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Temporal and spatial dynamics of mortality from cerebrovascular
diseases in older adults in Brazil, 2008—2022
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Abstract

Odbyective: To analyze the epidemiological profile and the temporal and spatial dynamics

of mortality from cerebrovascular diseases in older adults in Brazil. Mezhod: Ecological

study with temporal trend and spatial analysis. Data were obtained from the Mortality

Information System of the Department of Informatics of the Brazilian Unified Health

System (SIM/DATASUS), covering the petiod from 2008 to 2022. Cerebrovascular

disease was used as the underlying cause of death. For the temporal trend analysis,

Brazilian regions were adopted as the units of analysis. For the spatial analysis, Brazilian

municipalities were considered as the geographic units. Resu/ts: A total of 1,233,337

deaths from cerebrovascular diseases in older adults were recorded between 2008 and Keywords:

2022, corresponding to a mortality rate of 328.386 per 100,000 inhabitants. There was

. S . o Cerebrovascular

a predominance among individuals aged 80 years or older (45.12%), those identified as Diseases. Stroke

White (52.45%), and individuals with low educational attainment, concentrated among o -
Mortality. Spatial

those with no formal education (24.39%) or between one and three years of schooling Analvsis. Aved
nalysis. Aged.

(25.84%). A decreasing temporal trend in mortality was identified across all regions of
the country, although the values remain high. Spatial analysis revealed a heterogeneous
distribution of mortality, with a predominance of high-mortality clusters in the Northeast
and South regions, as well as more localized clusters in the North region. Conclusion: There
is a decreasing temporal trend in mortality from cerebrovascular diseases among older
adults in Brazil, despite the persistence of high rates. The presence of spatial clusters of
high mortality, particularly in the Northeast and South regions, reflects the structural,
regional, and socioeconomic inequalities that characterize the country, reinforcing the
need for public policies that are sensitive to territorial specificities and health inequities.
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Mortality from cerebrovascular diseases in older adults

INTRODUCTION

Population aging is a global and irreversible
phenomenon. According to the United Nations
(UN), the world population is aging rapidly, and it is
estimated that by 2050 the number of individuals aged
65 years or older will reach 1.6 billion, representing
more than 16% of the global population'.

According to data from the Brazilian census,
whereas in 2010 the proportion of individuals aged
60 years or older corresponded to 10.8% of the
population, in 2022 this proportion increased to
15.8%?. In addition to changes in Brazil's demographic
profile, there is also the epidemiological transition,
characterized by shifts in morbidity and mortality
patterns, with infectious diseases being gradually
replaced by noncommunicable diseases (NCDs)’.

Considering the general population, without
age stratification, approximately 75% of deaths
are attributed to NCDs*. Within this group,
cerebrovascular diseases stand out as the second
leading cause of death worldwide. Among Latin
American countries, Brazil has one of the highest
mortality rates, despite a decline in recent years®.

Chronic diseases may lead to continuous medication
use, increased dependence on family members,
caregivers, and healthcare services, and higher costs
for both families and the State®. The magnitude of
the burden imposed by chronic diseases is evidenced
by indicators such as disability-free life expectancy,
which can be used to estimate the expected gains from
reducing or eliminating these conditions®.

Although global rates of incidence, prevalence,
and disability due to cerebrovascular diseases have
shown a decreasing trend in recent years, analysis
of absolute numbers indicates an increase in cases,
disabilities, and deaths’.

Cerebrovascular diseases comprise a group of
conditions related to cerebral circulation, classified
in Chapter IX of the International Classification
of Diseases, 10th Revision (ICD-10: 160—-169),
encompassing different clinical entities, including
cerebrovascular accident (CVA)®, the main acute
event associated with high mortality and disability.
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Given this context and the complexity imposed
by Brazil's continental dimensions, ecological
studies using different methodologies have been
employed as valuable analytical tools, as they allow
the investigation of populations of interest while
also providing evidence to support the development
of public policies with the potential to improve
population health™".

Despite the relevance of cetebrovascular diseases
in the context of public health and population
aging, studies that jointly analyze temporal trends
and spatial distribution of mortality over extended
periods at municipal and regional levels remain
scarce. In this context, the present study seeks to
expand the understanding of mortality patterns from
these diseases in Brazil, focusing on older adults, as
this age group is the most affected and at higher risk
of mortality and adverse outcomes.

The findings have relevant potential for the field
of Geriatrics and Gerontology, providing evidence
to support researchers, policymakers, and healthcare
professionals in planning strategic actions aimed
at population aging. Therefore, this study aimed
to analyze the epidemiological profile and the
temporal and spatial dynamics of mortality from
cerebrovascular diseases in older adults in Brazil.

METHODS

This ecological study with temporal trend and
spatial analysis was conducted using secondary data
obtained from the Mortality Information System
of the Brazilian Unified Health System (SIM/
SUS), available in the electronic database of the
Department of Informatics of the SUS (DATASUS).
Mortality from cerebrovascular diseases, defined as
the underlying cause of death, was analyzed among
older adults residing in Brazil, using Brazilian regions
as the units of analysis for temporal trend assessment
and municipalities as the units for spatial analysis
over the last 15 years.

The identification of cerebrovascular diseases
recorded as the underlying cause of death was
performed using diagnostic categories according
to Chapter IX of the International Classification of
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Diseases, 10th Revision (ICD-10: Diseases of the
circulatory system), categories 160 to 169.

Epidemiological variables (sex, age group, marital
status, race/ethnicity, and educational attainment)
were included exclusively to characterize the profile
of deaths from cerebrovascular diseases in the older
population and were used only for descriptive
analysis, without temporal stratification or inferential
analysis. All deaths among individuals aged 60 years
or older residing in Brazil were considered according

to the year of registration.

Descriptive analysis was performed using
absolute frequencies and percentages for both
sociodemographic variables and the main categories
of cerebrovascular diseases. The mean mortality rate
was calculated by dividing the number of deaths
among older adults due to cerebrovascular diseases
by the population of older adults residing in the same
year and location, multiplied by 100,000 population.

To describe mortality trends in Brazil, data from
the five Brazilian regions were analyzed for the
period from 2008 to 2022, considering population
data for each respective year. Population data were
based on the 2010 and 2022 demographic censuses
and intercensal estimates provided by the Brazilian
Institute of Geography and Statistics (IBGE) for

each year analyzed.

Temporal trend analysis was performed using the
Joinpoint Regression Model. This model enabled the
calculation of the Annual Percent Change (APC)
and the Average Annual Percent Change (AAPC).
Trends were classified as stationary, increasing, or
decreasing according to the slope of the regression
line. Trends were expressed as APC and AAPC and
were considered stationary when the regression
coefficient did not differ significantly from zero
(p>0.05).

For spatial analysis, the units of analysis comprised
the 5,568 Brazilian municipalities and the Federal
District, as recorded in the 2022 demographic census,
along with mortality data for older adults across the
study period obtained from DATASUS information
systems. Population data for all municipalities
between 2008 and 2022 were considered.

Rev. Bras. Geriatr. Gerontol. 2026;29:¢250167

The mortality rate from cerebrovascular diseases
in older adults was calculated for the study period.
The numerator corresponded to the mean number
of deaths due to cerebrovascular diseases among
individuals aged 60 years or older during the period,
and the denominator corresponded to the resident
older population in Brazilian municipalities in 2015,
multiplied by 100,000 inhabitants. The choice of
2015 was based on it being the midpoint of the study
period and therefore representative of the average
population. Spatial distribution was assessed using
exploratory data analysis, generating a choropleth
map of mortality rates from cerebrovascular diseases
among older adults in Brazilian municipalities. The
map was presented in quartiles, with darker shades

indicating higher mortality rates.

Spatial autocorrelation was assessed using the
Global Moran’s I for mortality rates among older adults.
Positive values (between 0 and +1) indicated direct
spatial autocorrelation, while negative values (between
0 and —1) indicated inverse spatial autocorrelation.
The Local Indicators of Spatial Association (LISA)
were used to generate maps identifying areas with
statistically significant local spatial autocorrelation,

allowing the detection of clusters and spatial outliers.

The Moran scatterplot was used to evaluate
spatial autocorrelation of mortality rates from
cerebrovascular diseases, comparing the observed
value in each municipality with the mean value of
neighboring municipalities. The plot is divided
into four quadrants representing different spatial
association patterns. The High—High quadrant (QQ1)
indicates municipalities with high rates surrounded
by municipalities with similarly high rates, while the
Low—Low quadrant (Q2) represents areas with low
rates among neighbors with similar values, indicating
positive spatial association. The High—Low (QQ3) and
Low—High (Q4) quadrants indicate negative spatial
association, identifying municipalities with values
that differ from their surroundings, characterized
as spatial outliers. Associations with p<0.05 were

considered statistically significant.

Brazil’s digital cartographic base was obtained in
shapefile format using the SIRGAS 2000 Geodetic
Reference System (Geocentric Reference System for
the Americas), updated in 2022.
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Approval from a Research Ethics Committee was
not required, as secondary data from the Brazilian
Ministry of Health website were used. These data
are publicly available and do not allow individual
identification, in accordance with National Health
Council Resolution No. 510/2016.

DATA AVAILABILITY

The complete dataset supporting the findings
of this study is publicly available on Figshare

and can be accessed at https://doi.org/10.6084/
m9.figshare.31175437.

RESULTS

During the study period, a total of 1,233,337
deaths from cerebrovascular diseases were recorded
among individuals aged 60 years or older in Brazil,
corresponding to a mortality rate of 328.386
per 100,000 inhabitants. Table 1 presents the
epidemiological profile of individuals who died
during the period from 2008 to 2022.

Table 1. Epidemiological characteristics of mortality from cerebrovascular diseases among older adults in Brazil,

2008-2022.
Variables (N = %)
Sex
Female (621,291 - 50.37)
Male (611,942 — 49.62)
Unknown (104 - 0.01)
Age group
60-69 (272,233 - 22.07)
70-79 (404,626 — 32.81)
80 or older (556,478 — 45.12)
Marital status
Married (439,691 — 35.65)
Widowed (429,015 — 34.78)
Single (189,753 — 15.39)
Separated (62,739 — 5.09)
Other (20,110 — 1.63)
Unknown (92,029 — 7.406)
Race/ethnicity
White (646,897 — 52.45)
Mixed-race (416,037 33.75)
Black (104,999 — 08.51)
Asian (8,154 — 0.60)
Indigenous (2,288 - 0.18)
Unknown (54,962 — 4.45)

Education (years of schooling)
None

1to3

4t07

8to 11

12 or more

Unknown

(300,893 — 24)
(318,713 — 25.84)
211,721 - 17.17)
(100,011 — 8.11)
(38,804 — 3.15)
(263,195 — 21.34)

TOTAL (n - %)

(1,233,337 — 100.00)

Source: Ministry of Health. Mortality Information System of the Brazilian Unified Health System (SIM/SUS).
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Among deaths from cerebrovascular diseases,
classified according to ICD-10 codes, deaths were
recorded for conditions related to eight categories,
and no deaths were reported for categories 165
(Occlusion and stenosis of precerebral arteries,
not resulting in cerebral infarction) and 168
(Cetebrovascular disorders in diseases classified
elsewhere) (Table 2).

Table 3 presents the temporal trend of deaths
from cerebrovascular diseases across the regions of
Brazil. Decreasing trends were observed in all five
regions, as well as for Brazil overall. The Northeast
and Central-West regions showed declining trends
throughout the entire study period. The Southeast
and South regions demonstrated a reduction only
during the period from 2008 to 2020, although with
greater magnitudes of decline, a pattern similar to
that observed for Brazil as a whole. In contrast,
the North region exhibited a distinct pattern,
with decreasing trends between 2008-2010 and
2015-2022, but a slight increasing trend between
2010 and 2015. When evaluating the average trend
(AAPC), a decreasing trend was observed in all
Brazilian regions, with the Southeast and South

regions showing the greatest reductions.

Figure 1 presents the spatial analysis of
mortality from cerebrovascular diseases in Brazilian
municipalities for the period from 2008 to 2022. Figure
1A shows, through a choropleth map, that darker
shading corresponds to higher mortality rates from
cerebrovascular diseases. High rates were observed in
municipalities across all Brazilian states, particularly
in municipalities along the northeastern coast and
throughout the states of Maranhao and Piaui, as well
as in municipalities in the South region, especially in
the states of Rio Grande do Sul and Parana.

In the spatial autocorrelation analysis (Figure 1B),
areas exhibiting spatial dependence were identified,
as evidenced by the presence of clusters classified
in quadrant Q1 (High-High), which represent
clusters of municipalities with high mortality
rates from cerebrovascular diseases surrounded by
neighboring municipalities that also present high
rates. These clusters were identified in municipalities
in Northeastern states such as Paraiba, Pernambuco,
Alagoas, and Setgipe, in virtually all municipalities in
the state of Piaui, and in the northern and southern
areas of Maranhio. In the North region, clusters were
identified in the states of Amazonas and Para, and
in the South region, in the states of Santa Catarina
and Rio Grande do Sul.

Table 2. Deaths from cerebrovascular diseases by ICD-10 category among older adults, Brazil, 2008-2022.

Code —ICD-10  Category — ICD-10 Total deaths %
160 Subarachnoid hemorrhage 35,031 2.84
Io1 Intracerebral hemorrhage 147,364 11.95
162 Other nontraumatic intracranial hemorrhage 14,907 1.21
163 Cerebral infarction 87,403 7.09
164 CVA, not specified as hemorrhagic or ischemic 519,251 42.10
166 Occlusion and stenosis of cerebral arteries, not resulting in 1 0.00
cerebral infarction
167 Other cerebrovascular diseases 188,752 15.30
169 Sequelae of cerebrovascular diseases 240,628 19.51
Total 1,233,337 100

Soutrce: Ministry of Health. Mortality Information System of the Brazilian Unified Health System (SIM/SUS).
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Table 3. Temporal trend of deaths from cerebrovascular diseases among older adults by region of Brazil, 2008-2022.

Region (APC)* Trend (AAPCy** Trend
North 2008-2010:-4.4259*x** Decreasing
2010-2015:0.769 1%+ Increasing -LT175e Decreasing
2015-2022:-2.6821%** Decreasing
Northeast 2008-2022:-2.3078*** Decreasing -2.3078*F* Decreasing
Southeast 2008-2020:-3.8051%** Decreasing -3 173k Decreasing
2020-2022:1.1143 Stationary
South 2008-2020:-4.2920%** Decreasing -3.2259%** Decreasing
2020-2022:3.4247 Stationary
Central-West 2008-2022:-2.7305%** Decreasing -2.7305% Decreasing
Brazil 2008-2016:-2.9248* Decreasing
2016-2020:-4.0345* Decreasing -2.7241* Decreasing
2020-2022:0.7800 Stationary

*APC: Annual Percent Change; **AAPC: Average Annual Percent Change; ***Statistically significant value: p<0.05.

Figure 1. A: Spatial distribution of crude mortality rates from cerebrovascular diseases among older adults, by
municipality, Brazil, 2008-2022. B: Spatial autocorrelation of mortality from cerebrovascular diseases among
older adults, by municipality, Brazil, 2008-2022.
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DISCUSSION

During the study period, Brazilian municipalities
exhibited spatial and temporal variations in mortality
from cerebrovascular diseases among individuals
aged 60 years or older. This finding highlights
the epidemiological complexity of a country
with continental dimensions and substantial

socioeconomic and demographic diversity.

Despite the declining trend in mortality rates
nationwide, high absolute numbers of deaths were
still observed. Spatial analysis revealed clusters of
high mortality in the Northeast and South regions,
indicating areas of greater vulnerability. Spatial
factors, as well as socioeconomic conditions and
access to healthcare services, may influence the
distribution of mortality from cerebrovascular
diseases and may reflect regional inequalities and

the need for targeted strategies.

Among cerebrovascular diseases, CVA constitutes
the main clinical manifestation within this group
of conditions and accounts for a high burden of
mortality. In Brazil, CVA has been among the leading
causes of death for more than three decades and,
despite a reduction in mortality rates over this period,
it still results in more than 100,000 deaths annually
across all age groups''. This declining trend follows
the global pattern and has been mainly attributed
to advances in primary prevention, early diagnosis,
and acute treatment. High rates are also observed
in low- and middle-income countries, where stroke
care is often inconsistent, fragmented, and associated
with poor clinical outcomes™!".

The high proportion of deaths classified
under category 164 (cerebrovascular accident, not
specified as hemorrhagic or ischemic), as well as the
substantial contribution of category 169 (Sequelae
of cerebrovascular diseases), warrants attention. The
frequent use of code 164 may reflect limitations
in the diagnostic process, particularly in settings
where timely access to imaging or specialized
services capable of distinguishing CVA subtypes
is lacking. Similarly, the prominence of sequelae of
cerebrovascular diseases (169) may indicate both the
cumulative burden of these conditions over time and

weaknesses in continuity of care and longitudinal
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follow-up of affected individuals. In this context,
further studies are recommended to investigate the
relationship between these findings and regional
inequalities in the organization of emergency care
networks, diagnostic capacity, and the quality of
underlying cause-of-death reporting.

The reduction in mortality rates from
cerebrovascular diseases in Brazil over time may be
associated with advances in the national healthcare
system. These include the implementation of Primary
Health Care (PHC) in 1994, the development of CVA
care units starting in 2012, and the establishment of
the Strategic Action Plan to Tackle Noncommunicable
Diseases in Brazil in 2011%.

According to Souza et al., strategic objectives
defined in this Strategic Action Plan include reducing
premature mortality, decreasing the prevalence of
smoking and harmful alcohol consumption, increasing
physical activity, promoting fruit consumption, and
stabilizing the growth of obesity. All these initiatives
represent important tools for prevention and early
intervention and are therefore highly relevant for
reducing deaths from cerebrovascular diseases in the
country®. In this context, timely and effective care
at every point along the care pathway is essential,
which depends not only on the structure of the
healthcare network but also on the preparedness of
healthcare professionals and the population’s level
of health literacy, factors that must be coordinated
to ensure appropriate patient referral?.

Local studies have shown that insufficient
investment in public health may hinder reductions in
mortality indicators, reinforcing that local conditions
and healthcare financing are key determinants of
more favorable outcomes’. Health education plays a
central role in prevention strategies, particularly in
the early recognition of the signs and symptoms of
cerebrovascular diseases such as CVA, facilitating
timely care-seeking and thereby reducing mortality
risk. The implementation of care pathways should be
accompanied by continuing education programs to
ensure that healthcare teams are adequately trained
to provide effective and high-quality care™"’.

A previous study® that analyzed trends in
cerebrovascular mortality in Brazil and its association
with Human Development and Social Vulnerability
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found that the Southeast and South regions had
higher absolute rates but showed significant declines,
whereas the North and Northeast regions, despite
initially presenting lower rates, exhibited increases
during certain periods. According to the authors,
this heterogeneous pattern reflects social, economic,
demographic, and epidemiological differences
between regions, including educational attainment,
income, access to healthcare services, and coverage
of specialized units*.

This scenario reflects the profound socioeconomic
inequality in the country, which is expressed in
marked differences in life expectancy across Brazilian
regions and directly influences mortality patterns.
These inequalities are also reflected in regional
differences in life expectancy, which are higher in
southern states and lower in the Northeast region®.
The greater clustering of deaths observed in southern
states may be associated with higher life expectancy
in these areas. Considering that the risk of death from
cerebrovascular diseases increases substantially with
advancing age, particularly from 80 years onward, the
larger proportion of individuals in older age groups
contributes to the increased mortality observed.

The concentration of mortality in more advanced
age groups reinforces the role of population aging
and the accumulation of risk factors over the life
course in the dynamics of cerebrovascular diseases. It
is important to consider that the observed reduction
in mortality rates may be partially associated with the
so-called 'denominator effect" as the older population
increases, the absolute number of deaths tends to be
diluted within a larger population base, potentially
reducing rates without necessarily reflecting a
decrease in individual risk of death. Additionally,
older age groups often include individuals who
accumulate multiple risk factors for cerebrovascular
diseases, such as hypertension, dyslipidemia, diabetes,
and smoking*'*.

This study identified a predominance of deaths
from cerebrovascular diseases among White older
adults. However, age- and race/ethnicity-adjusted
analyses have shown that the risk of cerebrovascular
mortality is higher among Black individuals, followed
by Mixed-race individuals, and lower among
White individuals'®. This apparent paradox may
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be explained by differences in life expectancy across
racial groups: while White women live, on average,
up to 80 years, Black women live approximately
76 years; among men, life expectancy is 74.5 years
for White individuals and 68.6 years for Black

individuals'

. Thus, the higher absolute number of
deaths among White individuals may reflect not a
higher risk, but a greater likelihood of surviving
to older ages, when cerebrovascular diseases are
more frequent and lethal. Conversely, lower survival
among Black and Mixed-race populations may
reduce their likelihood of reaching these more
vulnerable age groups, reflecting historical and

structural health inequalities.

The data also showed that most deaths occurred
among individuals with lower levels of educational
attainment. Unfavorable socioeconomic conditions
may limit access to health information, hinder the
acquisition of healthy foods, reduce the availability
of adequate spaces for physical activity, and restrict
access to healthcare technologies'. These factors
are compounded by the impact of low educational
attainment, which limits access to education
and reduces awareness of health issues, thereby
influencing the adoption of healthy behaviors and the
capacity for social mobilization aimed at improving
quality of life'".

The North and Northeast regions showed
the smallest reductions in mortality rates from
cerebrovascular diseases during the study period.
Consistent with the literature, a previous study®
found that these regions exhibited less pronounced
declines and, in some municipalities, increases in
mortality rates, possibly influenced by socioeconomic
factors, access to healthcare services, underreporting,
and delayed demographic transition.

In different countries, individuals with lower
income tend to use healthcare services less
frequently, mainly due to access barriers, resulting
in poorer health conditions. This situation is also
evident within countries. In Brazil, small differences
in monthly household per capita income are
sufficient to identify older adults with poorer health
conditions, lower physical mobility, and reduced
use of healthcare services. Therefore, it is essential
to consider the socioeconomic context of different
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locations in order to develop and implement policies
tailored to each social context.

Further supporting the impact of socioeconomic
factors on mortality rates from cerebrovascular
diseases, the Global Burden of Disease study (2015)
showed that the greatest reductions in mortality
rates occurred in Brazilian states within the highest
development tertile*. This finding helps explain
the prominence of the Northeast region in terms
of high mortality rates observed in municipal-level
crude mortality maps and spatial autocorrelation
analyses. In this context, the combination of high
numbers of deaths and a slow demographic transition
contributes to higher mortality rates compared with
other regions of the country.

Although the data used were obtained from
official records, the possibility of underreporting
and inconsistencies in the completion of death
certificates, as well as regional variations in the quality
of information recorded in the Mortality Information
System, cannot be ruled out. The high use of
nonspecific diagnostic categories, such as 164 and
169, may also reflect limitations in access to diagnosis
and heterogeneity in the structure of healthcare
services; therefore, the results should be interpreted
with caution. The use of a fixed denominator (2015
population) for the mortality rate in the spatial
analysis represents an approximation for the period
and may distort absolute levels in municipalities with
substantial population variation. Furthermore, given
the ecological study design, the findings do not allow
for individual-level inferences or the establishment
of causal relationships. Nevertheless, the analysis of
deaths across the entire Brazilian territory represents
an important methodological strength, as it allows
for the representation of the reality of a country
with continental dimensions over a 15-year period.
Taken together, these limitations do not invalidate
the findings, but reinforce the need to interpret them
in light of regional inequalities and the structural
conditions of the Brazilian healthcare system.
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CONCLUSION

The findings of this study indicate a decreasing
temporal trend in mortality from cerebrovascular
diseases among older adults in Brazil over the past
15 years, although rates remain high. Spatial analysis
revealed the presence of regional clusters of high
mortality, particularly in states in the Northeast
and South regions, demonstrating a heterogeneous
distribution across the national territory.

These findings reinforce the importance of public
policies focused on prevention, early diagnosis, and
comprehensive care for cerebrovascular diseases,
taking into account regional and socioeconomic
inequalities in the context of population aging in
Brazil. Considering the inherent limitations of the
ecological design, further studies using individual-
level analytical approaches are needed to deepen the
understanding of the determinants of cetebrovascular
disease mortality among older adults and their impact
on population aging.

AUTHORSHIP

* Gabrielle Castro de Oliveira: conceptualization;
data curation; methodology; writing, original
draft; writing, review and editing,

* Marcus Valerius da Silva Peixoto: data analysis
and interpretation; critical review; writing, review
and editing; methodology.

* Julia Guimaries Reis da Costa: writing, original
draft; writing, review and editing; approval of
the version to be published.

* Andrezza Marques Duque: responsible for all
aspects of the study; project administration;
conceptualization; data curation; writing, review
and editing; methodology; funding acquisition.

Edited by: Cristian Arnecke Schroder




Mortality from cerebrovascular diseases in older adults

REFERENCES

1. Organizacido das Nacoes Unidas. Mundo tera 2
bilhoes de idosos em 2050; OMS diz que “envelhecer
bem deve ser prioridade global”. 2014. Available
from: https://brasil.un.org/pt-br/55124-mundo-
ter%C3%A1-2-bilh%C3%B5es-de-idosos-em-2050-
oms-diz-que-envelhecer-bem-deve-ser-prioridade-
global. Accessed on: Jan. 10, 2024.

2. Instituto Brasileiro de Geografia e Estatistica. Censo
Demografico 2022. Rio de Janeiro: IBGE; 2022.
Available from: https://www.ibge.gov.bt/estatisticas/
sociais/saude/22827-censo-demografico-2022.html

3. Omran AR. The epidemiologic transition: a
theory of the epidemiology of population change.
Milbank Quarterly. 2005;83(4):731-757. https://doi.
otg/10.1111/j.1468-0009.2005.00398.x

4. Souza CDF, Magalhies MAFM, Paiva JPS,
et al. Tendéncia da mortalidade por doencas
cerebrovasculares no Brasil (1996-2015) e associa¢do
com desenvolvimento humano e vulnerabilidade
social. Arq Bras Cardiol. 2021;116(2):240-249. https://
doi.org/10.36660/abc.20190532

5. TFigueiredo AEB, Assis CL, Alves GS, et al. Doengas
cronicas ndo transmissiveis e suas implicagoes na
vida de idosos dependentes. Ciéncia & Satde Coletiva
2021;26(1):77-88. https://doi.otg/10.1590/1413-
81232020261.33882020

6. Campolina AG, Adami F, Santos JLF, Lebrio ML. A
transicdo de saude e as mudangas na expectativa de
vida saudavel da popula¢io idosa: possiveis impactos
da prevencio de doengas cronicas. Cadernos de
Saude Publica. 2013;29(6):1217-1229. https://doi.
otg/10.1590/50102-311X2013000600018

7. Hanlon P, Burton JK, Quinn T], Mair FS, et
al. Prevalence, measurement, and implications
of frailty in stroke survivors: An analysis of
three global aging cohorts. International Journal
of Stroke.2023;18(6):720-727. https://doi.
org/10.1177/17474930231151847

8. GBD 2021 Stroke Risk Factor Collaborators. Global,
regional, and national burden of stroke and its risk
factors, 1990—2021: a systematic analysis for the
Global Burden of Disease Study 2021, 1990-2021:
uma andlise sistematica do Estudo Global da
Carga de Doengas 2021. The Lancet Neurology.
2024;23(10):973-1003. https://doi.org/10.1016/S1474-
4422(24)00369-7

Rev. Bras. Geriatr. Gerontol. 2026;29:¢250167

10.

11.

12.

13.

14.

15.

16.

Lima-Costa MF, Barreto SM, Giatti L. Desigualdade
social e saude entre idosos brasileiros: um estudo
baseado na Pesquisa Nacional por Amostra

de Domicilios. Cadernos de Sadde Publica.
2003;19(3):745-757. https://doi.otg/10.1590/S0102-
311X2003000300007

Barcellos CC, Sabroza PC, Peiter P, Rojas LI
Organizagio espacial, saude e qualidade de vida:
analise espacial e uso de indicadores na avaliagio
de situagdes de satude. Informe Epidemiolégico do
SUS.2002;11(3):129-138. https://doi.org/10.5123/
S0104-16732002000300003

Santos E, Wollmann GM, Nagel V, et al. Incidence,
lethality, and post-stroke functional status in different
Brazilian macro-regions: The SAMBA study (analysis
of stroke in multiple Brazilian areas). Frontiers in
Neurology.2022;13:966785. https://doi.org/10.3389/
fneur.2022.966785 .

Brandio PC, Lanzoni GM, Pinto IC. Rede de
atencdo as urgéncias e emergeéncias: atendimento
a0 acidente vascular cerebral. Acta Paulista de
Enfermagem.2023;36:cAPE00061. https://doi.
otg/10.37689/acta-ape/2023A000061

Magagnin AB, Heidemann ITSB, Durand MK,
Almeida AF dos S, Simas LTL, Silva RV, et al.
Modelo l6gico na transicdo do cuidado de pessoas
com acidente vascular cerebral sob a perspectiva
da integralidade do cuidado. Texto & Contexto
Enfermagem. 2025;34:¢20240254. https://doi.
otg/10.1590/1980-265X-TCE-2024-0254

Furukawa TS, Mathias TAF, Marcon SS. Mortalidade
por doengas cerebrovasculares por residéncia e

local de ocorréncia do obito: Parana, Brasil, 2007.
Cad Saude Publica. 2011;27(2):327-34. https://doi.
otg/10.1590/50102-311X2011000200014

Aratjo AVEC, Figueira JNR, Abreu AM, et al. Padrio
espacial e temporal de mortalidade por acidente
vascular cerebral no estado do Ceara, Brasil, 2009—
2019. Rev Pan-Amaz Saude. 2024;15:6202401480.
https://doi.org/10.5123/52176-6223202401480

Turra CM, Andrade LC. Expectativa de vida por raca
ou cor no Brasil. Rio de Janeiro: Instituto Mobilidade e
Desenvolvimento Social; 2024. Available from: https://
imdsbrasil.org/publicacao/expectativa-de-vida-pot-
raca-ou-cor-no-brasil Accessed on: Oct. 2, 2025.



https://brasil.un.org/pt-br/55124-mundo-ter%C3%A1-2-bilh%C3%B5es-de-idosos-em-2050-oms-diz-que-envelhecer-bem-deve-ser-prioridade-global
https://brasil.un.org/pt-br/55124-mundo-ter%C3%A1-2-bilh%C3%B5es-de-idosos-em-2050-oms-diz-que-envelhecer-bem-deve-ser-prioridade-global
https://brasil.un.org/pt-br/55124-mundo-ter%C3%A1-2-bilh%C3%B5es-de-idosos-em-2050-oms-diz-que-envelhecer-bem-deve-ser-prioridade-global
https://brasil.un.org/pt-br/55124-mundo-ter%C3%A1-2-bilh%C3%B5es-de-idosos-em-2050-oms-diz-que-envelhecer-bem-deve-ser-prioridade-global
https://doi.org/10.1111/j.1468-0009.2005.00398.x
https://doi.org/10.1111/j.1468-0009.2005.00398.x
https://doi.org/10.36660/abc.20190532
https://doi.org/10.36660/abc.20190532
https://doi.org/10.1016/S1474-4422(24)00369-7
https://doi.org/10.1016/S1474-4422(24)00369-7
https://doi.org/10.1590/S0102-311X2003000300007
https://doi.org/10.1590/S0102-311X2003000300007
https://doi.org/10.5123/S0104-16732002000300003
https://doi.org/10.5123/S0104-16732002000300003
https://doi.org/10.3389/fneur.2022.966785
https://doi.org/10.3389/fneur.2022.966785
https://doi.org/10.37689/acta-ape/2023AO00061
https://doi.org/10.37689/acta-ape/2023AO00061
https://doi.org/10.1590/1980-265X-TCE-2024-0254
https://doi.org/10.1590/1980-265X-TCE-2024-0254
https://doi.org/10.1590/S0102-311X2011000200014
https://doi.org/10.1590/S0102-311X2011000200014
https://doi.org/10.5123/s2176-6223202401480
https://imdsbrasil.org/publicacao/expectativa-de-vida-por-raca-ou-cor-no-brasil
https://imdsbrasil.org/publicacao/expectativa-de-vida-por-raca-ou-cor-no-brasil
https://imdsbrasil.org/publicacao/expectativa-de-vida-por-raca-ou-cor-no-brasil

Mortality from cerebrovascular diseases in older adults

17. Geib LTC. Determinantes sociais da saude do idoso.
Ciénc Saude Coletiva. 2012;17(1):123-33. https://doi.
otg/10.1590/51413-81232012000100015

18. Marmot M. Social determinants of health inequalities.

Lancet. 2005 365(9464):1099-1104. https://doi.
org/10.1016/S0140-6736(05)71146-6

Rev. Bras. Geriatr. Gerontol. 2026;29:¢250167

19.

20.

Mondal MN, Shitan M. Relative importance of
demographic, socioeconomic and health factors on
life expectancy in low- and lower-middle-income
countries. ] Epidemiol. 2014;24(2):117-24. https://doi.
otg/10.2188/jea.je20130059

Bichara JL, Oliveira FBA, Souza AC, et al. Indicadores
socioeconoémicos e mortalidade por doenga isquémica
do coracio e doenca cerebrovascular no Brasil de 2000
a 2019. Arq Bras Cardiol. 2023;120(8):¢20220832.
http://dx.doi.org/10.36660/abc.20220832



https://doi.org/10.1590/S1413-81232012000100015
https://doi.org/10.1590/S1413-81232012000100015
https://doi.org/10.1016/S0140-6736(05)71146-6
https://doi.org/10.1016/S0140-6736(05)71146-6
https://doi.org/10.2188/jea.je20130059
https://doi.org/10.2188/jea.je20130059

