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ABSTRACT: Ischemic stroke occurs when a cerebral artery
is obstructed by a thrombus, an embolus, or compression from
surrounding tissues. Ischemic strokes account for 80-87% of
strokes. Strokes are the second leading cause of death worldwide
and of natural deaths in men and women in Brazil. There are,
however, few studies on the profile of ischemic stroke in cities
such as Uberlandia, which is located in the interior of Brazil. The
objective of this study is, thus, to describe the ischemic stroke
profile in a Hospital in Uberlandia, between 2011-2015, with
respect to gender and age group. This is a cross-sectional study.
Only ischemic strokes were taken into account. All events resulting
from hemorrhagic causes were excluded. This study observed that
ischemic stroke followed a different pattern according to gender
and age group. Regarding gender, this vascular event was slightly
more prevalent in women. Regarding age group, up to age 70,
ischemic stroke was predominant in men. After 70, however,
it became predominant in women. This pattern was similar to
the prevalence in age group of the following modifiable risk
factors: hypertension, atrial fibrillation, type 2 diabetes mellitus,
and tobacco use. This epidemiological understanding brings us
closer to the real context of ischemic stroke in our population,
underlining the need for individualized attention to the groups
which this study shows to be most affected.

Keywords: Stroke/epidemiology; Ischemia/epidemiology;
Age groups; age and sex distribution; Risk factors; Brazil/
epidemiology.

RESUMO: Os Acidentes vasculares cerebrais isquémicos (AVCI)
ocorrem pela obstrugdo de uma artéria cerebral por um trombo,
émbolo ou compressdo mecanica por tecidos circundantes. Os
AVClrespondem por 80-87% dos Acidentes Vasculares Cerebrais
(AVC). Essa etiologia ¢ a segunda maior causa de morte no mundo
e de Obitos naturais em homens e mulheres no Brasil. Entretanto,
existem poucos estudos sobre o perfil dos AVCI em cidades
interioranas do pais como Uberlandia. Nesse sentido, o objetivo
desse trabalho ¢ descrever o perfil de AVCI em um Hospital de
Uberlandia entre 2011-2015 por sexo e faixa etaria. Trata-se
de um estudo transversal. Foi considerado apenas esse tipo de
AVC, excluindo os eventos por causas hemorragicas. Esse estudo
observou que o AVCI se comporta de maneira diferente de acordo
com o sexo e faixa etaria. Quanto ao sexo, esse evento vascular
foi levemente mais prevalente em mulheres. Quanto a faixa
etéria, até os 70 anos, 0 AVCI predominou em homens. Apos essa
idade, as mulheres passaram a liderar. Esse padrdo foi semelhante
a prevaléncia por faixa etaria dos seguintes fatores de risco
modificaveis: hipertensdo, fibrilacdo atrial, diabetes mellitus tipo
2 e tabagismo. O conhecimento dessa epidemiologia nos oferece
uma maior proximidade ao real contexto do AVCI em nosso
meio, refletindo a necessidade de uma atencdo individualizada
aos grupos mais acometidos mostrados nesse estudo.

Descritores: Acidente vascular cerebral/epidemiologia; Isquemia/
epidemiologia; Grupos etarios; Distribui¢do por idade e sexo;
Fatores de risco; Brasil/epidemiologia.
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INTRODUCTION

schemic stroke is a neurological deficit caused

when a cerebral artery is obstructed by a
thrombus, an embolus, or compression from surrounding
tissues. If this condition lasts for a few minutes, it may
evolve into an infarct, leading to neurological death in the
ischemic region'.

Strokes are the second leading cause of death
worldwide??. They are the fourth most prevalent cause of
mortality in the United States, with an annual incidence of
700,000 cases (165,000 of which account for deaths) and
respective annual costs reaching approximately 58 billion
dollars®’. In 2010, this vascular event was the second
leading cause of natural death in men and women in Brazil,
which is the country with the highest stroke mortality
in Latin America®'°. Both in 2000 and in 2009, stroke
affected women more than men''. Even though stroke’s
mortality index has declined in recent years, it continues
to be high®!>15,

Ischemic stroke is the most prevalent type of stroke.
Between 80 and 87% of strokes are ischemic. Stroke is a
substantial cause of functional disability and mortality.
Furthermore, strokes reduce patient quality of life and
provoke significant impacts on family members'®'7.

Risk factors are classified as modifiable or non-
modifiable'®*. The main modifiable risk factors are:
hypertension, atrial fibrillation, diabetes mellitus, tobacco
use, and dyslipidemia?'®%, and the main non-modifiable
risk factors are: gender, age, heredity, and geographical
location'*. Males and blacks are the most susceptible
groups. The risk of stroke mortality increases after age
60 and doubles with each successive decade®*. In a
study undertaken at the University of Sdo Paulo School
of Medicine, the average age of stroke patients admitted
to the neurology ward was 53.4+16.4 years, and 62.3% of
patients were men**.

Atrial fibrillation (AF) is one of the leading causes
of ischemic stroke. It occurs in 0.12-0.16% of individuals
under age 49, in 3.7-4.2% of individuals between ages
60 and 70, and in 10-17% of individuals over age 80%.
Independently, the presence of AF is associated with a
five- to six-fold increase in risk of ischemic stroke’*®. Its
prevalence increases significantly with age, being more
common yet in patients with concomitant cardiovascular
disease.

Systemic arterial hypertension (SAH) affects
approximately 30% of the world’s population*'. It is
the main modifiable risk factor of ischemic stroke*-*.
According to the World Health Organization (WHO), 62%
of all strokes can be attributed to elevated blood pressure
levels*#, In general, the higher a patient’s blood pressure
is, the higher his or her risk of ischemic stroke will be. This
is true even for patients who do not have hypertension. As
soon as blood pressure levels go above 115/75 mmHg,
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the risk of ischemic stroke increases linearly*. A series
of clinical trials is currently documenting a decrease in
ischemic stroke risk associated with pharmacological
treatment of SAH in patients with elevated blood pressure
levels™-41,

Diabetes mellitus (DM) is another risk factor
associated with ischemic stroke. This is due both to its
participation in the pathophysiology of cerebrovascular
diseases and to its significant epidemiological relevance
which has made it a public health issue*-*4>4_As many
as 65% of patients who had at least one ischemic stroke
episode were using dos hypoglycemic agents®. The relative
risk of a diabetes patient developing a stroke varies between
1.8 and 6, with DM being associated with more negative
prognoses (hyperglycemia in the context of cerebrovascular
disease causes the ischemic penumbra to increase in area
and increases the post-stroke mortality rate) and with an
increased risk of developing subsequent ischemic events?’.
Diabetes milletus contributes to approximately 25% of
stroke cases®.

This study’s objective is to describe the impact of
age and gender in ischemic stroke patients at a hospital in
Uberlandia between 2011 and 2015 and to correlate these
aspects to risk factors.

METHODS

This is a cross-sectional study carried out with
data retrieved from medical records from ischemic stroke
admissions to the Hospital das Clinicas in Uberlandia.
The sample period was five years (2011-2015). All medical
records from this period were reviewed. The diagnosis
of ischemic stroke was given by the attending physician
based on anamnesis, physical examination, and imaging
tests. Medical record forms that were not completely filled
out were excluded from analysis. Only ischemic strokes
were considered. All hemorrhagic events were excluded.
Ischemic strokes were described according to gender and
age group most affected within the two groups (male and
female).

This study made use of primary data and data
collection was carried out by the institution itself, in
accordance with the institution’s current protocol in
effect. This study does not in any way present risks to
the patients. For this reason, the need to obtain free and
informed consent forms was waved. The Ethics Council of
the institution recognized that the study does not cause any
risks to participants, in accordance with Local Committee
Resolution 510, Article 1, Paragraph I, ratified April 2016.

RESULTS
Women were most affected by ischemic stroke,

as shown in Figure 1. This group represented 52% of
cases admitted to the hospital. Men represented 48% of



ischemic events. Although the number of events is higher
in men in all age groups up to 70, as shown in Figure 2,
the numerical ratio between men in women over 70 was
rather exacerbated, especially in patients over 80. This
higher ratio in women exceeded all the event ratios which
had been higher among men up to 70.

Ischemic stroke by gender
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Figure 1. Percentage of ischemic stroke by gender in a
hospital in Uberlandia, Brazil between 2011 and 2015
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Figure 2. Ischemic stroke by age group in patients admitted
to a hospital in Uberlandia, Brazil between 2011 and 2015

The ischemic vascular event pattern varies according
to age, as shown in Figure 2. After age 50, the number of
ischemic strokes increases drastically. In both sexes, the
number of ischemic strokes observed during the first four
decades of life is equivalent to the number observed only in
the decade between 41 and 50 years of age. Between ages
51 and 70, the number of events increases progressively,
and the numerical difference in ischemic strokes by gender
is accentuated, being predominant in men. After the seventh
decade of life, women take the numerical lead, with an
accentuated difference starting after the eighth decade of
life. Ultimately, overall predominance was found in women.
The number of ischemic events after age 80 was four times
greater in women than in men. In men, the mean age was
68.9 years, whereas in women the mean age was 71.5 years.
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DISCUSSION

In this study, the overall percentage of ischemic
stroke in women was slightly higher than in men. This
can be explained by the accentuated predominance in
events among women over 80. After age 80, women
were four times more affected by stroke than men were.
The higher life expectancy of women contributes to this
occurrence profile being later in comparison with men.
This, consequently, increases exposure?. In 2010, men’s
and women’s life expectancy in Brazil were 70.5 and 77.7
years of age, respectively!'?. This higher life expectancy
increases women’s chances of developing or aggravating
risk factors for ischemic stroke. The mean age for ischemic
stroke obtained in this study was 68.9 for men and 71.5 for
women. A systematic review conducted by the American
Heart Association (AHA) obtained a mean age of 68.6 for
men and 72.9 for women. A study carried out in France
observed a mean age of 66.1 and 70.6 for men and women,
respectively’l. Therefore, higher life expectancy may be
the main explanation for the increase in exposure among
women after the seventh and eighth decade of life and for
the later mean occurrence of ischemic stroke.

There is a similarity between the prevalence
of modifiable risk factors by age group and gender
found in other studies and the distribution of ischemic
stroke analyzed in this study. Freitas et al.*’ noted that
hypertension is more prevalent in men only up to the fifth
decade of life. The subsequent inversion (similar to that
shown in Figure 2) after the fifth decade of life is mainly
attributed to menopause®. After the sixth decade of life,
the percentage of ischemic stroke cases reaches its peak
in the ratio of prevalence between men and women. Atrial
fibrillation is another important risk factor for ischemic
stroke, which increases its prevalence with age®'. Given
that women’s life expectancy is higher, this association
is more accentuated in this gender and may be associated
with the prevalence pattern recorded in this study. The
attributable risk associating atrial fibrillation and ischemic
stroke increases from 1.5% between ages 50 and 59 to
23.5% between ages 80 and 89, in both sexes’***. This
corresponds to the progressive increase in the number of
ischemic strokes by decade, as shown in Figure 2. Type
2 diabetes mellitus is also a modifiable risk factor with a
different pattern over age groups in both sexes. A cohort
study** carried out in Japan observed that the incidence of
type 2 diabetes mellitus is higher among men than among
women, and that this metabolic disorder later in women
than in men. In this way, type 2 diabetes mellitus is another
factor that contributes to women being affected by ischemic
stroke later, as found in this study. On the other hand,
tobacco use is more prevalent in men than in women in all
age groups, generally as early as adolescence®. This also
predisposes men to be affected by ischemic stroke earlier
in life than in women, as shown in Figure 2.
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CONCLUSION

This study observed that ischemic stroke behaves

differently according to gender and age group. Regarding
gender, this vascular event was slightly more prevalent
in women. Regarding age group, up to age 70, ischemic

strokes were more common among men. After this age, they
became more common in women. This pattern was similar
to the age group prevalence of the following modifiable
risk factors: hypertension, atrial fibrillation, type 2 diabetes
mellitus, and tobacco use.
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