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ABSTRACT

Objective: to analyze the profile and temporal trend corres-
ponding to hospitalizations in intensive care units due to
strokes. Methods: an ecological study with data from the Hos-
pital Information System managed by the Unified Health Sys-
tem, referring to intensive care hospitalizations. Age, gender
and stroke types were analyzed. The hospitalization rates were
calculated and assessed by means of generalized linear regres-
sion models and the Prais-Winsten procedure (statistical signi-
ficance: p<0.05). Results: an increase in hospitalization rates
was observed during the period, with predominance of the male
gender and the age group above 60 years old. An upward trend
was recorded for unspecified strokes (6.9%; p<0.001) and for
reduction in the number of transient events (-7.8%; p<0.001)
in men and women alike. Hemorrhagic strokes and sequelae
remained stable. Conclusion: the hospitalizations in intensive
care units due to strokes were more frequent among men and
aged individuals. An increase in the number of unspecified ca-
ses was observed, as well as a reduction in transient ischemic
events, with stability in the other subtypes, suggesting limi-
tations in diagnostic coding. Contributions to practice: epi-
demiological monitoring, assistance planning and preventive
strategies targeted at at-risk population groups, in addition to
helping understand similar scenarios in other Brazilian regions.
Descriptors: Stroke; Intensive Care Units; Epidemiology; Tem-
poral Distribution.

RESUMO

Objetivo: analisar o perfil e a tendéncia temporal das inter-
nagdes por acidente vascular cerebral em unidades de terapia
intensiva. Métodos: estudo ecolégico com dados do Sistema de
Informagdes Hospitalares do Sistema Unico de Satide referen-
tes as internagdes intensivas. Foram analisados idade, sexo e
tipo de acidente vascular cerebral. As taxas de internagdo fo-
ram calculadas e avaliadas por modelos de regressdo linear
generalizada e procedimento de Prais-Winsten, (significancia
estatistica p<0,05). Resultados: observou-se aumento das
taxas de internacdo no periodo, com predominancia do sexo
masculino e da faixa etdria acima de 60 anos. Houve tendén-
cia crescente para acidente vascular cerebral ndo especificado
(6,9%; p<0,001) e redugdo dos eventos transitérios (-7,8%;
p<0,001), igualmente em homens e mulheres. As taxas de aci-
dente vascular cerebral hemorragico e sequelas permanece-
ram estaveis. Conclusdo: as internagdes por acidente vascular
cerebral em unidades de terapia intensiva foram mais frequen-
tes em homens e idosos. Observou-se aumento dos casos ndo
especificados e redugdo dos eventos isquémicos transitorios,
com estabilidade dos demais subtipos, sugerindo limitagdes
na codificacdo diagnoéstica. Contribui¢des para a pratica:
os achados contribuem para monitoramento epidemioldgico,
planejamento assistencial e estratégias preventivas voltadas a
populagdes de risco, além de subsidiar a compreensdo de cena-
rios semelhantes em outras regides brasileiras.

Descritores: Acidente Vascular Cerebral; Unidades de Terapia
Intensiva; Epidemiologia; Distribui¢do Temporal.
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Introduction

Strokes are neurological emergencies charac-
terized by sudden interruption of cerebral blood flow
or by intracerebral bleeding, compromising the provi-
sion of oxygen and nutrients to nerve cells. This inter-
ruption can be ischemic (when a blood vessel is obs-
tructed by a clot or another material) or hemorrhagic
(when there is blood vessel rupture), leading to blood
leaks into brain tissue. In both cases, interrupted per-
fusion can result in neuronal death, which causes per-
manent sequelae, severe disabilities or even death,
especially when not timely treated®.

Strokes remain among the main causes of death
and functional disability in the world; in addition, they
are the second leading cause of death and rank third in
terms of global burden of the disease. A significant in-
crease in the absolute number of cases was observed
in the last few decades, with an approximate 70% rise
in incidence, 43% in deaths and more than 100% in
prevalence and disability-adjusted life years. This in-
crease is directly related to population aging, demo-
graphic growth and higher exposure to modifiable
risk factors. The global burden of this disease remains
high, with deeper impacts on low- and middle-income
countries. Such scenario reinforces its relevance as a
Public Health problem, especially in contexts marked
by inequalities in accessing health services®.

In the initial stroke phase, many patients re-
quire hospitalization, especially in Intensive Care
Units (ICUs) due to the need for continuous monito-
ring and advanced support. In more severe cases, the
respiratory function can be impaired, the level of cons-
ciousness can be depressed or there can be extensive
neurological deficits, requiringinterventionssuchasin-
vasive mechanical ventilation to protect the airways®.

In the intensive care context, prolonged hos-
pitalizations are frequently associated with negative
repercussions in functional outcomes and prognoses,
compromising recovery and resumption of everyday
and work activities. This scenario can be worsened by
late initiation of rehabilitation interventions (mainly
due to muscle atrophy), reduced functional capacity,
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healthcare-associated infections and deterioration of
the clinical condition®.

Analyzing ICU hospitalizations due to strokes
becomes relevant for involving a population group
characterized by high morbidity and mortality in whi-
chlessthan 20% of the patients present favorable neu-
rological outcomes after six months®. Factors such as
advanced age, male gender and type of vascular event
exert an influence on clinical severity, on the need for
intensive support and on these patients’ outcomes.

In the last few years, the scientific production
has significantly contributed to advancing knowledge
about the epidemiology of strokes, researching as-
pects related to the patients’ epidemiological profile,
the burden of the disease, the hospitalization trends
and the care outcomes. These findings have provided
important insights for planning public policies, orga-
nizing health services and improving prevention and
care strategies(’-19,

In Brazil, diverse evidence from neurocriti-
cal patients corroborates that strokes are among the
main causes of ICU hospitalizations, showing the evo-
lution of admissions and outcomes throughout a de-
cade, including the COVID-19 pandemic period?. In
addition to this study, recent surveys have focused on
the trends corresponding to hospitalizations due to
ischemic strokes, on the assistance-related costs, on
access to reperfusion therapies, on the effects exerted
by the COVID-19 pandemic and on the space-time dis-
tribution of hospitalizations and mortality, expanding
what is known about the epidemiological behavior of
this disease in the country®19,

However, the number of population-based stu-
dies specifically analyzing the profile and temporal
trend corresponding to hospitalizations in intensive
care units due to strokes is still scarce, particularly
those stratifying their analyses according to gender,
age groups and stroke types at the state level.

In this context, the current study seeks to brid-
ge this gap resorting to data from the Hospital Infor-
mation System managed by the Unified Health System
(Sistema de Informacées Hospitalares do Sistema Unico
de Satide, SIH/SUS) according to gender, age groups
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and stroke types. Unlike previously published studies,
this research analyzes a ten-year time series corres-
ponding to ICU hospitalizations due to strokes in a
given Brazilian state, allowing characterizing the epi-
demiological behavior of the different subtypes of the
disease in critically-ill patients. This approach expan-
ds what is known about the proportion of intensive
care beds devoted to stoke patients and allows iden-
tifying epidemiological and assistance patterns which
are oftentimes not evidenced in nationwide analyses
or in studies conducted at isolated institutions. The
results may support planning of the urgency and
emergency care network, management of ICU beds,
resource allocation and development of strategies tar-
geted at prevention, treatment and rehabilitation for
these patients.

Consequently, the objective of this study is to
analyze the profile and temporal trend corresponding
tohospitalizationsinintensive care unitsduetostrokes.

Methods

Study type and setting

This is a time-series ecological study develo-
ped in the state of Parana (Brazil) using secondary
data corresponding to ICU hospitalizations due to
strokes, duly funded by the SUS from January 2015 to
December 2024. The analysis unit was the state of Pa-
rand, and all the hospitalization authorization forms
recorded in SIH/SUS referring to people living in the
state were considered. Parana was selected due to its
demographic relevance and availability of systematic
and continuous records in SIH/SUS, allowing evalua-
ting the temporal trends corresponding to ICU hospi-
talizations due to strokes over the course of ten years.

The choice for a 10-year period is justified
by the possibility of analyzing consistent temporal
trends, allowing identifying variations in hospitaliza-
tion patterns and reducing random fluctuations inhe-
rent to short historical series, which contributed to
making more robust epidemiological inferences.

The method was structured and described

according to the recommendations set forth in the
Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) checklist.

Data source

The data were obtained from the Unified He-
alth System Informatics Department (DATASUS) by
resorting to the SIH/SUS database, which gathers di-
verse information about hospitalizations funded by
the public health system®?,

Population and eligibility criteria

In order to define the study population, all hos-
pitalizations in intensive care units and with a main
diagnosis of stroke were considered, duly identified
by means of the codes set forth in the International
Classification of Diseases - Tenth revision (ICD-10),
grouped into five categories: Ischemic stroke (163,
167.3 and 167.8), transient stroke (G45), hemorrhagic
stroke (160, 161 and 162), unspecified stroke (164 and
167.9) and stroke sequelae (169).

Although the classification of cerebrovascular
diseases includes codes 160 to 169, it was decided to
exclude diagnoses not representing acute events with
established brain lesions or having a different patho-
physiology, such as codes 165, 166 and some 167 sub-
categories, for not showing a direct connection to the
study clinical scope.

In addition, hospitalizations presenting a se-
condary diagnosis related to external causes (codes V
to Y) were also excluded in order to avoid including
cases with etiologies not directly associated with pri-
mary cerebrovascular events.

Study variables

The variables analyzed were as follows: stroke
types (according to the ICD-10 classification), gender,
age groups and period during which the hospitaliza-
tions took place (from 2015 to 2024). The main outco-
me was the ICU hospitalization rate due to strokes, ex-
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pressed for every 100,000 inhabitants. As a first step,
completeness and consistency of the variables selec-
ted (gender, age groups, period and stroke diagnosis
categories) were evaluated. In all, 42,600 records of
hospitalizations in intensive care units due to strokes
funded by the SUS were identified. From this total,
267 records were excluded for presenting secondary
diagnoses related to external causes (codes Vto Y from
ICD-10), according to previously established criteria.
No records lacking information or with categories che-
cked as “Unknown” were identified for the variables
analyzed; therefore, it was not necessary to further ex-
clude observations or apply data imputation methods.

Data collection and database organization

The data were organized on a monthly basis
and subsequently categorized according to age groups,
gender and stroke types. No records lacking informa-
tion were identified in the variables selected; therefo-
re, it was not necessary to exclude any observation due
to incompleteness. After due organization, the data
banks were consolidated into a single database for the
state, which allowed analyzing absolute/relative fre-
quencies and relative differences across the groups.

The rates corresponding to hospitalizations in
intensive care units due to strokes were calculated for
every 100,000 inhabitants according to gender and
age groups, considering the patients’ municipalities of
residence. With the objective of enabling a compari-
son across the groups and minimizing the effect exer-
ted by differences in the population age structure, the
rates were standardized as per the direct method®.

The temporal trend analysis was performed by
means of generalized linear regression, considering
the hospitalization rates as dependent variable and
the study period years as independent variable. The
Prais-Winsten method was employed for controlling
the first order serial autocorrelation, based on a pre-
vious verification by means of the Durbin-Watson test.

The time series were initially smoothed by
means of third-order moving average, with the objec-
tive of reducing random fluctuations. Subsequently, a
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logarithmic transformation was applied to the rates,
allowing stabilizing the variance and preparing dis-
persion and autocorrelation diagrams.

The trends
downward or stable, according to statistical signi-

were classified as upward,
ficance (p<0.05) and to the regression angular coef-
ficient sign (slope). The average annual percentage
change was estimated from the regression coefficient,
using the (-1 + 10”b) x 100 expression. The 95% con-
fidence intervals were calculated based on the coefti-
cient standard error. The analyses were performed in

Stata, version 13.

Control of biases

For being a study with secondary data, there
are potential information biases related to under-re-
porting, filling-in errors and diagnosis classification.
The objective of applying rigorous inclusion and ex-
clusion criteria, as well as of using a standardized da-
tabase, was to minimize these effects.

Ethical aspects

As this research was conducted with seconda-
ry data banks holding aggregated information with
no possibility of including personally identifiable in-
formation, the current study waives appraisal by any
Committee of Ethics in Research with Human Beings.

A generative Artificial Intelligence tool (Cha-
tGPT) was used as support to review the writing style
and improve clarity of the text.

Results

A total of 8,666,574 general hospitalizations
were identified in the state of Parana between 2015
and 2024. During this period, the admissions to inten-
sive care units corresponded to 11% (953,821) of all
hospitalizations. After applying the eligibility criteria,
42,333 hospitalizations in intensive care units due to
strokes funded by the SUS were analyzed.

An increase was observed in the rates corres-
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ponding to hospitalizations due to strokes in Parana
during the entire period analyzed; these hospitaliza
tions were slightly predominant among males and
also as age advanced, with those from 40 to 59 and
over 60 years old presenting higher incidence, espe-

cially older adults. As for stroke types, higher hospita-
lization rates were noticed for the “Unspecified” clas-
sification and lower ones in those classified as “Tran-
sient” (Table 1).

Table 1 - Hospitalization rates in Intensive Care Units due to strokes during the 2015-2024 period (n=42,333).

Guarapuava, PR, Brazil, 2026

Variables 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Parana 31.1 33.3 34.9 36.6 36.5 42.8 33.5 429 44.1 41.5
Gender
Male 36.8 37.4 40.2 419 41.7 49.9 39.2 50.3 51.6 49.7
Female 27.1 30.1 30.7 32.3 33.0 37.0 28.7 36.8 37.4 34.9
Age group (years old)
0-19 1.8 1.7 1.6 2.0 2.0 2.1 1.7 2.1 2.3 2.8
20-39 6.2 6.7 6.3 6.9 6.7 8.2 6.5 7.7 7.1 8.0
40-59 30.6 34.2 36.1 36.4 34.8 41.5 35.5 41.7 45.1 41.9
=260 130.1 137.2 145.4 153.4 155.9 181.9 136.5 182.9 185.5 171.6
Stroke types
Ischemic 3.0 4.2 3.8 3.4 31 3.8 3.6 4.1 3.4 35
Hemorrhagic 8.9 9.0 9.5 10.3 8.4 9.8 8.3 10.0 9.3 9.4
Unspecified 15.3 15.2 18.3 19.9 21.8 26.7 19.1 25.8 28.5 26.9
Transient 3.2 4.2 2.8 2.6 2.4 2.1 1.8 2.6 2.0 1.5
Stroke sequelae 0.6 0.7 0.5 0.5 0.7 0.5 0.3 0.5 0.7 0.6

In Parana, the hospitalization rates for strokes
presented a 3.3% increase per year (p<0.001). In
addition to higher rates, in the analysis by gender the
upward trend was more accentuated in men, with
an annual percentage change of 3.7%. An upward
trend was observed in all age groups, with the popu-
lation aged over 60 presenting a 3.4% annual incre-
ase (p<0.001); in turn, despite showing the lowest

magnitude, the age group from 0 to 19 years old had

the highest increase (4.4%; p=0.001). Regarding
stroke types, the rates were stable for ischemic/he-
morrhagic events and sequelae; in turn, the behavior
was significant (p<0.001) for increase (6.9% per year)
in unspecified strokes and for decrease (-7.8% per
year) in the case of transient strokes (Table 2). The
data of this study reveal certain discontinuity in the
historical series during the first pandemic year, with a
subsequent rise in the hospitalization rates.

Table 2 - Biannual rates and trend according to state, gender, age groups and stroke types (n=42,333). Guara-

puava, PR, Brazil, 2026

Variables 2015/2016 2017/2018 2019/2020 2021/2022 2023/2024 APC*  p-value Trend
Parana 321 35.7 39.6 38.2 42.7 3.3 <0.001 Upward
Gender
Male 371 41.0 45.7 44.7 50.6 3.7 <0.001 Upward
Female 28.5 314 34.9 32.7 36.1 2.6 <0.001 Upward
Age group (years old)
0-19 1.7 1.8 2.0 1.9 2.5 4.4 0.001 Upward
20-39 6.4 6.6 7.4 7.1 7.5 21 <0.001 Upward
40-59 323 36.2 38.1 38.5 43.4 3.3 <0.001 Upward
=260 133.7 149.4 168.9 159.7 178.5 3.4 <0.001 Upward
Stroke types
Ischemic 3.6 3.6 3.4 3.8 3.4 -0.2 0.161 -
Hemorrhagic 8.9 9.8 9.0 9.1 9.3 0.2 0.449 -
Unspecified 15.2 19.1 24.2 224 27.7 6.9 <0.001 Upward
Transient 3.6 2.6 2.2 2.1 1.7 -7.8 <0.001  Downward
Stroke sequelae 0.6 0.4 0.5 0.3 0.6 -0.2 0.920 -

*APC: Annual Percentage Change

Rev Rene. 2026;27:¢97137.



Veronez M, Lentsck MH, Lenhani BE, Sloboda DA, Souza PB, Malaquias TSM, et al.

Stability can be seen in the hospitalization ra-
tes due to ischemic and hemorrhagic strokes in both
genders, as well as in stroke sequelae. The rates rose
for both genders and for strokes with unspecified
ICD codes, with annual percentage changes of 7.6
and 6.6%, respectively. In turn, the hospitalization
trend was downward (p<0.001) in both genders for
strokes with ICD codes of a transient nature and sig-
nificantly higher among women (-8.0%) than among
men (-0.7%) (Table 3).

Table 3 - Trend corresponding to the hospitalization
rates in Intensive Care Units according to stroke types
and gender (n=42,333). Guarapuava, PR, Brazil, 2026

Male Female
Stroke types
APC* p-value Trend APC p-value Trend
Ischemic 0.1 0.863 - 1.0 0.316 -
Hemorrhagic 0.5 0.257 - -0.4 0.561 -

Unspecified 7.6 <0.001 Upward 6.6 <0.001 Upward
-0.7 <0.001 Downward -8.0 <0.001 Downward

0.954 -

*Annual Percentage Change

Transient

Stroke sequelae 0.2 -1.0 0.726 -

The rates corresponding to ICU hospitalizations
due to ischemic strokes only presented a significant
increase among children and adolescents (APC=1.3;
p=0.036).In this same age group, an even more expres-
sive increase was observed for unspecified (APC=7.6)
and transient (APC=12.2) cases, whereas hemor-
rhagic events and sequelae remained stable. Among
young adults, only the unspecified cases presented
an upward trend (APC=5.9), whereas the other sub-
types remained stable over the course of all ten years
analyzed. In general, the hospitalizations due to he-
morrhagic events and sequelae remained stable in all
age groups. On the other hand, the unspecified cases
presented an upward trend in all age groups, more ac-
centuated among individuals aged from 40 to 59 years
old (7.7% per year). As for transient events, an increase
was verified among children and adolescents (12.2%;
p=0.003); in turn, a reduction was recorded in the
older age groups, with 5.9% and 8.8% annual decli-
nes between the ages of 40 and 59 and among tho-
se aged at least 60 years old, respectively (Table 4).

Table 4 - Trend corresponding to the hospitalization rates in Intensive Care Units according to stroke types and

age groups (n=42,333). Guarapuava, PR, Brazil, 2026

0-19 years old 20-39 years old 40-59 years old 260 years old
Variables
APC* p-value APC p-value APC p-value APC p-value

Stroke types

Ischemic 1.3 0.0361 0.6 0.594 -0.6 0.475 1.7 0.531

Hemorrhagic 2.5 0.059 -1.0 0.289 0.1 0.759 0.3 0.543

Unspecified 7.6 0.0021 5.9 <0.001* 7.7 <0.001* 6.7 <0.001*

Transient 12.2 0.003* -3.8 0.156 -5.9 0.004+ -8.8 <0.001*

Stroke sequelae -0.5 0.940 1.1 0.899 -0.3 0.909 1.6 0.541

*Annual Percentage Change; fUpward trend; ¥Downward trend

Discussion

ICU hospitalizations due to strokes in Para-
na presented an upward trend during the period
analyzed, along with the increase in the global burden
of the disease. This scenario reflects that strokes are
still an important cause of morbidity and mortality,

Rev Rene. 2026;27:€97137.

with approximate estimates of 6.7 million deaths in
2023 and a nearly 70% increase in incidence since
1990, even when lower standardized rates were ob-
served in some countries. This behavior can be par-
tially explained by demographic transition and longer
life expectancy, as population aging is directly associa-
ted with higher incidence of chronic non-communica-
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ble diseases and with accumulation of cardiovascular
risk factors over time(#13),

Throughout the historical series, variations in
the hospitalization rates can reflect changes in terms
of access to and organization of health services. For
example: in the COVID-19 pandemic context, a num-
ber of studies showed a significant reduction in admis-
sions due to strokes in different countries, along with
a change in the severity profile of the cases treated*.

Fewer hospitalizations due to ischemic, hemor-
rhagic and transient strokes were observed during
the pandemic period; this reduction was more accen-
tuated among the mild cases. These findings suggest
that factors such as delays in seeking care, restricted
access to health services and reorganization of the as-
sistance network may have contributed to lower utili-
zation of health services and to the relative increase in
the severity of the cases treated®,

Although ischemic strokes are more prevalent
in the international literature, predominance of hos-
pitalizations due to hemorrhagic events was observed
throughout the period analyzed in this study. This
result can reflect the profile of the patients admitted
to intensive care units, as that clinical presentation
is frequently associated with more severe cases, hi-
gher demand of intensive support and less favorable
prognoses. Corroborating this finding, recent multi-
center studies have shown that individuals affected
by hemorrhagic events present more chances of being
admitted to intensive care units and of worse clinical
outcomes*17),

In addition to that, the high proportion of ca-
ses classified as “Unspecified” and the higher relative
share of hemorrhagic events differ from the expected
pattern. In health systems characterized by broader
access to imaging diagnoses, the percentage of unspe-
cified cases is significantly lower, reinforcing that this
category may reflect assistance-related limitations,
delays in diagnostic confirmation and flaws in terms
of information recording®.

In this case, the high proportion of strokes clas-
sified as unspecified may reflect limitations in timely

access to imaging tests, as well as weaknesses in terms
of recording and coding clinical data. Diverse evidence
indicates that part of these cases present lesions that
canidentified in complementary exams, suggesting un-
derutilization of available diagnostic data. In addition
to that, the lower agreement between clinical diagno-
ses and administrative codes in these cases reinforces
the influence exerted by assistance- and organization-
-related factors on the quality of health records®®'?,
In synthesis, potentiated by care urgency and by the
severity of cases that evolve to early death, diagnostic
uncertainty ends up consolidating the use of non-spe-
cific codes in hospitalization authorization forms whi-
ch, for having administrative purposes, tolerate ge-
neric coding to the detriment of etiological precision.

A downward trend for hospitalizations due to
transient strokes was also observed in the study throu-
ghout the period, with a similar behavior between the
genders and variation across age groups. This finding
is consistent with recent evidence pointing to a tem-
poral reduction in the incidence of transient strokes,
estimated at nearly 54 cases for every 100,000 indivi-
duals per year, without significant differences between
men and women but with a progressive increase as age
advances, especially in subjects over 65 years old®??.

Associated with this, adopting diagnostic crite-
ria based on imaging tests has been related to the re-
duction in the incidence estimates, suggesting higher
diagnostic accuracy and a reclassification of cases pre-
viously considered as transient®?. In this context, the
reduction in the number of ICU hospitalizations may
not only reflect advances in prevention and early ma-
nagement but also changes in care organization and
in risk stratification strategies®. In turn, the hete-
rogeneity found across age groups can be related to
differences in terms of cardiovascular risk profile and
clinical presentations, in addition to inequalities in ac-
cessing health services(2Y,

The higher frequency of hospitalizations among
men is consistent with epidemiological evidence indi-
cating a higher incidence of stroke at younger ages
in this population. This difference may be related to
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greater exposure to modifiable risk factors, such as
hypertension, smoking, and obesity, as well as lower
adherence to preventive health measures. In addition
to that, behavioral differences and those related to se-
eking health services contribute to higher vulnerabili-
ty to strokes among males(!#22),

In relation to age groups, the fact that the hos-
pitalizations were concentrated in middle-aged adults
suggests a transition in the stroke epidemiological
profile, with a relative increase in incidence among
younger individuals. Recent evidence shows higher
stroke incidence among adults aged less than 60 years
old in different world regions, a phenomenon associa-
ted with the increasing prevalence of cardiometabolic
risk factors such as obesity, diabetes mellitus, arterial
hypertension and sedentary life styles, all associated
with cumulative exposure throughout life+23),

In turn and although less frequent, the stroke
incidence in younger age groups presents a different
etiological profile when compared to older adults. In
this population segment, factors such as non-athero-
thrombotic causes like arteriovenous malformations,
hematologic diseases and congenital cardiopathies
contribute more to this pathology, favoring the rela-
tive predominance of the hemorrhagic subtype. Etio-
logical heterogeneity is evidenced across age groups,
with more diversity in terms of causes in young indi-
viduals, which suggests higher diagnostic complexity
in this population segment®%,

In this context, the findings detected in the cur-
rent study (which evidence a higher rate of hospita-
lizations due to hemorrhagic strokes) can be related
both to the intrinsic severity of this subtype and to the
proportional incidence of cases in younger age groups,
where the etiologies associated with intracranial blee-
ding are more frequent. This set of factors contributes
to a higher need for hospitalizations and, frequently,
for management in ICUs.

The analysis regarding the ICU hospitalizations
evidences a profile characterized by higher clinical se-
verity among stroke patients, which is consistent with
the complexity inherent to cases requiring this care
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level. In the current study, associated with the predo-
minance of hemorrhagic cases, the high proportion of
ICU hospitalizations reinforces the greater severity
of these events and their association with unfavora-
ble clinical outcomes. Recent evidence indicates that
stroke patients who evolve to requiring mechanical
ventilation present high mortality rates and major
functional impairment, especially during the first
months after the event, reflecting the systemic and
neurological severity of these cases®.

It is estimated that the mortality trends corres-
ponding to cardiovascular diseases in Brazil by 2040
will point to a reduction in mortality due to strokes.
However, it remains essential to maintain and streng-
then the strategies to prevent and control these health
problems. In addition to that, the need stands out to
implement public policies targeted at reducing health
inequalities, at strengthening health promotion ac-
tions and at expanding fair access to evidence-based
care. In consonance with these findings, it becomes
indispensable to improve primary and secondary pre-
vention strategies, qualify health information systems
and ensure timely access to diagnosis and treatment,
in order to reduce the burden of this cardiovascular
disease and its impacts on morbidity and mortality,
especially in health systems characterized by high as-
sistance demand and structural limitations®?2>),

Study limitations

The limitations of this study are related to ha-
ving used secondary data from SIH/SUS, which may
imply restrictions regarding quality, completeness
and precision of the records. The high proportion of
hospitalizations classified as unspecified strokes stan-
ds out, which can reflect limitations in the diagnostic
process, difficulties in timely access to imaging tests
or inconsistencies when filling-in hospitalization au-
thorization forms. In addition to that, for exclusively
contemplating hospitalization funded by the public
health system, the data do not include services provi-
ded in the complementary private network, which can
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result in having underestimated the actual number of
hospitalizations, in addition to the state clipping, whi-
ch limited nationwide range.

Contributions to practice

As it evidences patterns according to gender,
age groups and types of event, this study contributes
to the epidemiological monitoring of ICU hospitaliza-
tions due to strokes. The findings may support plan-
ning of assistance actions such as devising and impro-
ving protocols for timely diagnoses and treatments, as
well as the implementation of Nursing and multipro-
fessional care targeted at preventing adverse events.
They can also assist in organizing high-complexity
services because they allow characterizing the profi-
le, incidence and distribution of the hospitalizations,
favoring proper network operation and the possibility
of treating stroke patients within the first hours after
an event. In addition to that, they can guide preventive
strategies targeted at at-risk groups, with potential to
qualify care, mitigate the impacts exerted by strokes
and contribute to reducing costs and to better alloca-
ting financial resources.

Conclusion

It was shown that the rates corresponding to
hospitalizations in intensive care units due to strokes
were predominant among men and older adults, wi-
thout disregarding the relevant percentage of middle-
-aged adults. An increase was noticed in the number
of hospitalizations due to unspecified cases, as well as
areduction in transient episodes; regarding the ische-
mic/hemorrhagic forms and sequelae, they remained
stable throughout the time series analyzed. The in-
crease in the number of hospitalizations classified as
unspecified strokes suggests persistent weaknesses in
diagnostic definition and in the quality of in-hospital
records, deserving attention from health managers
and services.
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