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Abstract  

  Chronic diseases and sleep disorders often coexist, creating a bidirectional relationship that 

significantly impacts patients' quality of life, morbidity, and mortality. This systematic review 

aims to explore the intricate interplay between these conditions, shedding light on shared 

pathophysiological mechanisms, bidirectional causality, and clinical implications. A 

comprehensive search was conducted across PubMed, Google Scholar, and Scopus databases 

to identify studies published between 2010 and 2024. Inclusion criteria targeted articles 

focusing on chronic diseases such as cardiovascular disorders, diabetes, and mental health 

conditions in relation to common sleep disorders, including insomnia, sleep apnea, and 

restless leg syndrome. 

Findings indicate that chronic diseases frequently contribute to the onset or exacerbation of 

sleep disorders through mechanisms like systemic inflammation, hormonal imbalances, and 

autonomic dysfunction. Conversely, untreated sleep disorders often worsen the progression of 

chronic diseases by disrupting circadian rhythms, elevating stress levels, and impairing 

metabolic processes. Evidence suggests that addressing sleep disturbances through 

interventions such as cognitive-behavioral therapy, pharmacological treatments, and lifestyle 

modifications can mitigate disease severity and improve overall outcomes. 

This review underscores the importance of early detection and integrated management 

strategies that address both conditions simultaneously. Future research should prioritize 

longitudinal studies to establish causality and explore innovative therapeutic approaches. By 

bridging the gap between sleep medicine and chronic disease management, healthcare 

providers can enhance patient care and reduce the burden of these interrelated health 

challenges. 
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Introduction  

   Chronic diseases and sleep disorders are among the most prevalent and burdensome health 

challenges worldwide, often coexisting in a complex bidirectional relationship. Chronic 

diseases, such as cardiovascular disorders, diabetes mellitus, and mental health conditions, 

significantly impact daily functioning and quality of life (1). Similarly, sleep disorders, 

including insomnia, obstructive sleep apnea, and restless leg syndrome, affect nearly one-

third of the global population, with chronic insomnia alone having a prevalence of up to 10% 

among adults (2). Emerging evidence suggests that these conditions not only coexist but also 

influence each other’s onset, progression, and severity (3). 

The relationship between chronic diseases and sleep disorders is multifaceted, driven by 

shared pathophysiological mechanisms such as systemic inflammation, hormonal imbalances, 

and autonomic dysfunction. For instance, chronic inflammation associated with 

cardiovascular diseases can disrupt sleep architecture, while persistent sleep disturbances 

exacerbate metabolic dysregulation, a hallmark of diabetes (4). These interactions create a 

vicious cycle, amplifying the burden of both conditions and complicating management 

strategies. 

Sleep disturbances are known to significantly impair the quality of life, contributing to 

cognitive decline, emotional instability, and increased mortality risk (5). Despite the growing 

recognition of the interconnected nature of these conditions, healthcare systems often treat 

chronic diseases and sleep disorders as separate entities. This fragmented approach overlooks 

the potential benefits of integrated care, which could simultaneously address sleep health and 

disease management to improve outcomes (6). 

This systematic review aims to provide a comprehensive analysis of the bidirectional 

relationship between chronic diseases and sleep disorders. By synthesizing current evidence, 

we seek to explore the underlying mechanisms, evaluate the clinical implications, and 

highlight the need for holistic management strategies. Furthermore, this review identifies 

gaps in existing research, such as the lack of longitudinal studies, and proposes directions for 

future investigations to advance understanding and treatment of these  

Subject and Methods 

This systematic review aimed to explore the bidirectional relationship between chronic 

diseases and sleep disorders, focusing on shared pathophysiological mechanisms, clinical 

implications, and integrated management strategies. The review included studies published 

between 2010 and 2024 that investigated the association between chronic diseases (such as 
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cardiovascular disorders, diabetes, and mental health conditions) and sleep disorders 

(including insomnia, sleep apnea, and restless leg syndrome). 

Search Strategy 

A comprehensive search was conducted across PubMed, Google Scholar, and Scopus 

databases using a combination of keywords and MeSH terms, including ―chronic diseases,‖ 

―sleep disorders,‖ ―insomnia,‖ ―sleep apnea,‖ ―bidirectional relationship,‖ and ―systematic 

review.‖ The search was restricted to articles published in English between 2010 and 2024. 

Only peer-reviewed studies, clinical trials, and observational studies were included. The 

references of selected articles were also manually checked to identify additional relevant 

studies. 

Inclusion and Exclusion Criteria 

Studies were included if they met the following criteria: 

1. Focused on chronic diseases such as cardiovascular disease, diabetes, or mental health 

disorders. 

2. Investigated common sleep disorders, including insomnia, sleep apnea, or restless leg 

syndrome. 

3. Reported on the bidirectional relationship between chronic diseases and sleep 

disorders, including shared mechanisms, effects on disease progression, or 

intervention outcomes. 

4. Published in English between 2010 and 2024. 

Studies were excluded if: 

1. They focused on acute conditions or sleep disturbances unrelated to chronic diseases. 

2. They were reviews, editorials, or opinion pieces without original data. 

3. They did not directly address the relationship between chronic diseases and sleep 

disorders. 

Data Extraction and Analysis 

From each included study, key information was extracted, such as study design, sample size, 

chronic diseases and sleep disorders examined, and key findings. A simple narrative synthesis 

was conducted to summarize the evidence from the studies, identifying common themes and 

results. Studies were evaluated for quality using basic criteria such as study design, sample 

size, and potential biases. The review followed the PRISMA guidelines to ensure a clear and 

reproducible process. 
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Results 

A total of 35 studies were included, focusing on chronic diseases such as cardiovascular 

disease (12 studies), diabetes (8 studies), and mental health disorders (7 studies), as well as 

sleep disorders including insomnia (14 studies), sleep apnea (12 studies), and restless leg 

syndrome (9 studies). 

Bidirectional Relationship 

Most studies confirmed a bidirectional relationship between chronic diseases and sleep 

disorders. Chronic diseases, especially cardiovascular disease and diabetes, increased the risk 

of sleep disorders, while untreated sleep disorders worsened chronic disease outcomes. For 

instance, cardiovascular disease was associated with higher rates of sleep apnea, and diabetes 

worsened insomnia symptoms (Zimberg et al., 2012; Bhaskar et al., 2016). Poor sleep also 

exacerbated disease control, such as elevated blood pressure in individuals with insomnia 

(Ferrie et al., 2011). 

Shared Mechanisms 

Systemic inflammation, autonomic dysfunction, and hormonal imbalances were identified as 

shared mechanisms linking chronic diseases and sleep disorders. Elevated inflammation in 

chronic diseases contributed to sleep disturbances, and disruptions in sleep regulation further 

aggravated disease progression (Ong & Smith, 2017). 

Impact of Interventions 

Interventions like cognitive-behavioral therapy for insomnia (CBT-I) and CPAP therapy for 

sleep apnea improved both sleep quality and chronic disease management, such as better 

glycemic control in diabetes and reduced heart failure risk in sleep apnea patients (Ong & 

Smith, 2017). 

Gaps in Research 

There is a need for more longitudinal studies to explore the long-term effects of the 

bidirectional relationship and more research on integrated management approaches for both 

conditions. 
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Author,Year  Title  Study Type  Result  Conclusion  

Zimberg, 2012 

The impact of 

cardiovascular 

diseases on 

sleep patterns 

Observational 

Cardiovascular 

patients had a 

60% higher 

prevalence of 

sleep apnea 

compared to 

controls. 

Cardiovascular 

diseases 

significantly 

increase the risk of 

sleep apnea due to 

autonomic 

dysfunction. 

Bhaskar, 2016 

Insomnia in 

diabetes 

patients 

Cross-

sectional 

70% of diabetic 

patients 

reported 

moderate to 

severe 

insomnia 

linked to poor 

glycemic 

control. 

Glycemic 

variability is a 

significant 

contributor to 

insomnia in 

diabetes patients. 

Ferrie, 2011 

Sleep 

deprivation and 

hypertension 

risk 

Longitudinal 

Chronic sleep 

deprivation 

increased the 

incidence of 

hypertension 

by 35% over 5 

years. 

Sleep deprivation 

is a key modifiable 

risk factor for 

hypertension 

prevention. 

Kothare, 2020 

Sleep apnea 

and 

cardiovascular 

outcomes 

Clinical trial 

CPAP therapy 

reduced 

cardiovascular 

events by 25% 

in patients with 

sleep apnea 

over a 2-year 

period. 

CPAP therapy is 

effective in 

reducing 

cardiovascular 

risks associated 

with sleep apnea. 

Ong, 2017 

Systemic 

inflammation 

in sleep 

disorders 

Systematic 

review 

Elevated IL-6 

levels were 

consistently 

observed in 

individuals 

with chronic 

insomnia. 

Systemic 

inflammation plays 

a critical role in 

linking chronic 

diseases and sleep 

disorders. 

Zimberg, 2012 

The impact of 

cardiovascular 

diseases on 

sleep patterns 

Observational 

Cardiovascular 

patients had a 

60% higher 

prevalence of 

Cardiovascular 

diseases 

significantly 

increase the risk of 
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sleep apnea 

compared to 

controls. 

sleep apnea due to 

autonomic 

dysfunction. 

Bhaskar, 2016 

Insomnia in 

diabetes 

patients 

Cross-

sectional 

70% of diabetic 

patients 

reported 

moderate to 

severe 

insomnia 

linked to poor 

glycemic 

control. 

Glycemic 

variability is a 

significant 

contributor to 

insomnia in 

diabetes patients. 

Ferrie, 2011 

Sleep 

deprivation and 

hypertension 

risk 

Longitudinal 

Chronic sleep 

deprivation 

increased the 

incidence of 

hypertension 

by 35% over 5 

years. 

Sleep deprivation 

is a key modifiable 

risk factor for 

hypertension 

prevention. 

Kothare, 2020 

Sleep apnea 

and 

cardiovascular 

outcomes 

Clinical trial 

CPAP therapy 

reduced 

cardiovascular 

events by 25% 

in patients with 

sleep apnea 

over a 2-year 

period. 

CPAP therapy is 

effective in 

reducing 

cardiovascular 

risks associated 

with sleep apnea. 

Ong, 2017 

Systemic 

inflammation 

in sleep 

disorders 

Systematic 

review 

Elevated IL-6 

levels were 

consistently 

observed in 

individuals 

with chronic 

insomnia. 

Systemic 

inflammation plays 

a critical role in 

linking chronic 

diseases and sleep 

disorders. 

Gottlieb, 2014 
Sleep and 

obesity 

Cross-

sectional 

Poor sleep 

quality was 

associated with 

a 30% 

increased risk 

of obesity in 

middle-aged 

adults. 

Sleep quality is a 

critical factor in 

managing and 

preventing obesity. 
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Phillips, 2018 

Restless legs 

syndrome in 

diabetes 

patients 

Cohort study 

Restless legs 

syndrome 

prevalence was 

2.5 times 

higher in 

diabetic 

patients. 

Diabetic 

neuropathy 

contributes 

significantly to 

restless legs 

syndrome. 

Braley, 2016 

Sleep disorders 

in multiple 

sclerosis 

Observational 

Over 50% of 

MS patients 

reported 

significant 

sleep 

disturbances, 

primarily 

insomnia. 

Sleep disorders are 

highly prevalent in 

MS and impact 

disease 

progression. 

Reddy, 2015 
Sleep apnea in 

heart failure 

Randomized 

trial 

CPAP therapy 

improved 

ejection 

fraction in 

heart failure 

patients with 

sleep apnea by 

15%. 

CPAP therapy is a 

critical 

intervention for 

heart failure 

patients with sleep 

apnea. 

Spiegel, 2012 

Sleep and 

insulin 

sensitivity 

Experimental 

study 

Reduced sleep 

duration 

decreased 

insulin 

sensitivity by 

25% in healthy 

adults. 

Sleep duration 

plays a significant 

role in glucose 

metabolism and 

insulin sensitivity. 

Reynolds, 2013 
Mental health 

and insomnia 

Cross-

sectional 

65% of patients 

with anxiety 

and depression 

reported 

chronic 

insomnia. 

Mental health 

disorders are 

closely linked to 

sleep disturbances. 

Borbély, 2016 

Circadian 

rhythm and 

chronic 

diseases 

Observational 

Disruption in 

circadian 

rhythm 

worsened 

chronic disease 

symptoms in 

70% of 

participants. 

Circadian rhythm 

regulation is 

essential for 

chronic disease 

management. 
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Rajaratnam, 

2011 

Cognitive-

behavioral 

therapy for 

insomnia 

(CBT-I) 

Clinical trial 

CBT-I 

improved sleep 

quality and 

reduced 

depressive 

symptoms by 

30% in patients 

with comorbid 

depression. 

CBT-I is an 

effective non-

pharmacological 

treatment for 

insomnia in mental 

health disorders. 

Lavie, 2015 

Cardiovascular 

risks of sleep 

apnea 

Review 

Sleep apnea 

increased 

cardiovascular 

mortality by 

40% in 

untreated cases. 

Early treatment of 

sleep apnea is 

critical for 

reducing 

cardiovascular 

risks. 

Vgontzas, 2016 

Sleep 

deprivation and 

systemic 

inflammation 

Cohort study 

Chronic sleep 

deprivation 

elevated CRP 

levels, 

increasing 

cardiovascular 

risks. 

Sleep deprivation 

is a modifiable 

contributor to 

systemic 

inflammation. 

Zhou, 2020 
Sleep quality in 

Type 2 diabetes 

Cross-

sectional 

Poor sleep 

quality was 

reported by 

80% of Type 2 

diabetes 

patients, 

correlating with 

poor glycemic 

control. 

Sleep interventions 

are crucial for 

better diabetes 

management. 

Chokroverty, 

2017 

Restless legs 

syndrome and 

cardiovascular 

risk 

Cohort study 

RLS was 

associated with 

a 20% 

increased risk 

of 

cardiovascular 

events. 

Addressing RLS 

may reduce 

cardiovascular risk 

in affected 

individuals. 

Mehra, 2014 

Obstructive 

sleep apnea and 

hypertension 

Clinical trial 

CPAP therapy 

reduced 

nighttime blood 

CPAP is effective 

in managing 

hypertension in 
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pressure in 

patients with 

sleep apnea by 

15%. 

patients with sleep 

apnea. 

Almeida, 2018 
Insomnia and 

depression 
Observational 

Insomnia was 

present in 70% 

of patients with 

depression, 

worsening 

symptom 

severity. 

Treating insomnia 

may alleviate 

depressive 

symptoms. 

Paruthi, 2016 

Pediatric sleep 

disorders and 

obesity 

Cross-

sectional 

Children with 

sleep 

disturbances 

had a 40% 

higher risk of 

developing 

obesity. 

Early identification 

of sleep disorders 

in children is 

critical for obesity 

prevention. 

Scheer, 2019 

Circadian 

misalignment 

and diabetes 

risk 

Experimental 

study 

Circadian 

misalignment 

increased 

fasting glucose 

levels and 

insulin 

resistance. 

Circadian 

alignment is 

essential for 

diabetes 

prevention and 

management. 

Iyer, 2018 

Sleep 

deprivation and 

cognitive 

decline 

Longitudinal 

study 

Chronic sleep 

deprivation was 

associated with 

a 30% 

accelerated 

cognitive 

decline over 10 

years. 

Adequate sleep is 

critical for 

cognitive health 

and prevention of 

neurodegenerative 

diseases. 

Moraes, 2017 

Sleep quality 

and metabolic 

syndrome 

Cohort study 

Poor sleep 

quality was 

linked to a 25% 

increased risk 

of metabolic 

syndrome. 

Improving sleep 

quality is essential 

for managing 

metabolic 

syndrome. 

Stepanski, 2021 

Obstructive 

sleep apnea and 

diabetes 

management 

Clinical trial 

CPAP 

improved 

HbA1c levels 

by 10% in 

diabetic 

CPAP therapy is 

beneficial for 

glycemic control in 

diabetic patients. 
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patients with 

sleep apnea. 

Perlis, 2020 

Insomnia and 

systemic 

inflammation 

Cross-

sectional 

Insomnia 

severity 

correlated with 

elevated TNF-α 

levels in 

chronic disease 

patients. 

Systemic 

inflammation is a 

key mediator 

between chronic 

diseases and 

insomnia. 

Shamsuzzaman, 

2012 

Obesity and 

sleep apnea 
Observational 

Obesity was 

the strongest 

predictor of 

sleep apnea, 

present in 80% 

of cases. 

Weight 

management is 

critical for 

reducing the 

prevalence of sleep 

apnea. 

Tasali, 2022 

Sleep duration 

and metabolic 

health 

Experimental 

study 

Short sleep 

duration 

increased risk 

of metabolic 

syndrome 

components by 

40%. 

Sleep duration is a 

modifiable factor 

in metabolic 

health. 

Irwin, 2016 

Inflammation 

and sleep 

disturbances 

Cohort study 

Poor sleep 

quality was 

linked to 

elevated pro-

inflammatory 

cytokines. 

Sleep health is 

integral to 

reducing systemic 

inflammation. 

Patel, 2014 

Sleep apnea 

and 

cardiovascular 

mortality 

Longitudinal 

study 

Untreated sleep 

apnea increased 

cardiovascular 

mortality risk 

by 50%. 

Early diagnosis 

and treatment of 

sleep apnea are 

critical for 

reducing mortality 

risks. 

 

Discussion 

This systematic review highlights the intricate bidirectional relationship between chronic 

diseases and sleep disorders, emphasizing shared pathophysiological mechanisms, clinical 

consequences, and the importance of integrated care strategies. The findings underscore how 

chronic conditions and sleep disturbances are interconnected, often forming a vicious cycle 

that complicates management and worsens patient outcomes. Addressing these issues 

holistically is essential for optimizing care and improving quality of life. 
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Bidirectional Relationship Between Chronic Diseases and Sleep Disorders 

The evidence consistently shows that chronic diseases, such as cardiovascular diseases, 

diabetes, and mental health disorders, are closely linked with sleep disorders, including 

insomnia, sleep apnea, and restless leg syndrome. Chronic diseases often predispose 

individuals to sleep disorders through mechanisms like autonomic dysregulation, systemic 

inflammation, and hormonal imbalances. For instance, cardiovascular dysfunction increases 

the risk of sleep apnea due to impaired respiratory regulation and vascular changes. Similarly, 

diabetes contributes to sleep disturbances through glycemic variability, peripheral neuropathy, 

and disruptions in melatonin production. 

Conversely, untreated sleep disorders worsen chronic disease outcomes, creating a 

bidirectional relationship. Sleep apnea, for example, has been shown to exacerbate 

hypertension, increase cardiovascular event risks, and accelerate the progression of heart 

failure. Insomnia contributes to poor glycemic control in diabetic patients and is associated 

with heightened anxiety and depressive symptoms, further complicating the management of 

mental health disorders. These findings highlight the cyclical and mutually reinforcing 

relationship, where poor management of one condition can exacerbate the other. 

Shared Mechanisms and Pathophysiology 

The interplay between chronic diseases and sleep disorders is driven by shared mechanisms, 

such as systemic inflammation, autonomic dysfunction, and hormonal imbalances. Elevated 

inflammatory markers have been implicated in both chronic diseases and sleep disorders. For 

instance, inflammation in cardiovascular disease patients not only contributes to disease 

progression but also disrupts sleep architecture, leading to insomnia and fragmented sleep. 

Autonomic dysfunction, characterized by imbalances in sympathetic and parasympathetic 

nervous systems, is another key mechanism. In conditions like diabetes and sleep apnea, 

autonomic dysregulation leads to increased sympathetic activity, further exacerbating 

metabolic and cardiovascular complications. Hormonal disturbances, particularly involving 

cortisol and melatonin, are also significant contributors. Chronic stress and poor sleep quality 

lead to hypercortisolemia, disrupting glucose metabolism, while reduced melatonin levels 

impair sleep regulation and exacerbate oxidative stress. 

Clinical Implications of Integrated Management 

The clinical implications of these findings are profound, underscoring the need for integrated 

management approaches. Interventions targeting sleep health have been shown to improve 

chronic disease outcomes significantly. Cognitive-behavioral therapy for insomnia (CBT-I) 

has demonstrated efficacy in improving sleep quality, reducing depressive symptoms, and 

enhancing glycemic control in diabetic patients. Similarly, continuous positive airway 

pressure (CPAP) therapy for sleep apnea not only improves sleep patterns but also reduces 

cardiovascular risks, such as hypertension and stroke. 
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The evidence suggests that early screening and treatment of sleep disorders in patients with 

chronic conditions can have a cascading positive effect on overall health outcomes. 

Incorporating routine sleep assessments into chronic disease management protocols could 

enable early detection and intervention, ultimately improving disease control and reducing 

healthcare costs. 

Conclusion 

In conclusion, this review underscores the critical need to address the bidirectional 

relationship between chronic diseases and sleep disorders. By recognizing and treating sleep 

disorders as integral components of chronic disease management, healthcare providers can 

significantly improve patient outcomes. The findings call for a paradigm shift toward holistic 

and integrated care models that simultaneously address sleep health and chronic disease 

management. Continued research and innovation are essential to bridge existing gaps and 

optimize treatment strategies, ultimately improving the quality of life for affected individuals. 
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