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Abstract

By the year 2050 there will be around 426 million people over 80 years of age. As lifespan
is extended, cardiovascular risk factors are becoming one of many challenges. Cardiovascular
diseases are the leading cause of death at the age over 65. Stroke is also one of the leading causes
of disability and mortality. It is estimated that 75% of strokes occur in people over 65 years
of age. Understanding how to manage modifiable risk factors for stroke and recognizing the
influence of non-modifiable risk factors is crucial. Age is a leading factor in a non-modifiable
group of stroke risk factors. Gender is also highlighted due to socioeconomic and biological
differences between men and women. Modifiable risk factors for stroke are diabetes mellitus

Keywords: (DM), obesity, psychosocial factors, dyslipidemia, smoking, physical inactivity, diet, alcohol
cardiovascular risk intake, high blood pressure and other cardiovascular diseases like atrial fibrillation (AF), with
factors, hypertension being one of the most important risk factors in the group of elderly patients.
stroke risk factors, Knowing more about the associations of these risk factors with stroke in different age groups
elderly can help with better management and stroke prevention.
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Sazetak

Do 2050. godine bic¢e oko 426 miliona ljudi preko 80 godina starosti. Posto je Zivotni
vek sve duzi, kardiovaskularni faktori rizika postaju sve ve¢i izazov. Kardiovaskularne
bolesti su vodeci uzrok smrti kod osoba preko 65 godina. Mozdani udar je, takode, na
jednom od vodecih mesta medu uzrocima mortaliteta i invaliditeta. Procenjuje se da se
75% mozdanih udara javlja kod ljudi starijih od 65 godina. Vazno je znati kako se moze
uticati i koliko na promenljive faktore rizika za mozdani udar, a kako oni faktori rizika koji
se ne mogu menjati uti¢u na rizik od pojave mozdanog udara. Godine Zivota su vodeci
taktor rizika medu nepromenljivim faktorima rizika za mozdani udar. Kao vazan se takode
moze izdvojiti pol zato §to postoje socioekonomske i bioloske razlike izmedu muskaraca i
zena. U one faktore rizika koji su promenljivi spadaju: dijabetes, gojaznost, psihosocijalni
taktori, dislipidemija, pusenje, fizicka neaktivnost, ishrana, prekomerni unos alkohola,
visok krvni pritisak i druga kardiovaskularna oboljenja, poput atrijalne fibrilacije (AF),
pri ¢emu je hipertenzija mozda i najvazniji faktor iz ove grupe kod starijih osoba. Bolje
poznavanje povezanosti ovih faktora rizika sa mozdanim udarom u razli¢itim starosnim

starije osobe

grupama moze pomoc¢i u boljoj kontroli i prevenciji mozdanog udara.

Introduction

The World Health Organization predicts that by
the year 2030, 1 out of 6 people in the world will be over
60 years old. The number of individuals over 80 years
of life by 2050 will triple, so that number will be around
426 million. In the EU population in 2020, 20.6% of
people were 65 and over, and it’s estimated to be 40.6%
by the year 2050 (1). One of the numerous challenges
in the elderly is cardiovascular risk factors that can lead
to stroke. In people over the age of 65, cardiovascular
diseases are the leading cause of death and it is estimated
that 75% of strokes occur in people older than 65 years
(1-3). Mortality due to cardiovascular diseases decreased
in high-income countries during recent decades, whilst
there is an increase in low-income countries (4). The
American Heart Association data between 2017 and 2020
showed that 127.9 million American adults had at least
one cardiovascular disease, and stroke took the 5" place as
a cause of death (2, 5). In Brazil, stroke is the leading cause
of mortality (6). It was shown that having 65 years or more
was associated with a 3-fold risk of stroke (7). The stroke
is a global cause of immobility, lower quality of life and
mortality. The elderly population has more hospitalization
days and higher post-stroke mortality (2). For example,
in the United Kingdom, over 25 billion pounds per year
are spent on the management of stroke-related disability
and patients care (8). The risk factors for stroke are
divided into groups of non-modifiable risk factors such
as: age, sex, race/ethnicity, genetics and modifiable risk
factors: high blood pressure, diabetes mellitus (DM),
abdominal obesity, psychosocial factors, apolipoproteins
levels, smoking, physical inactivity, diet, alcohol intake
and cardiac causes (9). The question about stroke risk
factors has been asked for decades. In 1992, Zeiler et al.
indicated that the relevance of stroke risk factors varied
with age and that hypertension, DM and high serum levels
of cholesterol and triglycerides were often found in older
patients (10). Age represents a prevailing factor in a non-
modifiable group of risk factors for stroke (6,11).

Stroke-heart syndrome is a term that came into use
last few years, and it was shown that there was a risk for
poststroke major adverse cardiovascular events, with older
age being significantly associated with that risk (12,13).
Furthermore, ischemic stroke was independently asso-
ciated with an increased risk of major adverse cardiovas-
cular events like myocardial infarction, unstable angina,
congestive heart failure, coronary artery disease (CAD),
coronary artery revascularization or cardiovascular death
(13). Therefore, we can say that managing cardiovascular
risk factors not only prevents cerebrovascular insults, but
also cardiac complications after stroke.

Gender

It is considered to be a disease with a higher
prevalence in men, but there may be a predominance of
women with stroke in the population over 80. One of the
reasons could be higher life expectancy in women than
men (14). Differences in stroke epidemiology between
sexes can be due to the poorer socioeconomic status
of women and also biological differences (6,11). The
Framingham Heart Study included women over 60 years
of age without stroke history who did not use estrogen
before menopause. The association between age at
natural menopause before the age of 42 and increased
risk for ischemic stroke was shown (14). A more recent
study corroborated these findings, indicating that women
who experience earlier age at natural menopause have a
higher risk of ischemic stroke (15). It is estimated that
4 - 5% of strokes in all women can be attributed to the
fact of early natural menopause. Other risk factors for
stroke that are specific for women include pregnancy, oral
contraceptive pill use and hormone replacement therapy.
Estrogen was considered to have a cardioprotective effect
in premenopausal women (11,14, 16). The recent data of
the UK Biobank and EPIC-CVD (European Prospective
Investigation into Cancer and Nutrition-Cardiovascular
Diseases) study also confirmed the association between
stroke and earlier age at natural menopause but with
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inconsistency in stroke subtypes and without clear
causality. Understanding the connection between gender
differences and stroke will provide critical insights into
the distinct pathophysiological mechanisms underlying
cerebrovascular events in men and women (16).

Physical activity

Physical activity exerts beneficial effects on health
through the modulation of inflammation, enhancement of
endothelial function, and improvement of vascular
reactivity. Its protective effect against ischemic stroke,
however, may also be mediated through its influence on
conventional stroke risk factors (17). In a multiethnic
study of older, urban-dwelling and stroke-free individuals,
with an average age of 69.2+10.3 years, it was found that
greater exercise intensity is associated with lower stroke
risk, but only in men. This gender-specific protective effect
may be due to the fact that women were more likely to be
physically inactive and less likely to engage in moderate to
high-intensity physical activities (17).

patients is recommended, together with blood pressure
lowering, cessation of smoking, diet modification and
antithrombotic treatment (6,19, 20).

A study from Sweden found a strong association
between total serum cholesterol and coronary artery di-
sease (CAD) but not with stroke (21). Furthermore, some
other studies reported an inverse association between total
serum cholesterol and stroke, while most epidemiological
studies failed to find a direct relationship (21). It is known
that HDL have protecting effect against atherosclerosis
through several mechanisms (22). However, an association
between elevated HDL levels and stroke severity was des-
cribed in a group of older patients, possibly because acute
ischemic stroke (AIS) increases the proportion of dysfun-
ctional HDL with a stressful effect on endothelial cells (23).
Some previous studies showed an association between hig-
her serum HDL and reduced stroke severity in patients un-
der the age of 50 (24). Relationship between HDL and its
subclasses and stroke is complicated and further research
is needed to better understand the potential role of HDL in
stroke prevention (23,25).

Smoking

Diabetes mellitus

Smoking is an important risk factor for stroke. It
was found that active smoking influenced the age at whi-
ch acute stroke occurs, making it an important modifia-
ble risk factor, particularly in young people. Furthermore,
quitting smoking was shown to rapidly reduce the risk of
stroke, emphasizing the critical role of smoking cessation
in stroke prevention (9). In line with this, alcohol abuse,
physical inactivity and obesity were associated with an
increased risk of having an acute cerebrovascular event
before the age of 75 (9). There are maybe fewer smokers
in the older group of patients, but that can be due to ot-
her fatal diseases related to smoking, such as cancer (6).
In the study of Harmsen et al, which included a 28-year
follow-up of middle-aged men, smoking was identified as
a significant risk factor for stroke during the first 21 years
of the study. However, in the last seven years of the follow-
up period, this significant association was no longer obser-
ved. It is important to note that the number of smokers de-
creased over time, which may obscure the true influence of
smoking on stroke risk in the later years of the study (18).
Furthermore, the prevalence of smoking declined over
time, from above 50% to 6%, thus having less impact as a
risk factor for cardiovascular disease (19).

Hyperlipidemia

It was suggested that dyslipidemia had less influence
as arisk factor for stroke than in cardiac diseases, with a low
incidence of dyslipidemia in patients with stroke, especially
in patients over the age of 65 (6). The LDL cholesterol
is a strong risk factor both for myocardial infarction
(MI) and stroke. The benefit of using statins in primary
prevention of stroke should be considered. However, the
use of statin as secondary prevention of stroke in elderly

Diabetes mellitus is another very well-known risk
factor for heart disease, as well as for stroke. In younger
patients, DM represents a higher risk for heart failure
than in older ones (26). It is a significant predictor for
lacunar stroke. However, it was shown that the frequency
of lacunar stroke associated with DM is lower in patients
over 85 years of age compared to those younger than 85
(27). A study from Japan showed an association between
DM and a higher risk of stroke in a group of older patients
between 60 and 74 years, but not in older than 75 years
(28). This lack of a strong association between DM and
stroke risk in the elderly might be due to the occurrence
of fatal cardiovascular events at younger ages. Individuals
with DM often have other cardiovascular risk factors like
dyslipidemia and hypertension, which can lead to fatal
outcomes earlier in life (28).

Asymptomatic carotid artery stenosis

Asymptomatic carotid artery stenosis (ACAS) is
a complication of atherosclerotic cardiovascular disease
(29). The annual stroke rate in patients with ACAS is 1 -
3% (30). ACAS is defined as >50% carotid stenosis witho-
ut previous transient ischemic attack (TIA) or stroke in the
territory of ACAS. Some evidence showed that 40 - 50% of
older patients with ACAS may have cognitive dysfuncti-
on due to cerebral hypoperfusion (29). ACAS with >50%
diameter reduction occurs in about 10% of people over 65
years of age. Patients with over 70% of diameter reduction
are at higher risk of cardiovascular events (29). Howard et
al. found that the stroke risk in cohort studies was highly
dependent on the degree of ACAS (31). In the same study
patients with 50 - 99% ACAS had a mean age of 77.5 and
the risk of stroke was less than 5% in patients with medical
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therapy for moderate stenosis and around 15% in ones
with severe stenosis (31).

Hypertension

Hypertension is a well-recognized stroke risk
factor. Hypertension is an important risk factor for both
ischemic and hemorrhagic stroke (27). It is particularly
significant for lacunar and atherothrombotic ischemic
stroke. However, the influence of hypertension as a risk
factor for stroke diminishes in some older age groups.
Specifically, its direct effect appears to be less pronounced
in stroke patients over 80 years of age (6,32). Giang et al.
described that only high systolic blood pressure (SBP)
was a major individual risk factor for stroke among 7174
middle-aged men, after 35 years of follow-up, but also
SBP along with age, serum cholesterol and smoking had a
cumulative effect with more impact on CAD. A study from
Japan showed that individuals over 75 years of age have a
high risk for stroke, and it was found that those within this
age group with a history of high blood pressure were at an
increased risk of stroke (9,28). Another study found no
association between traditional risk factors and stroke in
patients over 75 years of age except for high blood pressure
(9). The REGARDS study described a significantly smaller
association of hypertension, DM, and heart disease with
stroke in older patients compared to younger individuals
(33). A Spanish study found that among 303 patients with
ischemic stroke at the age of 85 years and older, the most
common risk factors were hypertension (44.9%) and AF
(42.6%), followed by DM (16.2%), congestive heart failure
(15.5%), ischemic heart disease (11.9%), transient ischemic
attack (11.2%), previous cerebral infarction (9.6%), and
hyperlipidemia (9.2%). In the same study when compared
with patients younger than 85, a history of hypertension
along with DM, heavy smoking and hyperlipidemia
were less frequent in patients older than 85 years (27).
One of the explanations could be that individuals with
these comorbidities often die before reaching the age of
85. Brazilian retrospective study showed an increased
proportion of patients with hypertension in the elderly
(over 65) with stroke, but no difference between groups
younger and older than 80 years was found (6).

Atrial fibrillation

Atrial fibrillation is a well-known risk factor for acu-
te stroke, particularly ischemic stroke. Some studies have
shown that the impact of AF on stroke risk increases with
aging, although its prevalence decreases after the age of 70 -
80 (32). Notably, after the age of 80, AF is more prevalent in
women (32). Newly diagnosed AF has been found to result
in a 2-fold increase in the risk of stroke in older ages (34).
Furthermore, the occurrence of paroxysmal AF in patients
with acute stroke is more often than we think, because it
can be underdiagnosed (35). In the well-known CHADS2
scoring system for stroke risk assessment in AF, increased
age is included as a risk factor for stroke (1). It has to be

noted that an important cause of hemorrhagic stroke in the
elderly is, besides cerebral amyloid angiopathy, the use of
anticoagulant therapy. Bleeding risk should always be asse-
ssed and then therapy should be administered accordingly
(20,36). A Brazilian study that included a group of patients
diagnosed with stroke revealed varying prevalence rates of
AF across different age groups. The study found that AF
was diagnosed in 12% of patients aged 65 to 79, in 26% of
patients over the age 80, and 5% of younger patients (6). It
is a leading risk factor for cardioembolic stroke, which is
associated with larger strokes, higher mortality and poorer
outcome (11,37).

Heart failure

Heart failure (HF) and age are important risk
factors for acute ischemic stroke (38). It increases the risk
of ischemic stroke recurrence 2 to 3 times (6). Individually,
hypertension, hypercholesterolemia and diabetes are
significantly associated with HF in older adults, and all
these risk factors together with smoking increase this risk
up to 20 times (39). Coronary artery disease is the main
cause of HE whereas severe HF is a source of cerebral
emboli (6). In individuals over 75 years of age who suffered
an AIS and had HE an elevated heart rate was associated
with higher stroke severity (38).

Coronary artery disease

Age is an important non-modifiable risk factor
for CAD, while CAD is associated with a higher risk of
stroke. Pieri et al. detected a significant increase in the
prevalence of CAD in people with stroke over the age of
65, while there was no difference between the ones below
and over the age of 80 (6). CAD could indicate that the
patient has generalized atherosclerosis, so if an ischemic
stroke occurs, there is a high probability that the cause is
atherothrombotic (27).

Peripheral vascular disease

Peripheral vascular disease (PVD) was associated
with higher stroke severity in a group of AIS patients
between 65 and 74 years, as well as in the group of AIS with
HF patients over 75 (38). It is an independent predictor of
poor outcomes in AIS patients (38).

Myocardial infarction

Age over 65 is a predictive risk for cerebrovascular
events after MI (5). It is important to think about stroke
after MI, particularly in older patients. Lichtman et al.
identified 20% of older people who had a higher risk of
stroke within 6 months after being released from the hos-
pital after MI, based on the presence of clinical factors (AF,
diabetes, hypertension etc.) (40). In a high-risk group of
patients, 1 of 12 that had acute myocardial infarction will
have a stroke within a year (40).
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Table 1. The risk factors for stroke in elderly.

Author(s), publication year

Risk factors for stroke

Results

Pieri et al, 2008

Predominance of women with stroke after 80 years

Roy-O’Reilly et al, 2018 Gender
Gender related risk factors: earlier menopause, pregnancy, OCP
Lisabeth et al, 2018 use, HRT
Willey et al, 2009 Physical activity Greater exercise intensity associated with lower stroke risk in men
at the age 70
Soto et al, 2020 Smoking Less influence of smoking as a risk factor in elderly (over 75 years)
Pieri et al, 2008 Dyslipidemia Low incidence of dyslipidemia in patients with stroke, especially

in patients over the age of 65

Arboix et al, 2006

Murakami et al, 2017

Diabetes mellitus

Frequency of lacunar stroke associated with DM lower in patients
over 85 years

Association between DM and higher risk of stroke in patients
between 60 and 74 years

Soto et al, 2020

Murakami et al, 2017

Less important for groups over 80 years, but most common risk
factor for stroke over the age of 75

o Hypertension
Pieri et al, 2008 SBP is a major individual risk factor for stroke in the middle aged
Giang et al, 2013 men
Andersen et al, 2010 AF increases risk for stroke with aging, but prevalence is lowering
after the age of 70-80
Atrial fibrillation

Morseth et al, 2021

AF results in a 2-fold increase for stroke risk in elderly
(over 70 years)

Ribeito et al, 2024

Heart failure

Hypertension, hypercholesterolemia, diabetes and smoking
increase risk of heart failure up to 20 times in older adults (average
age 70.4 years)

Pieri et al, 2008

Coronary artery disease

Increase in prevalence of CAD in people with stroke over age of 65

Edrissi et al, 2022

Peripheral vascular disease

PVD is associated with greater stroke severity in patients with AIS
between 65 and 74 years, and in patients with AIS and HF over 75
years

Singer et al, 2019.

Myocardial infarction

Age over 65 is a risk factor for CVE after MI

Abbreviations: OCP - Oral contraceptive pill; HRT - Hormone replacement therapy; DM - Diabetes mellitus; SBP - Systolic blood pressure; AF
- Atrial fibrillation; CAD - Coronary artery disease; PVD - Peripheral vascular disease; AIS - Acute ischemic stroke; HF - Heart failure; CVE -
Cerebrovascular event; MI - Myocardial infarction.

Conclusion

3. Benjamin EJ, Blaha M]J, Chiuve SE, Cushman M, Das SR, Deo

Given the increase in average life expectancy, it is

R, et al. Heart Disease and Stroke Statistics-2017 Update: A
Report From the American Heart Association. Circulation. 2017;
135(10):e146-e603.

crucial to identify modifiable risk factors for heart disease 4. Ruan Y, Guo Y, Zheng Y, Huang Z, Sun S, Kowal P, et al.

and stroke. Understanding the most prominent risk factors
in different age groups, how these factors change over time,
their interactions, and their short- and long-term impact 5
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