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Abstract. Cardiovascular diseases (CVDs) are a leading cause of global
mortality and morbidity, influenced by both non-modifiable and modifiable risk
factors. Age, gender, and genetic predisposition determine baseline susceptibility,
while hypertension, diabetes, dyslipidemia, obesity, physical inactivity, smoking, and
psychosocial stress accelerate disease progression. These factors promote endothelial
dysfunction, atherosclerosis, inflammation, oxidative stress, and thrombosis, leading
to clinical outcomes such as myocardial infarction, stroke, and heart failure. Effective
prevention strategies, including lifestyle modification, early detection, medical
treatment, and public health initiatives, can significantly reduce the incidence,
severity, and societal burden of CVDs. Understanding the interplay of risk factors and
pathophysiological mechanisms is essential for improving cardiovascular health
outcomes.
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Introduction Cardiovascular diseases (CVDs) remain the leading cause of
morbidity and mortality worldwide and represent a significant challenge for global
public health. According to the World Health Organization, an estimated 19.8 million
people died from cardiovascular diseases in 2022, accounting for approximately
32 % of all global deaths. Among these deaths, 85 % were attributed to heart
attack and stroke, with a large proportion occurring in low- and middle-income
countries.

In addition, recent global analyses indicate a concerning upward trend in
cardiovascular disease mortality, with the number of deaths increasing over recent
decades due to population growth and aging. Cardiovascular diseases not only
contribute to premature mortality but also have substantial impacts on life quality,
long-term disability, and healthcare expenditures. These burdens are compounded by
prevalent risk factors such as hypertension, diabetes, obesity, and unhealthy lifestyles.

The development of cardiovascular diseases involves a complex interplay of
non-modifiable factors (e.g., age and genetic predisposition) and modifiable risk
factors (e.g., smoking, physical inactivity, and poor diet). Given the high disease
burden and its preventable nature, understanding and addressing these risk factors is
crucial at both individual and population levels. This article aims to analyze the major
risk factors contributing to cardiovascular diseases and to examine their impact on
public health, with a particular emphasis on strategies for prevention and early
intervention.
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Risk Factors Classification (Expanded). Cardiovascular diseases (CVDs)
develop under the influence of a wide range of risk factors, which can be broadly
categorized as non-modifiable and modifiable. Non-modifiable factors such as age,
gender, and genetic predisposition are inherent and cannot be changed, but they
significantly influence disease susceptibility. Aging is associated with structural and
functional changes in the cardiovascular system, including arterial stiffening and
reduced endothelial function, which increase the risk of CVDs. Men typically exhibit
a higher incidence of cardiovascular events at an earlier age than women, although
post-menopausal women experience a sharp rise in risk due to hormonal changes. A
positive family history of cardiovascular diseases further amplifies the likelihood of
disease development through inherited genetic variants that affect lipid metabolism,
blood pressure regulation, and inflammatory responses.

In addition to these inherent factors, a host of modifiable risk factors contribute
substantially to cardiovascular disease onset. These include lifestyle behaviors,
metabolic conditions, and psychosocial influences. Hypertension, a chronic elevation
of blood pressure, damages the arterial walls and accelerates the process of
atherosclerosis. Diabetes mellitus, characterized by chronic hyperglycemia, promotes
vascular injury and endothelial dysfunction, facilitating plaque formation.
Dyslipidemia, with elevated low-density lipoprotein (LDL) cholesterol and reduced
high-density lipoprotein (HDL) cholesterol, further enhances atherogenic processes.
Obesity and overweight contribute to insulin resistance, metabolic syndrome, and
low-grade inflammation, creating an environment conducive to CVD progression.
Lifestyle factors such as tobacco use, physical inactivity, and poor diet are strongly
associated with increased cardiovascular risk. Smoking introduces toxins that induce
oxidative stress, endothelial damage, and pro-thrombotic states. Sedentary behavior
reduces cardiovascular fitness, worsens metabolic profiles, and can exacerbate obesity
and hypertension. Poor nutritional habits, including high intake of saturated fats,
sugars, and salt, further compound these risks.
Psychosocial stress and mental health factors also play an important role. Chronic
stress, depression, and anxiety trigger neurohormonal responses that elevate blood
pressure, increase inflammatory markers, and negatively impact heart rate variability.
Such stressors, when combined with other risk factors, create a synergistic effect,
accelerating the development of cardiovascular pathology.
Understanding the interplay between non-modifiable and modifiable risk factors is
crucial for designing effective prevention and intervention strategies. While non-
modifiable factors define baseline risk, addressing modifiable factors through lifestyle
changes, pharmacological treatment, and community health programs can
significantly reduce disease incidence, severity, and associated economic burden
Pathophysiological Mechanisms (Expanded)
Cardiovascular diseases result from a complex interplay of structural, cellular, and
molecular changes within the cardiovascular system. The progression of these
diseases involves several interconnected mechanisms that together lead to clinical
manifestations such as coronary artery disease, myocardial infarction, stroke, and
heart failure.
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One of the central mechanisms is endothelial dysfunction, which arises due to
hypertension, hyperglycemia, smoking, and other risk factors. The endothelium
normally regulates vascular tone, blood flow, and hemostasis through the production
of nitric oxide and other vasoactive substances. Damage to this layer impairs
vasodilation, increases vascular permeability, and promotes inflammation, creating a
favorable environment for atherosclerotic plaque formation.
Atherosclerosis itself is a chronic inflammatory process characterized by the
accumulation of lipids, immune cells, and fibrous tissue within the arterial wall. This
process narrows blood vessels, limits oxygen and nutrient delivery to tissues, and can
result in ischemia. Plague rupture and subsequent thrombosis are major triggers for
acute cardiovascular events such as myocardial infarction and ischemic stroke.
Chronic low-grade inflammation is another critical contributor. Elevated
inflammatory markers, such as C-reactive protein (CRP) and interleukin-6 (IL-6), are
often observed in patients at risk for CVDs. Persistent inflammation accelerates
endothelial damage, destabilizes plaques, and enhances thrombogenic potential.
Oxidative stress, resulting from an imbalance between reactive oxygen species
(ROS) production and antioxidant defenses, further exacerbates vascular injury. ROS
damage cellular membranes, proteins, and DNA, impairing endothelial function and
promoting atherogenesis. Factors such as obesity, diabetes, smoking, and poor diet
can increase oxidative stress, creating a vicious cycle of vascular damage.
Finally, thrombosis is a key mechanism in acute cardiovascular events. Endothelial
injury, plaque rupture, and hypercoagulable states contribute to clot formation within
arteries, which can abruptly block blood flow and result in tissue necrosis.
These pathophysiological mechanisms are highly interrelated. For instance, metabolic
disturbances associated with obesity and diabetes increase oxidative stress and
inflammation, which in turn worsen endothelial dysfunction and accelerate
atherosclerosis. The synergistic interaction of these mechanisms explains why
individuals with multiple risk factors are at a particularly high risk of severe
cardiovascular events.
A comprehensive understanding of these processes is essential for developing
effective prevention and treatment strategies, including pharmacological
interventions, lifestyle modification, and public health programs aimed at reducing the
burden of cardiovascular disease.

Public Health Impact and Prevention Strategies
Cardiovascular diseases (CVDs) represent a major public health challenge, not only
due to their high mortality and morbidity rates but also because of their profound
economic and social impact. Globally, CVDs account for nearly one-third of all
deaths, placing a substantial burden on healthcare systems. In addition to premature
mortality, these diseases contribute to long-term disability, reduced quality of life, and
increased healthcare costs, particularly in low- and middle-income countries where
access to prevention and treatment is limited.
Addressing modifiable risk factors through comprehensive prevention strategies is
essential for reducing the burden of CVDs. Lifestyle interventions such as adopting a
balanced diet low in saturated fats, sugars, and salt, engaging in regular physical
activity, avoiding tobacco use, and managing stress have been shown to significantly
decrease cardiovascular risk. Early detection and effective management of
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hypertension, diabetes, and dyslipidemia through routine screening and medical care
are equally critical.

Public health initiatives, including community-based programs, health education
campaigns, and policy measures that promote healthy environments, play a pivotal
role in prevention. For example, regulating tobacco use, encouraging active
transportation, and improving access to nutritious foods can create supportive
environments for healthier behaviors at a population level. These strategies not only
reduce individual risk but also have long-term benefits for healthcare systems and
society as a whole.

Ultimately, the integration of individual, community, and national strategies is crucial
for comprehensive cardiovascular disease prevention. Promoting healthy lifestyles,
facilitating early intervention, and ensuring equitable access to care can substantially
mitigate the incidence and impact of CVVDs worldwide.

Conclusion. Cardiovascular diseases remain the leading cause of mortality and
morbidity worldwide, driven by a complex interplay of non-modifiable and
modifiable risk factors. Age, gender, and genetic predisposition establish a baseline
susceptibility, while lifestyle and metabolic factors such as hypertension, diabetes,
dyslipidemia, obesity, physical inactivity, smoking, and psychosocial stress further
accelerate disease development. Understanding these risk factors, along with the
underlying pathophysiological mechanisms—including endothelial dysfunction,
atherosclerosis, inflammation, oxidative stress, and thrombosis—is essential for
effective prevention and management.

Comprehensive strategies that combine lifestyle modification, early detection,
medical intervention, and public health initiatives can significantly reduce the
incidence and severity of cardiovascular diseases. Promoting healthy behaviors at
both individual and population levels not only mitigates the personal health burden
but also decreases economic and social costs associated with these conditions.

In conclusion, a multifaceted approach targeting both risk factor management and
systemic health interventions is critical to reducing the global impact of
cardiovascular diseases and improving long-term health outcomes.
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