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ABSTRACT: Introduction: Unspecified stroke (UnST) is of greatimportance in mortality statistics, as it is the
fourth leading cause of death in Brazil. The objective of this study was to identify the profile of reclassified
causes of death after investigation of deaths caused by UnST in Brazil. Methods: All deaths registered as UnST
in 2017 in the Mortality Information System (SIM) were considered as garbage codes. The specific causes,
detected after investigation in 60 selected cities, were analyzed by age and sex. Results: Of the total deaths due
to UnST identified in these 60 cities (n = 11,289), 25.8% were investigated. Of these, 56.3% were reclassified
to ischemic stroke, 12.7% to hemorrhagic stroke, and 23.3% to other specific causes, such as diabetes and
chronic kidney disease, in both sexes. Discussion: The higher proportion of deaths due to ischemic stroke
in comparison to hemorrhagic stroke was expected. However, the detection of other specific causes outside
the stroke group indicates possible quality problems in the filling of death certificate (DC). Conclusion: The
investigations allowed the identification of subgroups of deaths due to stroke. In addition to the research,
however, it is important to conduct physician training in the adequate filling in of the DC, in order to improve
estimates of specific stroke mortality, and to enable appropriate targeting of health actions and services.
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MAMED, SIN. ET AL.

RESUMO: Introdugdo: O acidente vascular cerebral ndo especificado (AVC-NE) é de grande relevancia nas
estatisticas de mortalidade, sendo a quarta maior causa de morte no Brasil. O objetivo deste estudo foi identificar
o perfil de causas reclassificadas ap6ds investigacdo de 6bitos por AVC-NE no Brasil. Métodos: Foram selecionados
todos os 6bitos registrados em 2017 no Sistema de Informacgio sobre Mortalidade (SIM) como AVC-NE,
considerados codigos garbage. As causas especificas, detectadas ap6s investigagao em 60 cidades selecionadas, foram
analisadas segundo idade e sexo. Resultados: Do total de 6bitos por AVC-NE das 60 cidades (n = 11.289), foram
investigados 25,8%, dos quais 56,3% foram reclassificados para AVC isquémico, 12,7% para AVC hemorragico,
e 23,3% migraram para outras causas especificas, como diabetes e doenca renal cronica, em ambos os sexos.
Discussdo: A maior propor¢io de reclassificacio dos 6bitos por AVC-NE para AVC isquémico em relagdo ao
hemorragico era esperada. No entanto, a detec¢do de outras causas especificas fora do grupo de AVC indica possiveis
problemas de qualidade do preenchimento das causas na declaragdo de 6bito (DO). Conclusdo: As investigagoes
realizadas permitiram identifica¢do de subgrupos de AVC. Além da investigagio, entretanto, é importante realizar
capacitagdo com médicos para o preenchimento adequado da DO, a fim de melhorar as estimativas da mortalidade
por AVC especifico e possibilitar direcionamento adequado das a¢Ges e dos servicos de satide.

Palavras-chave: Atestado de 6bito. Causas de morte. Acidente vascular cerebral. Sistemas de informacio em satde.

INTRODUCTION

Stroke is defined as a sudden neurological deficit resulting from a vascular lesion. This
lesion has an acute, variable-duration installation and can lead to death. Its severity varies
according to the site and intensity with which the vascular lesion occurs'. There are three
major subgroups of stroke, classified as follows: ischemic stroke, intracerebral hemorrhage,
and subarachnoid hemorrhage?. Ischemic stroke subtypes are classified as lacunar, athero-
sclerotic, and embolic®*.

Between 2003 and 2013, stroke ceased to occupy an anonymous position, covered by the
term “cardiovascular disease”, and became recognized as an autonomous non-transmissi-
ble disease, with great implications for global health’. There is still no country in the world
where the stroke burden, in terms of the absolute number of people affected or who died
from stroke, has declined in the last two decades®.

Stroke is a disease influenced by several factors, with more than 150 known causes’.
Diabetes constitutes a risk factor for stroke through direct atherogenic mechanisms and
by interacting with other risk factors, such as hypertension and hyperlipidemia®. Cerebral
atherosclerosis is the main cause of ischemic stroke. In the 1930s, a study of autopsies indi-
cated that more than 70% of ischemic stroke cases were due to atherosclerosis, and only
3% to embolism’. Hypertension is the main risk factor for hemorrhagic stroke, consequent
to rupture of a vessel in the intimacy of the cerebral parenchyma. Other causes of hemor-
rhagic stroke are coagulation alterations, subarachnoid hemorrhages due to the existence

of arteriovenous malformations or aneurysm ruptures, among others'*"".
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RECLASSIFICATION OF UNSPECIFIED STROKE

Although it has been demonstrated the importance of recognizing stroke as a vascu-
lar disease to be faced in particular and of great importance in vital statistics'?, unspecified
stroke (UnST) still has great relevance in statistics in Brazil, being the fourth cause of death
recorded in the Mortality Information System (Sistema de Informacio sobre Mortalidade —
SIM) in 2015, surpassed only by ischemic heart disease, pneumonia and ill-defined causes®.

A difficulty found in mortality statistics for knowing the real magnitude of the types of
stroke is the certification of UnST, cause included in the list of garbage codes (GC). The gar-
bage causes of death are considered inadequate or of no use for public health purposes".

In the Global Burden of Disease study (GBD) the codes of the International Statistical
Classification of Diseases and Health-Related Problems, 10" Revision (ICD-10) for UnST
are redistributed by statistical methods to ischemic and hemorrhagic subgroups', but the
fractions of redistribution are not presented. There are few studies that present the UnST
fractions used for redistribution to the hemorrhagic, ischemic, and subarachnoid stroke
subtypes'®. On the other hand, empirical methods may represent new and more accu-
rate strategies in evaluating the actual occurrence of deaths by these subgroups. Thus,
this study aimed to identify the fractions of specific causes detected after investigation
of deaths from UnST in adults.

METHODS

This is a cross-sectional study on the profile and reclassification of deaths of people
aged 30 years or over, whose underlying causes recorded in the death certificate (DC) were
classified as UnST in Brazil in 2017. The study is part of the project “Improvement of the
diagnosis of cause of death in Brazil”, conducted in partnership between the Ministry of
Health and the Universidade Federal de Minas Gerais (UFMG), with the external partner-
ship of Vital Strategies and the University of Melbourne by the Bloomberg Foundation.
The project was implemented in 60 cities of the five regions of Brazil that adhered to the
study voluntarily, tacking into consideration the structure of their epidemiological sur-
veillance teams. In this study, the term city was used as a synonym for the municipality
and covers all its territorial extension, including deaths occurred in urban and rural areas.

More than 85% of deaths from UnST to be investigated in the 60 cities occurred in those
with more than 500,000 inhabitants, possibly with greater access to healthcare services, qual-
ity of care, and qualified health professionals involved in the process. In fact, in the analysis
of deaths according to the population size of cities (> 500,000 inhabitants; from 100,001 to
500,000; and 100,000 or less), according to the medical assistance variable and also according
to R98 and R99 codes, it was observed that the strata of larger cities had lower proportions
of deaths without care and also with R98 or R99 codes. These data indicate that these cities
would tend to have more structured health facilities with higher capacity for investigation.

The following ICD-10" codes were considered as UnST, according to the 2015 GBD study
list: 164,167.4,167.9,169.4,169.8". The 167.8 code was excluded from the GC list, considering
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that in Brazil this code is used for ischemic stroke®. For this reason, for the reclassification
of deaths, the 167.8 code was added to specific causes.

The data referring to deaths of residents of the 60 cities occurring in 2017 were obtained
from the SIM, which is fed from information contained in the DC. Deaths were selected
according to the following criteria: residence of the deceased person in some of the 60 cit-
ies under study, age > 30 years, and original underlying cause encoded as UnST. Based on
these eligible deaths (n = 11,289) we initially estimated the frequencies (absolute and rela-
tive) of the main sociodemographic characteristics (sex, age group, race, educational level,
region of residence) and other selected variables, such as the place of death, certifier phy-
sician, and whether the death was investigated or not.

The investigations were conducted by the epidemiological surveillance teams of the munic-
ipal health departments. Initially, the DCs were reviewed to correct possible inadequacies in
the typing or coding of the underlying cause. The teams selected hospital deaths of residents
of the city and searched for information in hospital records and, when necessary for supple-
mentation, in health services such as the Death Verification Service (SVO) and the Forensic
Medical Institute (IML). After, the teams changed the cause of death in the SIM. This process
of investigation and registration in the SIM followed the guidelines contained in the “Protocol
for investigating deaths with causes classified as garbage codes — 60 cities in Brazil™'. It should
be noted that the hospital investigations were not proposed for all deaths from UnST, as recom-
mended in the protocol, which established the strategy of prioritizing the conduct of investi-
gations in hospitals with a higher volume of garbage causes. Some cities prioritized hospitals
with a positive history of collaboration with surveillance services.

For all deaths investigated in hospitals, an investigation form containing variables was
filled in enabling reclassification of the underlying cause originally defined as GC. The vari-
ables used in hospital investigation include: date of hospitalization, circumstance of referral
to hospitalization, information on pre-hospital care, findings and clinical evolution, more
relevant exams to reclassify the cause of death, procedures performed during hospitaliza-
tion, and information about comorbidities that may have contributed to death. The data
collected in the hospital investigation of each death were submitted to review and certifica-
tion by physicians who reclassified or not the original underlying cause of death. In general,
the physicians were part of the epidemiological surveillance team of the municipal health
department and had experience in the certification of causes of death.

The new underlying causes of death after investigation were categorized according to the
level of certainty of the diagnosis, according to criteria adapted from Serina et al.”>, namely: (1)
definitive: diagnosis with the highest level of certainty for certain health condition, confirmed
through laboratory examination or imaging, and/or clinical history documented by specific
signs and symptoms in those clinical conditions in which there are no supplementary eviden-
tiary exams; (2) probable: diagnosis with a high level of certainty for a given health condition
through the documented clinical history by specific signs and symptoms, in the absence of spe-
cific supplementary exams; (3) possible: diagnosis that does not reach the previous criteria for a
given health condition.
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RECLASSIFICATION OF UNSPECIFIED STROKE

The new underlying causes were included in the municipal SIM and in an online database
called Collect, created by the Brazilian Ministry of Health to include the causes investigated
in hospitals. This database allows the evaluation of criteria used in the reclassification of
causes of death, specifying the level of certainty of the diagnosis of the cause defined after
investigation. Thus, in this study, the selection of deaths from UnST was based on two com-
plementary information systems, SIM and Collect. In the SIM, among the eligible deaths
of the 60 cities (n = 11,289), we selected those that had the variable investigation filled in
with a “yes” (n = 2,910) and in which the underlying cause had changed after investigation
(n = 2,116). For comparison, we selected the SIM deaths that had the data from investigations
inserted into Collect, and which had the level of certainty of diagnosis of the underlying
cause in this system identified as “definitive” or “probable” (n = 616), as shown in Figure 1.

! !
R
T

Figure 1. Selection of Deaths by Unspecified Stroke in 60 cities, Brazil, 2017.

Source: Data from the Mortality Information System (SIM) (2017), updated on April 8, 2019, and from the
investigations entered into Collect (2017).

We calculated the absolute and relative frequencies of the deaths investigated and reclassified
to a specific cause per federation unit (FU). The underlying causes of death after investigation,
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registered in SIM (n = 2,116) and Collect with a level of certainty of diagnosis as “definitive” or
“probable” (n = 616), were grouped according to the 2015 GBD study list of causes, and calculated
proportions according to sex and age groups (from 30 to 69 years; 70 years and over). To check the
difference in proportions between information in SIM and Collect, the chi-square test was used.

This study was approved by the Research Ethics Committee of UFMG (CAEE
7555317.0.0000.51 49) and developed according to the ethical precepts established in
Ordinance No. 466/2012 of the National Health Council.

RESULTS

Of the total deaths from UnST of the 60 cities (n = 11,289), 25.8% (n = 2,910) were
investigated, 53.3% of which were female. Overall, investigated and non-investigated deaths
presented relatively similar frequency distributions for the variables sex, age group, race,
educational level and certifier physician (Table 1).

Of the investigated deaths, 69.8% occurred in the age group of 70 years and over, and
30.2% in the age group from 30 to 69 years. Whites and blacks (black and brown) had 47.9%
and 46.8% of the deaths from UnST investigated, respectively. Almost half (48.2%) of the
investigated deaths were uneducated people or with an education of up to three years (data
not presented). Concerning the region of residence, 6.9% and 3.6% of the total deaths from
UnST were of residents of the South and Midwest regions, which contributed with 17.8%
and 6.4% of the investigated deaths, respectively. The opposite was observed in the Southeast
region, which, despite contributing to almost half of the total number of deaths (46.6%),
had only one third (34.9%) investigated. Regarding the place of occurrence, 84.9% of the
investigated deaths occurred in hospitals, and 8.2% at home. Most of the investigated deaths
were certified by substitute physicians (38.9%), followed by other physicians (29.2%), and
assistant physicians (24.5%) (Table 1).

Table 1. Socio-demographic characteristics and occurrence of deaths with underlying cause of
death classified as Unspecified Stroke, according to the investigation, 60 cities, Brazil, 2017.

Investigated TOTAL

Characteristics

Sex
Female 1,550 53.3 4,342 51.8 5,892 52.2
Male 1,360 46.7 4,037 48.2 5,397 47.8
Age range
30 to 69 years 879 30.2 2,277 27.2 3,156 28.0
70 years and more 2,031 69.8 6,102 72.8 8,133 72.0

Continue...
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Table 1. Continuation.

TherEEarstias Investigated TOTAL

n=2910 n=2,910 n=8,379 % =11,289 | %

Race/color
White 1,394 47.9 3,834 45.8 5,228 46.3
Brown 1,136 39.0 3,397 40.5 4,533 40.2
Black 228 7.8 853 10.2 1,081 9.6
Yellow 18 0.6 68 0.8 86 0.8
Indigenous 4 0.1 9 0.1 13 0.1

Region of residence

Southeast 1,016 34.9 4,240 50.6 5,256 46.6
Northeast 855 29.4 2,683 32.0 3,538 31.3
North 335 11.5 964 11.5 1,299 11.5
South 519 17.8 265 3.2 784 6.9
Midwest 185 6.4 227 2.7 412 3.6

Place of occurrence

Hospital 2,471 84.9 6,009 71.7 8,480 75.1
Home 238 8.2 1,432 17.1 1,670 14.8
Others 201 6.9 938 11.2 1,139 10.1
Certifier physician
Substitute 1,131 38.9 2,657 31.7 3,788 33.6
Others 851 29.2 2,963 35.4 3,814 33.8
Assistant 714 245 2,070 24.7 2,784 24.7
Death Verification Service 170 5.8 646 7.7 816 7.2

Note: not including cases without information (348 in race/color and 1,771 in educational level).
Source: Data from the Mortality Information System (SIM) (2017), updated on April 8, 2019.

Of 2,910 deaths from UnST investigated in the SIM (25.8%), it was observed that
three states investigated more than 70% of deaths: Acre (100%), Santa Catarina (77.2%),
and Tocantins (71.3%). Sergipe, Mato Grosso, Roraima, Parana and Alagoas investigated
between 40% and 70% of the deaths (Table 2).

Regarding reclassification, 67.1% (n = 1,952) of the deaths from UnST had the underly-
ing cause changed to specific causes after investigation. Most of the states reclassified more
than half of the investigated deaths, highlighting Acre, where 100% of the deaths due to
UnST were investigated and all were reclassified. However, it should be noted that this state
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had the lowest total number of deaths from UnST. Other states with higher frequencies of
deaths from UnST had a lower percentage of cases investigated, such as Amazonas (5.5%),
Bahia (8.1%), and Rio de Janeiro (8.9%), but showing a much higher proportion of reclassi-
fication to specific causes: 64.7%, 47.9%, and 45.5%, respectively (Table 2).

Table 2. Investigated deaths from unspecified stroke reclassified to specific underlying cause, by
region and states of 60 cities, Brazil, 2017.

Investigated and

Investigated changed to specific

underlying cause
N N
11

Federation unit

Acre 11 100.0 11 100.0
Amapa 100 4 4.0 1 25.0
Amazonas 309 17 580 11 64.7
NORTH Para 659 178 27.0 121 68.0
Ronddnia b4 20 31.3 18 90.0
Roraima 48 28 58.3 26 92.9
Tocantins 108 77 71.3 65 84.4
Alagoas 491 222 45.2 104 46.8
Bahia 881 71 8.1 34 47.9
Ceara 1,001 206 20.6 75 36.4
NORTHEAST = Paraiba 177 34 19.2 19 55.9
Pernambuco 671 154 23.0 64 41.6
Rio Grande do Norte 143 48 33.6 46 95.8
Sergipe 174 120 69.0 61 50.8
Minas Gerais 532 193 36.3 145 75.1
SOUTHEAST | Rio de Janeiro 2,398 213 8.9 97 45.5
S&o Paulo 2,326 610 26.2 535 87.7
Parana 442 255 57.7 130 51.0
SOUTH
Santa Catarina 342 264 77.2 225 85.2
Goias 234 73 31.2 61 83.6
MIDWEST
Mato Grosso 178 112 62.9 103 92.0
Total 11,289 2,910 25.8 1,952 67.1

UnST: unspecified stroke.
Source: Data from the Mortality Information System (SIM) (2017), updated on April 8, 2019.
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RECLASSIFICATION OF UNSPECIFIED STROKE

We have observed similarities in the percentage distribution by sex and age group of
deaths from UnST investigated and which changed the underlying cause registered in
the SIM and Collect (p > 0.05). The percentage of reclassification increased with age in
both sexes, with the highest percentages being found in those older than 80 years. In this
age group, approximately half of the female deaths were reclassified (51.7% in the SIM
and 47.6% in Collect), whose values were higher than those of males (33.6% in SIM and
33.9% in Collect) (Chart 1).

Regarding the reclassification of underlying cause of death after investigation, it was
found that, of the UnST, 49.1% (male) and 56.0% (female) were reclassified to ischemic
stroke, and 14.0% and 11.5% to hemorrhagic stroke in men and women, respectively.
For both sexes, these percentages were 56.3% for ischemic stroke and 12.7% for hemor-
rhagic stroke. The reclassification of deaths from UnST to ischemic stroke was more fre-
quent in the age group of 70 years and over. However, the reclassification to hemorrhagic
stroke was more frequent in the age group of 30 to 69 years. In these two situations, there
was little difference between the sexes (Table 3).

Among the deaths from UnST in both sexes, 7.7% remained as GC even after inves-
tigation, being 5.4% as UnST and 2.3% as other GC not associated with UnST (Table 3).
In addition, 23.3% in both sexes migrated to other specific causes that do not belong to
the stroke group, such as diabetes (5.4%), atrial flutter (2.2%), chronic kidney disease
(2.0%), Alzheimer’s and other dementia (1.7%), ischemic heart disease 1.7%), and falls,
with 1.5% (data not presented).

Male

a o
80 and more 33.6% [ 33.9%

70-79y 20.2% | 27.6%

60-69y 23.5% || 25.5%

45-59y 12.1% [ 10.8%

30-44y 1.6%' 2.1%
60% 40% 20% 0.0% 20.0% 40.0% 60.0%
UnST SIM Cases UsST Colect Cases
Continue...
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Female

an sz [ 53.6%
s0and more s2.7% NN 47.6%

70-79y 25.0% 27.3%

60-69y 14.1% [ 15.8%

45-59y 7.9% - 7.6%

30-44y 13% | 1.8%
60% 40% 20% 0.0% 20.0% 40.0% 60.0%
UnST SIM Cases UsST Colect Cases

Chart 1. Percentage of deaths from Unspecified Stroke with the underlying cause changed in the
Mortality Information System (SIM) and Collect, according to sex and age range, 60 cities, Brazil, 2017.

y: years; UnST: unspecified stroke.; SIM: Mortality Information System. Note: 1,014 male deaths and 1,102 female
deaths with underlying cause changed (investigations in SIM from various sources), and 616 from hospital
investigations included in Collect with definitive or probable level of diagnosis (male: n = 286; and female: n = 330).
Non-significant chi-square test for each sex separately (p > 0.05).

Source: Data from Sistema de Informac&o sobre Mortalidade (SIM) (2017), updated on April 8, 2019, and investigations
entered into Collect (2017).

Table 3. Reclassification of the underlying cause of death from unspecified stroke after investigation,
according to sex and age group, in the SIM and Collect* databases, 60 cities, Brazil, 2017.

30 to 69 years 70 years and more Total
cause

I-Stroke®* | 51 = 46.4 210 | 55.7 103 585 364 | 57.1 | 154 538 574 | 49.1

Male

H-Stroke 23 | 209 73 194 17 | 9.7 69 10.8 | 40 @ 140 142 | 140
Specified& 35 | 31.8 72 | 19.1 = 50 @ 284 153 240 85 @ 29.7 225 | 222
UnST 1 0.9 17 45 4 2.3 38 6.0 5 1.7 55 5.4
OtherGC# | O 0.0 9 1.3 2 1.1 13 2.0 2 0.7 18 9.3
Total 110 100 377 | 100 | 176 | 100 637 100 | 286 100 | 1014 100

Continue...
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Table 3. Continuation.

30 to 69 years 70 years and more Total

Reclais*lﬁed Collect* - Collect* Collect*
cause
% |0 % ol % 0] % 0] %]

I-Stroke™* | 32 | 38.6 126 | 49.2 137 555 491 | 58.0 169 51.2 617 | 56.0

Female

H-Stroke 17 | 205 47 184 24 9.7 80 95 @ 41 124 | 127 115
Specified& 32 | 38.6 69 | 27.0 70 283 198 @234 102 30.9 267 @ 242

UnST 1 1.2 11 4.3 6 2.4 49 5.8 7 2.1 60 5.4
Other GC# 1 1.2 3 1.2 10 4.0 28 3.3 11 3.3 31 2.8
Total 83 100 256 100 247 | 100 = 846 100 330 100 1102 100

H-Stroke: hemorrhagic stroke; I-Stroke: ischemic stroke; UnST: unspecified stroke; SIM: Mortality Information System;
* Level of certainty of diagnosis of underlying cause as “definitive” or “probable”; ** According to the grouping of cause
of death of the 2015 Global Burden of Disease study; *** The 167.8 code was incorporated into this grouping; & Other
specific causes, except specific stroke; * Other garbage causes, except UnST.

DISCUSSION

Through the investigations of deaths from UnST in 60 cities, it was found that 67% were
reclassified to specific underlying causes in the SIM and there was a higher proportion of
reclassification for ischemic stroke (49% in males and 56% in females), being much lower for
hemorrhagic stroke (14% and 12% for men and women, respectively). In global estimates
for 2016, the risk of occurrence of first ischemic stroke among people aged from 25 years
is about 2.2 times higher than the risk of first hemorrhagic stroke®. In Brazil, an increase
has also been observed in the incidence of ischemic stroke in young adults*. Ours is the
first study of reclassification of deaths from UnST, therefore no results of Brazilian studies
were found for comparison. Worldwide indirect estimates based on the GBD 2013 study,
however, confirm higher proportions of redistribution of UnST to ischemic stroke (64.7%)
and lower for hemorrhagic stroke (30.8%), with variable fractions according to age groups
and regions of the world"™.

High proportions of UnST as underlying causes of death reduce the quality of
information about the causes of death and hinder the planning and adequate defini-
tion of health actions and assistance. Therefore, some studies have demanded efforts
to correct ill-defined causes and GC, using indirect methods'. Correcting these causes
of death with field-research, using data from medical records of hospitals and other
health facilities, represents a possible alternative, as found in this study and in others
conducted in the country*~?*.

Deaths that had the underlying cause changed in the SIM (n = 2,116) were equivalent to 72.7%
of the number of investigated deaths in the SIM. This value was higher than that found in a study
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on investigation of ill-defined causes in Brazil in 2010, when 65.5% of deaths were reclassified™.
With regard to the 27.3% (n = 794) that did not have the underlying cause changed in this study,
this was probably due to the difficulties in obtaining the necessary information for reclassifica-
tion, difficulties in accessing the healthcare network, and the low quality of provided care and
medical records in some establishments®*. It is noted that some states had a low percentage
of investigation, however they had a higher percentage of reclassification of underlying causes.
This result is possibly related to the selection in this study of cities with a large population,
in which the number of deaths is high, which hinders the investigation of all cases. In this
situation, it is essential to structure surveillance teams to recover data that qualifies cause-
of-death information.

An unexpected result in this study was the reclassification of deaths from UnST to
causes of death that are different from specific types of stroke, such as diabetes, atrial
flutter, chronic kidney disease, Alzheimer’s, ischemic heart disease and falls. These results
indicate difficulties found in the quality of DC completion, in coding and selection of
underlying causes of death, in investigation of death, in recertification of underlying
cause of death, as well as in supply of technologies capable of providing physicians with
the possibility of better diagnosis.

Regarding the two databases evaluated, it was observed that the deaths inserted in
Collect are similar to the total number of investigated deaths inserted in the SIM relative
to sex and age groups. On the other hand, a higher percentage of other specific causes
that are different from stroke in the Collect system relative to the SIM can be noted.
This result may be explained by the fact that, in the first, the investigation was performed
only in hospitals, allowing the reclassification of cause of death in a more consistent
way as a consequence of greater access to information and diagnostic exams. It is to be
expected that in hospital services more information will be found clarifying causes of
death by searching through medical records”?*.

In summary, the results presented here reinforce the importance of strategies to qualify
the causes of death, which include both the training of physicians to adequately fill in the DC
and in the investigation of these deaths. According to Ishitani et al.”, it is necessary to invest
in raising the awareness of health professionals about the importance of the DC as an instru-
ment for producing health statistics to contribute to the development of actions and programs
for prevention and treatment of diseases and problems that should receive intervention®.

Thus, aiming at prevention, it becomes extremely important to recommend that, in addi-
tion to the diagnosis of UnST, physicians try to reach a distinction between the diagnosis of
hemorrhagic or ischemic stroke. Considering the prevention of new cases, it is important
that information about the type of stroke is presented in the DC, since ischemic stroke has
a cause most often related to atherosclerosis, while hemorrhagic stroke has a close relation
with systemic arterial hypertension and rupture of cerebral aneurysms. Several options of

prevention and primary care policies are now available to act on the main risks™.
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RECLASSIFICATION OF UNSPECIFIED STROKE

CONCLUSION

It was observed that deaths from UnST after investigation were reclassified with higher
percentage to ischemic stroke, followed by hemorrhagic stroke. In addition, ischemic stroke
was reclassified more frequently in more advanced age groups (70 years and over), while
hemorrhagic stroke was reclassified more frequently in the age group of 30 to 69 years.

Moreover, a considerable amount of UnST was reclassified to other specific causes that
are different from the stroke group, which shows difficulties related to the quality found
both in the completion of DC and in the process of coding and selecting the underlying
cause of death, or in the investigation of deaths, as well as in the availability of technologies
for better medical diagnosis. Therefore, health service management needs to implement
training of physicians to raise awareness on the importance of adequate DC completion.
Reducing causes of death from GCs may contribute to improving estimates of mortality
from ischemic and hemorrhagic stroke, in order to plan and implement health actions and
assistance aimed at preventing atherosclerosis and controlling arterial hypertension, capa-
ble of reducing the incidence of these impairing events that are so costly for public health.
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