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Abstract

Introduction:

Sleep disorders, including insomnia, obstructive sleep apnea (OSA) and other sleep disorders,

are increasingly recognized as important risk factors for cardiovascular diseases such as

hypertension and coronary artery disease. This review aims to analyze the current literature on

the impact of sleep disorders on cardiovascular health, focusing on the underlying

pathophysiological mechanisms and the effectiveness of diagnostic and therapeutic
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approaches. The results highlight the importance of early diagnosis and treatment of sleep

disorders to reduce cardiovascular risk.

Aim of the Study:

The main objective of this study is to review and summarize recent findings on the

relationship between sleep disorders and cardiovascular diseases, with a particular focus on

hypertension and coronary artery disease. This study aims to elucidate the pathophysiological

mechanisms linking these conditions and to evaluate the effectiveness of current diagnostic

and therapeutic strategies.

Materials and Methods:

This review was conducted by searching PubMed for articles published in the last ten years

(2014-2024) using keywords such as „insomnia”, „obstructive sleep apnea”, „hypertension”,

„coronary heart disease”, „polysomnography”.

Conclusions:

The evidence reviewed in this article suggests that sleep disorders are important and

independent risk factors for cardiovascular disease. Insomnia, obstructive sleep apnea and

other sleep disorders contribute to cardiovascular morbidity through mechanisms such as

increased sympathetic activity, systemic inflammation and metabolic dysregulation. Effective

diagnosis and treatment of sleep disorders, including the use of CPAP therapy for obstructive

sleep apnea and cognitive-behavioral therapy for insomnia, can mitigate these risks and

improve cardiovascular outcomes.

Keywords: „insomnia”, „obstructive sleep apnea”, „hypertension”, „coronary heart disease”,

„polysomnography”.

Introduction

Sleep is an essential physiological process that plays a critical role in maintaining overall health and well-being.

Adequate sleep is necessary for cognitive function, emotional stability, and the regulation of various

physiological processes, including metabolic and cardiovascular functions. Despite its importance, sleep
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disorders are highly prevalent in modern society, affecting millions of individuals globally. These disorders,

which include insomnia, obstructive sleep apnea (OSA), restless legs syndrome (RLS), and circadian rhythm

disorders, can have profound effects on health, particularly on cardiovascular health.

Insomnia, characterized by difficulty initiating or maintaining sleep, is one of the most common sleep disorders.

It affects approximately 10% to 30% of the general population, with higher prevalence rates observed in older

adults and individuals with chronic medical conditions [1]. Chronic insomnia is associated with a range of

adverse health outcomes, including an increased risk of developing hypertension, coronary artery disease, and

other cardiovascular conditions [2].

Obstructive sleep apnea (OSA) is another prevalent sleep disorder, affecting an estimated 9% to 38% of adults

[3]. OSA is characterized by recurrent episodes of partial or complete upper airway obstruction during sleep,

leading to intermittent hypoxia, sleep fragmentation, and a range of physiological disturbances. The condition is

more common in men, older adults, and individuals with obesity. OSA has been strongly linked to

cardiovascular diseases, including hypertension, atrial fibrillation, myocardial infarction, and stroke [4].

Restless legs syndrome (RLS) and circadian rhythm disorders, such as shift work sleep disorder, also contribute

to cardiovascular risk. RLS is characterized by an uncontrollable urge to move the legs, usually accompanied by

uncomfortable sensations, which can significantly disrupt sleep [5]. Circadian rhythm disorders, which involve

misalignment between the endogenous circadian clock and the external environment, are increasingly common

in modern society due to factors such as shift work and exposure to artificial light at night [6]. These disorders

have been associated with an increased risk of metabolic syndrome, hypertension, and coronary artery disease

[7].

The pathophysiological mechanisms linking sleep disorders to cardiovascular diseases are complex and

multifaceted. Chronic sleep deprivation and poor sleep quality can lead to increased sympathetic nervous system

activity, hormonal imbalances, systemic inflammation, and metabolic dysregulation. These factors contribute to

the development and progression of cardiovascular diseases [8]. For instance, sleep deprivation increases levels

of cortisol and catecholamines, which can lead to hypertension and other cardiovascular issues [9]. Furthermore,

intermittent hypoxia associated with OSA promotes oxidative stress and endothelial dysfunction, which are key

contributors to atherosclerosis and cardiovascular morbidity [10].

The impact of sleep disorders on cardiovascular health extends beyond the traditional risk factors of

hypertension and coronary artery disease. Studies have shown that sleep disorders are associated with an

increased risk of heart failure, arrhythmias, and sudden cardiac death [11]. These associations highlight the

importance of early recognition and effective management of sleep disorders to mitigate their adverse

cardiovascular effects.

Despite the growing body of evidence linking sleep disorders to cardiovascular diseases, these conditions often

remain underdiagnosed and undertreated. This is partly due to the lack of awareness among healthcare providers

and the general population about the significance of sleep health. Additionally, the overlap of symptoms between

sleep disorders and other medical conditions can complicate diagnosis [12].
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The primary aim of this study is to review and synthesize the most recent research findings on the relationship

between sleep disorders and cardiovascular diseases, with a specific focus on hypertension and coronary artery

disease. This study aims to elucidate the pathophysiological mechanisms linking these conditions and to evaluate

the effectiveness of current diagnostic and therapeutic strategies. By increasing awareness and understanding of

these associations, this review seeks to highlight the importance of incorporating sleep health into routine

cardiovascular care.

Epidemiology of sleep disorders

Epidemiological studies have shown that sleep disorders are highly prevalent in the general

population. For instance, the prevalence of insomnia ranges from 10% to 30% in various

populations [1]. Similarly, obstructive sleep apnea affects approximately 9% to 38% of adults,

with higher rates in men and older adults [3]. These sleep disorders are associated with

several risk factors, including obesity, smoking, and a sedentary lifestyle [12].

A meta-analysis conducted by Heinzer et al. (2015) reported that nearly 1 billion people

worldwide suffer from moderate to severe obstructive sleep apnea, highlighting the global

burden of this conditio [13]. The study also noted significant geographic variations in the

prevalence of OSA, with higher rates observed in North America and Asia compared to

Europe.

Restless legs syndrome (RLS) is another common sleep disorder, affecting approximately 5%

to 10% of the adult population [14]. This condition is characterized by an uncontrollable urge

to move the legs, particularly during rest, and can significantly disrupt sleep quality, leading

to increased cardiovascular risk.

Pathophysiological mechanisms

Chronic sleep deprivation not only affects the cardiovascular system through increased

sympathetic nervous system activity but also leads to hormonal imbalances, including

elevated levels of cortisol, a stress hormone that can contribute to hypertension and other

cardiovascular issues [9]. Additionally, reduced sleep duration has been linked to increased

levels of inflammatory markers such as C-reactive protein and interleukin-6, which are known

to play a role in atherogenesis [15].

Further, the intermittent hypoxia caused by obstructive sleep apnea leads to oxidative stress,

which damages the endothelium, the inner lining of blood vessels, and contributes to the
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development of atherosclerosis [11]. This endothelial dysfunction, coupled with increased

sympathetic activity, results in elevated blood pressure and heightened risk for cardiovascular

events [10].

The role of the autonomic nervous system in the development of cardiovascular diseases due

to sleep disorders is also critical. Sleep deprivation and disturbances lead to increased

sympathetic tone and decreased parasympathetic activity, which contribute to hypertension,

increased heart rate, and arrhythmias [16]. This autonomic imbalance is particularly evident in

patients with OSA, where repeated episodes of apnea and hypopnea result in significant

fluctuations in heart rate and blood pressure [17].

In addition to these mechanisms, sleep disorders can impact cardiovascular health through

alterations in glucose metabolism and insulin sensitivity. Sleep deprivation and poor sleep

quality have been associated with insulin resistance, a condition in which cells in the body

become less responsive to insulin, leading to higher blood glucose levels and an increased risk

of developing type 2 diabetes [18]. This metabolic disturbance is a well-established risk factor

for cardiovascular disease.

Chronic sleep loss also affects lipid metabolism. Studies have shown that individuals with

insufficient sleep have higher levels of low-density lipoprotein (LDL) cholesterol and

triglycerides, both of which are significant contributors to atherosclerosis [19]. These lipid

abnormalities can exacerbate the risk of coronary artery disease and other cardiovascular

conditions.

Furthermore, sleep disorders can lead to hypercoagulability, a state in which the blood is more

prone to clotting. This condition is particularly dangerous as it can increase the likelihood of

thrombotic events, such as myocardial infarction and stroke. Intermittent hypoxia, a

characteristic of obstructive sleep apnea, promotes platelet aggregation and increases the

levels of coagulation factors, contributing to a prothrombotic state [20].

Insomnia and cardiovascular disease

Numerous studies have demonstrated a significant association between insomnia and

cardiovascular diseases. For example, a meta-analysis found that individuals with insomnia

have a higher risk of developing hypertension compared to those with normal sleep patterns

[2]. Another study reported that chronic insomnia increases the risk of coronary artery disease
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[21]. These findings highlight the importance of recognizing and managing insomnia to

prevent cardiovascular complications.

Insomnia is not only associated with an increased risk of hypertension and coronary artery

disease but also with stroke and heart failure. A large cohort study found that individuals with

chronic insomnia had a significantly higher risk of stroke, independent of other cardiovascular

risk factors. Additionally, a longitudinal study demonstrated that persistent insomnia

symptoms were associated with a 27% increased risk of developing heart failure [22].

The impact of insomnia on cardiovascular health is mediated through several pathways,

including increased sympathetic activity, hormonal imbalances, and inflammation. Insomnia

leads to a chronic stress response, which elevates cortisol levels and promotes a pro-

inflammatory state. These physiological changes contribute to endothelial dysfunction and

atherogenesis, increasing the risk of cardiovascular events [23].

Obstructive sleep apnea and cardiovascular disease

The relationship between obstructive sleep apnea (OSA) and cardiovascular disease is well-

documented. OSA causes intermittent hypoxia, which leads to increased sympathetic activity

and systemic inflammation, both of which are detrimental to cardiovascular health. Studies

have shown that OSA is an independent risk factor for hypertension, with untreated OSA

patients having a significantly higher incidence of resistant hypertension [24]. Furthermore,

OSA has been linked to an increased risk of atrial fibrillation, stroke, and myocardial

infarction, underscoring the importance of diagnosing and treating this sleep disorder [25].

The nocturnal hypoxia experienced by OSA patients activates several harmful pathways,

including oxidative stress and inflammation, which contribute to the pathogenesis of

atherosclerosis and other cardiovascular diseases. Effective treatment of OSA with CPAP

therapy has been shown to reduce these risks significantly [25]. Long-term studies indicate

that CPAP therapy not only improves sleep quality but also has a favorable impact on

cardiovascular outcomes by reducing blood pressure and preventing myocardial infarction

and stroke [26].

Sleep disorders and cardiovascular disease
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Other sleep disorders, such as restless legs syndrome (RLS) and circadian rhythm disorders,

have also been implicated in cardiovascular disease. Restless legs syndrome, characterized by

an uncontrollable urge to move the legs, particularly during rest, has been associated with an

increased risk of cardiovascular diseases, possibly due to the frequent sleep disturbances and

sympathetic overactivity it causes [27]. Circadian rhythm disorders, such as shift work sleep

disorder, disrupt the normal sleep-wake cycle and have been linked to an increased risk of

hypertension and coronary artery disease [28].

A comprehensive review by Vyas et al. (2012) demonstrated that shift workers have a 40%

increased risk of cardiovascular events compared to non-shift workers [29]. The disruption of

circadian rhythms leads to metabolic and hormonal imbalances that adversely affect

cardiovascular health [30].

Diagnostic and therapeutic methods

Accurate diagnosis and effective treatment of sleep disorders are crucial in mitigating their

impact on cardiovascular health. Polysomnography remains the gold standard for diagnosing

sleep apnea, while actigraphy and sleep diaries are commonly used for diagnosing insomnia

and other sleep disturbances [12]. Treatments for insomnia typically involve cognitive-

behavioral therapy (CBT-I) and pharmacotherapy, which have been shown to improve sleep

quality and reduce associated cardiovascular risks [31]. Continuous positive airway pressure

(CPAP) therapy is the standard treatment for OSA and has been proven to lower blood

pressure and improve cardiovascular outcomes in patients with OSA [32].

In addition to CPAP, other treatment options for OSA include oral appliances and lifestyle

modifications, such as weight loss, which have shown efficacy in reducing the severity of

apnea and improving cardiovascular health [33]. For patients with severe OSA who do not

respond to these treatments, surgical options such as uvulopalatopharyngoplasty (UPPP) may

be considered [34].

Emerging treatments, such as hypoglossal nerve stimulation, offer promising alternatives for

patients with moderate to severe OSA who are intolerant to CPAP therapy. This approach has

shown significant improvements in both sleep apnea symptoms and cardiovascular outcomes

[35].
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Pharmacological treatments for insomnia, including benzodiazepines and non-benzodiazepine

sleep aids, can be effective but must be used with caution due to potential side effects and

dependency risks. Recent studies suggest that melatonin and other chronobiotic agents may

help manage circadian rhythm disorders and improve cardiovascular outcomes by aligning the

sleep-wake cycle with the natural circadian rhythm [36].

Behavioral interventions, such as sleep hygiene education and relaxation techniques, are also

beneficial in managing sleep disorders and reducing cardiovascular risks. These non-

pharmacological approaches aim to improve sleep quality and duration by addressing lifestyle

factors that contribute to sleep disturbances [37].

Conclusions

Sleep disorders, including insomnia, obstructive sleep apnea, and other sleep disturbances, significantly impact

cardiovascular health through mechanisms involving sympathetic overactivity, systemic inflammation, and

hormonal imbalances. Recognizing and managing these disorders is essential for preventing cardiovascular

complications and improving overall health outcomes. Future research should continue to explore the

pathophysiological links between sleep disorders and cardiovascular disease, as well as develop and refine

effective treatment strategies.
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