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Abstract: 

Sleep apnea is a pervasive sleep disorder affecting 22% of men and 17% of women worldwide. Characterized by 

recurrent upper airway obstructions, that disrupts breathing patterns and reduces oxygen supply to the brain. This 

review covers types, causes, symptoms, diagnosis, treatment, severity, benefits, drawbacks, and complications. 
Obstructive Sleep Apnea (OSA), Central Sleep Apnea (CSA), and Mixed Sleep Apnea (MSA) are the primary types. 

Symptoms include excessive daytime sleepiness, snoring, morning headaches, and respiratory pauses. Diagnosis 

involves polysomnography (PSG) and home sleep testing (HST) assess severity using the Apnea-Hypopnea Index 

(AHI) and Oxygen Desaturation Index (ODI) assessing severity. Treatment options encompass lifestyle 

modifications, Continuous Positive Airway Pressure (CPAP), oral appliances, and surgical interventions. If left 

untreated sleep apnea can cause severe complications, such as cardiovascular disease, stroke, hypertension, 

diabetes, depression, anxiety, cognitive impairment, and accidents. Effective management requires early diagnosis, 

personalized treatment strategies, and collaborative care models. This review highlights the importance of 

addressing sleep apnea to reduce its significant societal burden and economic costs. Further research is necessary 

to develop novel treatments and improve diagnostic accuracy. Key areas for future research include exploring 

novel treatments, addressing health disparities, and investigating relationships between sleep apnea and other 
conditions. In conclusion, sleep apnea requires prompt attention and effective management to mitigate severe 

complications and societal burden. Advancing research and treatment strategies can enhance quality of life for 

millions, saving lives through better breathing and better sleep. 

key words: Sleep, sleep apnea, sleep disorders, respiratory failure, cardiovascular disease, cognitive impairment, 

polysomnography, apnea-hypopnea index. 

Corresponding author:  

M. Pooja, 

Final year B Pharmacy,  

Krishna Teja pharmacy College, Tirupati-517506. 
 
 

 

 

Please cite this article in press M. Pooja et al., A Comparative Study Of Sleep Apnea.,Indo Am. J. P. Sci, 2024; 11 (12). 

 

 

QR code 

 
 

https://doi.org/10.5281/zenodo.14540891
http://www.iajps.com/


IAJPS 2024, 11 (12), 555-562                        M. Pooja ni et al                          ISSN 2349-7750 
 

 
 

w w w . i a j p s . c o m  

 

Page 556 

 

1. INTRODUCTION: 

1.1 Definition and Prevalence 

Sleep apnea is a prevalent sleep disorder, 

characterized by repeated upper airway obstructions 

during sleep, resulting in disrupted breathing patterns 
and reduced oxygen supply to the brain. This 

condition affects approximately 22% of men and 

17% of women worldwide, with prevalence 

increasing with age [1] . Despite its widespread 

impact, sleep apnea remains underdiagnosed, 

particularly in women and children. 

 

1.2 Etiology and Risk factors 

The etiology of sleep apnea's etiology is 

multifactorial, involving anatomical, physiological, 

and lifestyle factors. For instance, obesity is a 

primary risk factor, as excess weight can lead to 

upper airway narrowing [2] . Other contributors 

include upper airway anatomy, hypoxemia, 
hypercarbia, intermittent hyperemia, and mechanical 

stimulus. These factors can lead to inflammation and 

muscle damage, exacerbating the condition. 

According to Peppard et al., sleep apnea increases 

the risk of cardiovascular disease [3]. Furthermore, 

research by Gottlieb et al. highlights the association 

between sleep apnea and cardiovascular mortality. 

 

1.3 Consequences of untreated sleep apnea 

Untreated sleep apnea can have severe 

consequences, including cardiovascular disease, 
metabolic disorders, cognitive impairment, and 

accidents and injuries due to daytime fatigue and 

decreased alertness. Cardiovascular disease, in 

particular, is a significant concern, as sleep apnea 

increases the risk of hypertension, heart failure, and 

stroke [4] Current treatment includes Continuous 

Positive Airway Pressure (CPAP), oral appliances, 

intermittent positive pressure, neurotransmitter-based 

treatments, and surgical options [5] remains the gold 

standard treatment, but adherence and compliance 

issues often arise. 

 

1.4 Importances of early diagnosis and 

collaborations 
To improve sleep apnea management, further 

research is needed on early diagnosis, reliable 

therapy development, comorbid disease progression, 

novel treatments, and comprehensive guidelines. 

Healthcare professionals play a crucial role in 

identifying and treating sleep apnea, and public 

awareness campaigns can educate individuals about 

risks, symptoms, and treatment options. Lifestyle 

modifications can also alleviate symptoms, including 

weight loss, regular exercise, avoiding alcohol and 

sedatives, and sleeping on one's side. Additionally, 

sleep hygiene practices, such as maintaining a 
consistent sleep schedule and creating a sleep- 

conducive environment, can help [6]. 

 

1.5 Societal impact 

The impact of sleep apnea extends beyond 

individual health, affecting societal productivity and 

economic stability, with estimated annual costs 

ranging from $65 billion to $165 billion. The 

economic burden is significant, resulting from 

healthcare costs, lost productivity, and accidents [7]. 

To address sleep apnea, understanding its causes, 

consequences, and treatment [8]. Healthcare 

professionals and individuals can improve patient 
outcomes and reduce sleep apneas societal impact by 

collaborating. Moreover, collaborative care models 

involving sleep specialists, primary care physicians, 

and mental health professionals can provide 

comprehensive care for patients with sleep apnea [9] . 

Integrated care approaches can address 

comorbidities and improve overall health outcomes 

[10]. 

 

 

https://assets-eu.researchsquare.com/files/rs-3849689/v1/3a8f07af-bebb-45c0-b5fe-e37f31b99678.pdf?c=1725964170
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11089396/
https://www.ncbi.nlm.nih.gov/books/NBK459252/
https://www.semanticscholar.org/paper/0997-Severe-mixed-sleep-apnea-in-a-patient-with-and-Gupta-Galion/26ebbafb4c20e64d392000ffb6eadb8d88364221
https://www.jstage.jst.go.jp/article/circj/advpub/0/advpub_CJ-23-0489/_article
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9995798/
https://www.nature.com/articles/s41392-023-01496-3
https://www.semanticscholar.org/paper/1032-Mixed-sleep-apnea-management-in-a-pediatric-1-Ghildiyal-Pant/9ac535bb19845cfefbca50e87c756baae9bb8b04#citing-papers
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9873144/
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Figure 1: Sleep apnea affects approximately 1 billion adults worldwide, with varying prevalence rates across 

regions. 

2. SLEEP APNEA TYPES 
Sleep apnea is divided into three types based on its pathophysiology: obstructive sleep apnea (OSA), central 

sleep apnea (CSA), Mixed sleep apnea (MSA) [11] . 

 

 

Figure 2: 

Sleep apnea can be classified into three main types: OSA (blockage of the airway), CSA (brain's inability to 

send breathing signals), and MSA (combination of OSA and CSA). 
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3. Comparative Analysis of Sleep apnea Types 

 

Table 1: Characteristics of Sleep Apnea Types 

 

 
Figure 3: Sleep apnea symptoms can significantly impact daily life, including excessive daytime sleepiness, 

loud snoring, and cognitive impairment. 

Types Obstructive sleep 

apnea (OSA) 

Central sleep 

apnea(CSA) 

Mixed sleep apnea(MSA) 

Definition Throat muscles relax, 

blocking airway 

Brain fails to send 

breathing signals [13]. 
Combination of OSA and CSA 

[14]. 

Root cause  Obesity 

 relaxed throat 

muscles 

 genetic 

predisposition 

 age 

 anatomic 

blockage 

 hormonal 

imbalances [15]. 

 Heart failure 

 Chronic 

obstructive 

pulmonary 

disease 

(COPD) 

 neurological 

disorders 

 Brain stem 

damage [16]. 

 Neurological 

disorders, 

 cardiac/pulmonary 

conditions 

 Obesity 

 Sleep stage 

transitions [17]. 

Symptoms  Extreme 

daytime 

sleepiness 

 Loud snoring 

 Periods of 

respiratory 

stopping 

during sleep 

 Morning 

headaches 

 Dry mouth or 

sore throat upon 

waking 

 Difficulty 

concentrating[18. 

 Breathing 

pauses during 

sleep 

 Headache 

 Daily tiredness 

 Memory loss 

 Restless sleep 

 Morning 

headaches 

 Dry mouth 

[19]. 

 Loud snoring 

 Daytime 

sleepiness 

 Fatigue 

 Morning 

headaches 

 Nocturia 

 Dry mouth or sore 

throat upon waking 

[20]. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8906897/
https://gib.tel.uva.es/sleepconcept/docs/Barroso-Garcia_BookSpringer2022.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/jsr.13563
https://openres.ersjournals.com/content/8/2/00126-2022
https://www.researchgate.net/publication/358769319_Sleep_Apnea_Detection_from_Single-Lead_ECG_A_Comprehensive_Analysis_of_Machine_Learning_and_Deep_Learning_Algorithms
https://www.sciencedirect.com/science/article/pii/S1010518222000907
https://link.springer.com/chapter/10.1007/978-3-031-06413-5_8
https://doi.org/10.1007/s11325-022-02599-x
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4. Diagnosis and Treatment of Sleep Apnea 

 

 

Types Obstructive sleep apnea (OSA) Central sleep apnea 

(CSA) 

Mixed sleep apnea 

(MSA) 

Diagnosis  Polysomnography 

(PSG) 

 Home Sleep Testing 

(HST) 

 Apnea-Hypopnea Index 

(AHI) 

 Oxygen Desaturation 

Index (ODI) [21]. 

 PSG 

 Neuroimaging 

 Echocardiograph y 

 Blood gas 

analysis 

 PSG 

 HST 

 Oximetry 

 Epworth 

Sleepiness 

Scale (ESS) 

Treatment  Lifestyle modifications 

(weight loss, exercise, 

quitting smoking) 

 Continuous Positive 

Airway Pressure 

(CPAP) 

 Oral appliances 

 Surgical options 

(adenoidectomy, 

 Lifestyle 

modification 

 Medications 

(acetazolamide, 

theophylline, 

nasal 

decongestant) 

 Oxygen therapy 

 Lifestyle 

modifications 

 CPAP 

 BiPAP 

 Oral 

appliances 

 Surgical 

options 

 tonsillectomy, 

uvulopalatopharyngopla sty) 

 Medications 

(benzodiazepines, 

opioids, hypnotics, and 

stimulants) [22]. 

 Surgical options  

Severity 

Levels 
 Mild (5-14 apnoeic 

events/hour) 

 Moderate (15-29 

events/hour) 

 Severe (30+ 

events/hour) [23]. 

 Mild (5-14 

central apneic 

events/hour) 

 Moderate (15- 

29 events/hour) 

 Severe (30+ 

events/hour) 

 Mild (5-14 

mixed apneic 

events/hour) 

 Moderate (15- 

29 

events/hour) 

 Severe (30+ 

events/hour) 

 

Table 2: Diagnosis, Treatment and Severity of sleep apnea types 

 

Figure 4: Polysomnography (PSG) is a diagnostic tool used to monitor sleep patterns, breathing, and oxygen 

levels during sleep. 

https://pubmed.ncbi.nlm.nih.gov/34292843/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8271129/
https://www.mdpi.com/2077-0383/10/3/471
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5. Benefits and Drawbacks of Sleep Apnea Treatment 

 

Table 3: Benefits and Drawbacks of sleep apnea types 

 

  
Figure 5: 

Continuous Positive Airway Pressure (CPAP) therapy is a common treatment for sleep apnea, providing a 

constant flow of air to keep the airway open. 

Types Obstructive sleep apnea (OSA) Central sleep apnea 

(CSA) 

Mixed sleep apnea (MSA) 

Advantages  Improved sleep quality 

 Reduced 

cardiovascular risk 

 Increased energy 

 Enhanced cognitive 

function [24]. 

 Better quality of life 

  Improved 

sleep quality 

 Reduced 

cardiovascular 

risk 

 Increased 

energy 

 Enhanced 

cognitive 

function 

  Improved 

sleep quality 

 Reduced 

cardiovascular 

risk 

 Increased 

energy 

Enhanced cognitive 

function 

Disadvantages  Decreased 

productivity 

 Increased accident risk 

 Reduced cognitive 

function 

 Increased risk of 

cardiovascular disease and 

stroke[25]. 

 Increased 

cardiovascular 
risk 

 Respiratory 

failure 

 Decreased 

cognitive 

function 

 Increased 

cardiovascular 
risk 

 Respiratory 

failure 

 Decreased 

cognitive 

function 

Complications  Cardiovascular disease 

 Stroke 

 Hypertension 

 Diabetes 

 Depression 

 Anxiety [26]. 

 Cardiovascular 

disease 

 Stroke 

 Hypertension 

 Diabetes 

 Depression 

 Anxiety 

 Cardiovascular 

disease 

 Stroke 

 Hypertension 

 Diabetes 

 Depression 

 Anxiety 

https://pubmed.ncbi.nlm.nih.gov/34449303/
https://pubmed.ncbi.nlm.nih.gov/32147246/
https://pubmed.ncbi.nlm.nih.gov/32220833/
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6. Future considerations 

Future considerations for sleep apnea research and 

treatment include personalized medicine approaches 

to tailor therapies to individual patients' needs [27] . 
The integration of artificial intelligence will enhance 

diagnosis, prediction, and treatment outcomes [28] . 

Implantable devices will play a crucial role in sleep 

apnea diagnosis and management, particularly for 

central sleep apnea [29]. Optimizing continuous 

positive airway pressure (CPAP) treatment through 

upper airway collapsibility assessment will improve 

efficacy [30] Furthermore, research should focus on 

novel therapeutic strategies, telemedicine, and 

remote monitoring to address the growing burden of 

sleep apnea. Investigating sleep apnea's links to 

comorbidities, such as cardiovascular disease and 
diabetes, will also be essential. 

 

7. CONCLUSION: 

In conclusion, sleep apnea is a complex disorder 

requiring comprehensive understanding and 

management. Early diagnosis, effective treatment, 

and preventive measures are crucial. Collaborative 

care models and public awareness campaigns are 

vital. Healthcare professionals play a key role in 

identifying and treating sleep apnea. Personalized 

treatment strategies can significantly improve patient 
outcomes. Novel treatments and addressing comorbid 

conditions are essential. The economic burden of 

sleep apnea ($65-165 billion annually) underscores 

the need for effective management. Addressing sleep 

apnea reduces healthcare utilization, lost 

productivity, and accidents. Future research should 

focus on developing accurate diagnostic tools, 

exploring novel treatments, and addressing health 

disparities. Investigating relationships between sleep 

apnea and conditions like cognitive decline and 

cardiovascular disease provides valuable insights. A 

multidisciplinary approach emphasizing prevention, 
early intervention, and personalized treatment 

strategies improves patient outcomes and reduces 

societal burden. Prioritizing sleep apnea 

management enhances overall well-being, reduces 

healthcare costs, and improves quality of life. 

Management sleep apnea management requires 

cooperation among healthcare professionals, 

researchers, and policymakers. By working together, 

we can mitigate the impact of sleep apnea and 

improve public health. 
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