
ficientsinwomenthanin men.

Someauthorshavedescribed cerebral strokes, suchas
intracerebral hemorrhage, subarachnoid hemorrhage, and
theocclusion of arteriesby athrombusor embolus, ascom-
plicationsof pregnancy and puerperium 78,

Subarachnoid hemorrhageis usually secondary to
ruptureof ananeurysmor tointracranial arteriovenousmal -
formations. Becauseit isacongenital disease, itsrupture
may be associated with somerisk factors, such ashyperten-
sion and smoking %7,

Occlusionof acerebral artery wasnot very frequentin
the present study, because this disease becomes more pre-
vaentwith older age, inwomen ol der than 50 yearswhowe-
renot includedin thisinvestigation.

Anincreaseinthemortality coefficient rel ated to acute
cerebrovascul ar diseasesthat are poorly defined according
toage(fig. 2) may beduetothefact that itismoredifficultto
reach aprecise diagnosisin the age group where strokes
aremorefreguent.

Becausehypertensionisawell-knownrisk factor forin-
tracerebral and even subarachnoid hemorrhage, we sel ected
caseswith these diagnoses asthe underlying cause of death
and searched for associated causes of death using multiple-
causes codesrelated to hypertensive disease (CID-9: 401 a
405). Among cases of intracerebral hemorrhage, wefound
55.3% to 57.8% of associated hypertensive disease and,
among casesof subarachnoid hemorrhage, 30.4%t0 30.8%of
thisassociation. Thesefindings emphasizethe significance
of systemicarterial hypertension asarisk factor for cerebro-
vascular diseasesand thenecessity for abetter control inhy-
pertensivewomento avoid not only thesebut also other car-
diovascular diseases. | schemic heart di seasewasthe second
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most common disease, with 88% of the cases presenting as
acutemyocardid infarction (CID-9: 410). Tablell showsthat
myocardial infarctionhasmortality coefficientsthat increase
withageandreach 31.47 per 100 thousandwomeninthe45to
49 age group. Several studies have shown the increasing
significanceof ischemic heart di sease asacauseof morbidity
andmortality inwomen 413192 However, thegreat majority
of these studies are restricted to older, postmenopausal
patients, with a discussion about the possibly protective
effect of hormone administration in the prevention of
ischemic diseasein these patients.

The present study emphasi zestheimportance of acute
myocardial infarction asacauseof deathinrelatively young
women before menopause when their female hormonesare
till withinnormal level s. Soci oeconomic, demographic, and
cultural factorsamong femaleshave changed in thelast de-
cades, asthesewomen'’sparticipationinthemarket placein-
creasesand exposesthemtorisk factorsfor atherosclerosisof
the coronary arteries, previously known in the male popu-
lation, such asobesity, hypertension, high cholesterol levels,
sedentary life, stressand, most of al, smoking, whichissig-
nificantly increasing, especially among younger females.

Heartfailure(CID-9: 428), theend stagefor di seasesof
different etiol ogies, also hascoefficientsthat increasewith
age and perhaps represent alate stage of medical careand
donot alow for aspecificetiological diagnosis.

Among patientsin the hypertensive disease group, es-
sential hypertension, hypertensive heart disease, and rena
hypertensive disease emerge asimportant causes of death
among ol der womenand, probably, their coefficientsmust be
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underestimated due to the lack of information on death
certificatesor tothecriteriaused to classify thebasic causes
of death established by the CI D-9. Chronicrheumaticvalvar
diseases still represent an important health problem in
underdevel oped countries, and they appear with some
degree of importancein the present study asan underlying
causeof death, expressingtheincidenceof rheumaticfeverin
previousdecades. Chagas' diseasewithheartinvolvement,in
spite of the effective prophylaxisin the transmission of the
disease by Triatoma in the last decadesin the state of S8o
Paulo, still emerged as an underlying cause of deathin
relatively young females, probably due to the migration of
patientsfrom other Stateswhere prophylaxisisnot adequate
yet, or dueto casual transmission by blood transfusion, or
evenduetoararecongenital transmission.
Womeninthe15to 49 year agerange congtituteagroup
that can potentially generate children. That iswhy itis
important to better understand morbidity and mortaity inthis
agegroup and then adopt preventiveactionsthat will not only
avoid the occurrence of the previously described diseases
outside pregnancy but also preserve good healthin future
mothersandfetuses. For thosewho have severeheart diseases
that may increase the morbidity and mortality risk for both
mother andfetus, family planning and occasional recommen-
dationsof anticonception methods may be applied %.
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