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Abstract: INTRODUCTION: Dementia re-
fers to the progressive loss of cognitive func-
tions, which affects the ability to carry out 
daily activities. It results from pathological 
conditions, such as Vascular Dementia, which 
accounts for 10% to 20% of cases in the elder-
ly. Its prevalence increases with age, especially 
in individuals with cardiovascular comorbidi-
ties. Vascular Dementia results from damage 
to the blood vessels in the brain, leading to cell 
death due to hypoxia. The main risk factors 
include hypertension, diabetes, smoking and 
physical inactivity. This condition compro-
mises quality of life, generating dependency, 
psychological suffering and high social costs. 
OBJECTIVES: This study aims to analyze the 
impact of cardiovascular risk factors on the 
prevention and progression of vascular de-
mentia, identifying the most influential ones 
and exploring biological mechanisms such as 
atherosclerosis and stroke. It also analyzes the 
impact of lifestyle and compares interventions, 
seeking to provide guidance for health profes-
sionals and the public on the prevention and 
treatment of vascular dementia. METHODS: 
This integrative review investigated the im-
pact of cardiovascular risk factors on vascular 
dementia, using articles published between 
2019 and 2024 in the VHL, PUBMED and 
MEDLINE databases, with specific keywords. 
The selection process involved three stages: 
identification of 257 articles, exclusion of 169 
for irrelevant topics, resulting in 88 reviewed, 
of which 34 were included in the final analy-
sis to compare approaches to prevention and 
management of vascular dementia. RESULTS 
AND DISCUSSION: Cerebrovascular disea-
ses are important causes of cognitive impair-
ment in the elderly, including atherosclerosis, 
arteriolosclerosis, cerebral amyloid angiopa-
thy (CAA) and microvascular disease. The-
se affect the brain in different ways, causing 
infarcts, hemorrhages and brain atrophy. The 
overlap of cerebrovascular pathologies and 



 3
International Journal of Health Science ISSN 2764-0159 DOI https://doi.org/10.22533/at.ed.1594952423104

Alzheimer’s in the elderly makes diagnosis 
difficult, since factors such as hypertension, 
diabetes, dyslipidemia and smoking influence 
vascular and cerebral health. Hypertension is 
a risk factor for vascular dementia, damaging 
vessels and promoting inflammation and is-
chemic lesions such as leukoaraiosis. The in-
teraction between genetic and environmental 
factors, such as diet and stress, influences the 
progression and development of dementia. 
Type 2 diabetes mellitus is associated with 
vascular dementia due to hyperglycemia and 
insulin resistance, which damage the endo-
thelium and compromise cerebral vascular 
function. Genetic and epigenetic factors, such 
as diet and chronic inflammation, influence 
the progression of the disease. Dyslipidemia 
increases the risk of vascular dementia throu-
gh atherosclerosis and chronic inflammation, 
impairing endothelial function and increa-
sing susceptibility to brain damage. Genes 
related to lipid metabolism and inflammation 
also contribute to this risk. Adopting lifesty-
le changes and pharmacological treatments 
is crucial to controlling dyslipidemia and re-
ducing vascular dementia. Finally, smoking 
has a negative impact on blood vessel health, 
contributing to the development and worse-
ning of vascular dementia. CONCLUSION: 
Cerebrovascular diseases play a crucial role in 
the development of cognitive impairment and 
dementia, especially in the elderly, due to the 
overlap of vascular pathologies. Cardiovascu-
lar risk factors such as hypertension, diabetes 
and dyslipidemia, smoking and physical inac-
tivity contribute significantly to vascular de-
mentia. Understanding genetic and epigenetic 
interactions is essential for developing effecti-
ve preventive strategies. Controlling risk fac-
tors and promoting healthy habits are key to 
reducing morbidity and improving the quality 
of life of the elderly.
Keywords: Dementia, Vascular Dementia, 
Cardiovascular Risk Factors, Cerebrovascular 
Diseases.

INTRODUCTION
Dementia is a generic term that refers to 

a set of symptoms related to the progressive 
loss of cognitive functions, which affect an 
individual’s ability to carry out daily activities 
and engage in social interactions [1]. This 
condition is a result of various pathologies, 
such as Alzheimer’s, Vascular Dementia, Lewy 
Body Dementia and other forms of cognitive 
deterioration and is characterized as one of 
the main public health challenges, especially 
in elderly populations [1]. Vascular Dementia, 
in particular, is the second most common 
form among dementia types, accounting for 
between 10% and 20% of dementia cases in 
the elderly [1,2]. It is estimated that Vascular 
Dementia is more frequent in individuals 
who have cardiovascular comorbidities, such 
as hypertension, diabetes and heart disease, 
reflecting the interconnection between 
vascular and cognitive health [1,2]. 

Vascular dementia affects the quality of 
life of the elderly in significant ways. This 
condition can lead to difficulties in carrying 
out daily activities, compromising autonomy 
and increasing dependence on caregivers and 
family members [3]. In addition, it is often 
accompanied by symptoms such as mood 
swings, depression and anxiety, exacerbating 
the psychological suffering of patients and 
their families [3]. At the same time, it is 
associated with high social and economic 
costs, both in terms of medical care and 
long-term support, representing a growing 
challenge as the elderly population continues 
to increase globally [4].

Vascular Dementia is a type of dementia 
that results from damage to the blood vessels 
in the brain, leading to progressive cognitive 
impairment. This damage can occur through 
small infarcts, hemorrhages or other vascular 
diseases that interrupt cerebral blood flow [4]. 
The deprivation of nerve cells of oxygen and 
essential nutrients causes cell death and the 
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consequent loss of cognitive functions. As a 
result, the individual can develop dementia 
symptoms, which vary according to the 
location and extent of the brain damage [4,5].

Lesions in the frontal areas, for example, 
can cause problems with attention, planning, 
judgment and impulse control, leading to 
changes in behavior and personality [5]. 
Lesions in the temporal regions affect memory, 
language and the ability to recognize objects 
and people [5]. Parietal lesions, in turn, 
compromise spatial perception, attention and 
calculation, while subcortical lesions result 
in slowness, rigidity, tremors and difficulties 
in motor coordination [5]. This complexity 
requires an integrated approach to diagnosis, 
prevention and treatment, with an emphasis 
on managing cardiovascular risk factors.

The risk factors for developing vascular 
dementia are largely associated with 
cardiovascular conditions, such as high blood 
pressure, diabetes, smoking and physical 
inactivity, which increase the likelihood of 
cerebral vascular damage [6]. Additional 
factors such as older age, family history, 
sleep apnea and atrial fibrillation also play 
a significant role in increasing this risk [6]. 
Sleep apnea can cause hypoxemia during the 
night, compromising blood vessels, while 
atrial fibrillation facilitates the formation of 
blood clots, increasing the risk of strokes and, 
consequently, brain damage associated with 
vascular dementia [7].

OBJECTIVES
This study aims to quantify the magnitu-

de of the impact of cardiovascular risk factors 
on the prevention and progression of vascular 
dementia, identifying those with the greatest 
influence. It seeks to explore the underlying 
biological mechanisms, such as atheroscle-
rosis, hypertension and inflammation, which 
contribute to the development of the con-
dition, as well as identifying gaps in resear-

ch to stimulate future investigations [7]. In 
addition, it analyzes the impact of lifestyle, 
smoking and compares the effectiveness of 
intervention models, ranging from behavioral 
changes to the use of medication [7]. In this 
way, it aims to provide applicable guidelines 
for both health professionals and the general 
population on the prevention and treatment 
of vascular dementia.

METHODS
This integrative review was carried out 

with the aim of investigating the impact of 
cardiovascular risk factors on the prevention 
and progression of vascular dementia. The 
searches were conducted in the Virtual 
Health Library (VHL), PUBMED and 
MEDLINE virtual databases, covering 
articles published between 2019 and 2024, in 
English. The following keywords were used: 
“vascular dementia”, “cardiovascular risk 
factors”, “prevention of vascular dementia”, 
“progression of vascular dementia”, and 
“lifestyle interventions” [7,8].

The article selection process was divided 
into three stages. In the first stage, 257 
articles were identified. In the second stage, 
studies with repetitive themes, inconclusive 
data, experimental trials, dissertations, 
theses, conference abstracts and articles that 
did not directly address the relationship 
between cardiovascular risk factors and 
vascular dementia were excluded, resulting 
in 88 articles. In the final stage, these 88 
articles were fully reviewed, leading to the 
inclusion of 34 studies in the final analysis, 
after excluding publications with redundant, 
inconclusive results or low clinical relevance. 
From this refined selection, the extracted data 
was organized and analyzed to construct the 
review and compare the approaches related to 
the prevention and management of vascular 
dementia according to cardiovascular risk 
factors [7,8].
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RESULTS AND DISCUSSION 
Cerebrovascular diseases play a 

significant role in dementia-related cognitive 
impairment, especially among the elderly. 
Among the main types, Atherosclerosis, 
Arteriolosclerosis, Cerebral Amyloid 
Angiopathy (CAA) and Microvascular 
Disease are frequently observed and have 
specific characteristics that make them 
harmful to the brain [7,8]. Atherosclerosis 
affects the lining of the large arteries and 
can lead to infarcts that affect both the gray 
and white matter. Arteriolosclerosis, on the 
other hand, affects small arterioles, resulting 
in lacunar infarcts and microhemorrhages 
that can contribute to cognitive deficits [8]. 
CAA is characterized by the accumulation 
of amyloid-β in blood vessels, associated 
with hemorrhages and cortical microinfarcts, 
while Microvascular Disease impairs the 
delivery of nutrients and the removal of 
metabolic waste, resulting in brain atrophy 
[8]. The coexistence of these conditions, as 
demonstrated in neuropathological studies, 
illustrates the complexity of the clinical 
picture and the challenges in diagnosing and 
managing vascular dementias [8,9].

Epidemiologically, the impact of these 
cerebrovascular diseases on the elderly is 
alarming. Neuropathological studies show 
that a significant proportion of the elderly 
population diagnosed with dementia have 
overlapping cerebrovascular and Alzheimer’s 
diseases, making it difficult to distinguish 
between these conditions and increasing 
the associated burden of morbidity [9]. 
Cerebrovascular pathologies are strongly 
influenced by cardiovascular factors, since 
conditions such as hypertension, diabetes, 
dyslipidemia and smoking affect vascular 
health and cerebral perfusion [9].

The clinical picture of vascular dementia is 
characterized by a combination of cognitive, 
behavioural, motor, visual and physical 

symptoms [10]. Cognitive symptoms include 
memory impairment, attention difficulties, 
language problems, reasoning difficulties and 
disorientation [10]. Behaviorally, patients may 
show mood swings, personality changes and 
anxiety. In motor terms, slowness, stiffness 
and balance problems are common, increasing 
the risk of falls. Visual changes and difficulties 
in spatial perception can also occur, as well as 
incontinence and swallowing difficulties in 
more advanced stages [10,11]. The progression 
of the disease can be gradual or abrupt, often 
related to strokes, and patients often have 
comorbidities such as hypertension, diabetes 
and heart disease, which make clinical 
management difficult [11].

HYPERTENSION
Hypertension acts as a significant risk factor 

for vascular dementia through mechanisms 
involving vascular damage, brain lesions 
and inflammation, with the contribution of 
genetic and epigenetic factors that modulate 
this relationship [11,12]. Proper blood 
pressure management and the modification 
of associated risk factors are fundamental for 
the prevention of vascular dementia and its 
cognitive complications [13].

Chronic hypertension plays a crucial role 
in the pathogenesis of vascular dementia 
through various mechanisms. Firstly, it causes 
damage to blood vessels by generating stress 
on their walls, promoting atherosclerosis 
and hardening of the vessels, which results 
in reduced cerebral blood flow and the 
occurrence of ischemic lesions, such as small 
infarcts [13]. In addition, hypertension can 
lead to leukoaraiosis, characterized by the 
demyelination and death of neurons in the 
subcortical areas of the brain, compromising 
the neural networks responsible for 
cognition [14]. Another important effect of 
hypertension is the increased permeability 
of the blood-brain barrier, allowing the entry 
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of harmful and inflammatory substances 
that damage neurons and glial cells [14,15]. 
Finally, hypertension is associated with 
a chronic inflammatory state, which can 
induce direct neuronal damage and trigger 
neurodegenerative processes, accelerating 
cognitive decline and contributing to the 
progression of vascular dementia [16].

Hypertension is influenced by a complex 
interaction of genetic factors, including 
components such as the Renin-Angiotensin-
Aldosterone System (RAAS), calcium 
channels and the autonomic nervous system 
[16]. Genes that encode elements of the 
RAAS, such as the angiotensin II receptor 
(AGTR1) and the angiotensin-converting 
enzyme (ACE), are strongly associated with 
hypertension; genetic variations in these 
genes can increase sensitivity to the RAAS, 
resulting in significant elevations in blood 
pressure. In addition, the SCN5A gene, 
which encodes calcium channels, plays an 
essential role in regulating vascular tone and 
cardiac muscle contraction; mutations in this 
gene can contribute to the development of 
hypertension [16]. Finally, genes that regulate 
the sympathetic nervous system are also 
implicated in hypertension, where genetic 
variations can increase sympathetic activity 
and consequently raise blood pressure. These 
genetic factors, combined, help to explain 
individual predisposition to hypertension and 
its implications for vascular health.

However, gene expression is influenced by 
environmental factors such as diet, lifestyle, 
stress and exposure to toxins. The interaction 
between genes and the environment is 
complex and largely determines an individual’s 
risk of developing hypertension and vascular 
dementia [16]. In this respect, epigenetics, 
which refers to hereditary modifications in 
gene expression that do not involve changes 
in the DNA sequence, is largely triggered by 
environmental factors such as diet, stress and 
a sedentary lifestyle [16,17]. 

In this sense, hypertension can be 
influenced by epigenetic factors such as DNA 
methylation and histone modifications [18]. 
These factors can be triggered by external 
elements, such as a diet rich in carbohydrates 
and saturated fats, stress and a sedentary 
lifestyle. Throughout life, these factors 
accumulate and may be closely associated 
with the development of vascular dementia 
in older people [18]. The resulting epigenetic 
modifications can affect the expression of 
genes related to cardiovascular function, 
inflammation and cell death. In addition, 
these changes can impact neuroplasticity and 
the response to oxidative stress, which are 
crucial for brain health [18].

DIABETES MELLITUS 2
Diabetes mellitus, especially type 2, is 

strongly associated with the development of 
vascular dementia through a combination of 
metabolic and vascular factors. The chronic 
increase in blood glucose levels can lead to 
hyperglycemia, which is related to endothelial 
damage and inflammation, resulting in athe-
rosclerosis and reduced cerebral blood flow 
[19]. This can cause ischemic lesions, inclu-
ding small infarcts, which affect brain struc-
tures involved in cognitive functions [19].

In addition, diabetes can cause a state of 
insulin resistance, which not only impairs 
glucose metabolism, but also affects the 
regulation of vascular tone and homeostasis. 
Insulin resistance is associated with an 
increase in the permeability of the blood-
brain barrier, allowing harmful substances to 
enter the brain and contributing to cell death 
[20]. Patients with diabetes are also at greater 
risk of developing leukoaraiosis, a condition 
that results from the death of neurons and 
demyelination in the subcortical areas of the 
brain, leading to cognitive impairment [20].
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With regard to genetics, several genetic 
variants are associated with diabetes and the 
risk of vascular dementia. Genes related to 
glucose metabolism, insulin regulation and 
endothelial function, such as the TCF7L2 gene, 
are implicated in the predisposition to type 2 
diabetes [21]. In addition, polymorphisms 
in genes that affect inflammation and the 
response to oxidative stress may increase 
the risk of cerebrovascular complications in 
diabetic individuals [21].

Environmental factors can have a major 
impact on the patient’s clinical condition. Diets 
rich in sugars and fats can induce epigenetic 
changes that affect the expression of genes 
involved in inflammation, endothelial function 
and insulin resistance, exacerbating the risk of 
brain damage [22]. Chronic activation of the 
transcription factor NF-κB is associated with 
low-grade inflammation, which can damage 
vascular integrity and contribute to cognitive 
deterioration, since chronic inflammation 
damages blood vessels and brain cells [22]. 
Pro-inflammatory cytokines such as TNF-α, 
IL-6 and IL-1β are of particular concern, as 
they promote this inflammatory process and 
can lead to endothelial damage, increasing the 
risk of cerebrovascular disease. Endothelial 
function is equally crucial, with the enzyme 
eNOS, which produces nitric oxide essential 
for vasodilation, being impaired in high-fat 
diets. This can result in reduced cerebral blood 
flow and conditions such as atherosclerosis, 
contributing to vascular dementia [22,23].

DYSLIPIDEMIA 
Dyslipidemia, characterized by abnormal 

levels of lipids in the blood, is a significant 
risk factor for the development of vascular 
dementia. This condition is associated with 
alterations in lipid metabolism, inflammation 
and vascular damage, as well as being 
influenced by genetic and epigenetic factors 
that can aggravate these processes [24]. High 
levels of low-density lipoproteins (LDL) and 
total cholesterol, for example, contribute to 
the formation of atherosclerotic plaques in 
the arteries, which can narrow and obstruct 
blood vessels, impairing cerebral blood flow. 
This obstruction results in ischemia and brain 
damage, leading to vascular dementia [24,25].

In addition to atherosclerosis, dyslipide-
mia compromises endothelial function, which 
is essential for vascular health. A reduction in 
the production of nitric oxide (NO), a crucial 
molecule for vasodilation, occurs as a result of 
dyslipidemia, which aggravates inflammation 
and oxidative stress [26]. These factors da-
mage vascular and neuronal cells, increasing 
susceptibility to brain damage. The presence 
of excess lipids, especially oxidized lipopro-
teins, triggers a chronic inflammatory respon-
se, with the release of inflammatory cytokines 
such as TNF-α and IL-6, which damage neu-
rons and promote cell death, contributing to 
the progression of vascular dementia [26,27].

Genetic association plays an important 
role in predisposition to dyslipidemia and 
vascular dementia. Genetic variations in ge-
nes that regulate lipid metabolism, such as the 
low-density lipoprotein receptor (LDLR), can 
predispose individuals to high cholesterol le-
vels [27]. In addition, polymorphisms in ge-
nes that influence the inflammatory response, 
such as NF-κB, can amplify inflammation in 
dyslipidemic individuals, exacerbating vascu-
lar and neuronal damage. These genetic pre-
dispositions, in combination with epigenetic 
factors such as modifications in DNA me-
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thylation induced by high-fat diets, influen-
ce the severity of dyslipidemia and its rela-
tionship with vascular dementia [27].

In short, dyslipidemia plays a crucial role 
in the pathogenesis of vascular dementia, 
operating through complex mechanisms 
involving atherosclerosis, inflammation 
and endothelial dysfunction [27]. The 
interaction with other risk factors, such 
as hypertension and diabetes, and the 
influence of epigenetic factors further 
increase this relationship. Adopting lifestyle 
changes and pharmacological treatment are 
essential for controlling dyslipidemia and, 
consequently, reducing the risk of vascular 
dementia [27,28]. Understanding these 
mechanisms is fundamental to developing 
effective prevention and treatment strategies, 
enabling more appropriate management for 
populations at risk [27,28].

SMOKING
The specific mechanisms by which smoking 

contributes to vascular dementia are complex 
and multifactorial. One of the main factors is 
the reduction in cerebral blood flow caused by 
the presence of carbon monoxide in cigarette 
smoke, which binds to hemoglobin and redu-
ces the blood’s ability to transport oxygen to 
the brain [29]. This chronic hypoxia can result 
in neuronal death and, consequently, the de-
velopment of dementia. In addition, smoking 
increases blood viscosity, hindering circula-
tion and increasing the risk of clots forming 
which can obstruct brain vessels [29]. Other 
substances in cigarettes cause direct damage 
to neurons, accelerating the process of neu-
rodegeneration, while the alteration of the in-
testinal microbiota caused by smoking can af-
fect the production of neurotransmitters and 
increase the permeability of the blood-brain 
barrier, contributing to brain inflammation 
[29].

In addition to the direct mechanisms, 
smoking interacts with other risk factors, such 
as apolipoprotein E (ApoE) and homocysteine. 
The ApoE ε4 variant, which is associated 
with the risk of Alzheimer’s disease, further 
increases the vulnerability of smokers to 
developing dementia [30]. Similarly, smoking 
raises levels of homocysteine, an amino acid 
linked to an increased risk of cardiovascular 
and neurodegenerative diseases. The impact 
of passive smoking should also be considered, 
as exposure to second-hand smoke, albeit to 
a lesser degree, increases the risk of vascular 
dementia, with potentially long-lasting 
effects on the brain development of children 
and adolescents [30]. Therefore, smoking 
cessation is the most effective measure to 
reduce this risk, complemented by nicotine 
replacement therapies and the treatment of 
associated comorbidities such as hypertension 
and diabetes. Understanding these factors 
is fundamental for the prevention and 
management of vascular dementia, promoting 
brain health throughout life [30].

CONCLUSION
Cerebrovascular diseases are a critical 

factor in dementia-related cognitive 
impairment, especially among the elderly, 
where overlapping pathologies such as 
atherosclerosis, arteriolosclerosis, cerebral 
amyloid angiopathy and microvascular 
disease can aggravate the clinical situation. 
The impact of these conditions is alarming, as 
they are often associated with cardiovascular 
risk factors such as hypertension, diabetes and 
dyslipidemia, which contribute significantly to 
the development and progression of vascular 
dementia [31,32].

The clinical picture, characterized by a 
diversity of cognitive, behavioural and physical 
symptoms, represents a challenge in diagnosis 
and management, with hypertension being 
one of the main intervening factors which, 
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through multiple mechanisms, triggers 
vascular damage and neurodegeneration. In 
addition, genetic and epigenetic interactions 
shape individual predisposition, highlighting 
the importance of prevention and intervention 
strategies that address these risk factors [33].

In short, recognizing the complexity of 
cerebrovascular diseases and their multiple 
determinants is essential for developing 

effective approaches aimed at promoting brain 
health and minimizing the risks of vascular 
dementia. The appropriate management of 
risk factors and the promotion of healthy 
lifestyles are fundamental to reducing the 
burden of morbidity associated with these 
conditions and improving the quality of life of 
the elderly population [33,34].
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