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Sleep Apnea

Primary Disciplinary Field(s): Sleep Medicine, Pulmonology, Neurology, Cardiology

1. Core Definition

Sleep apnea is a chronic and potentially serious sleep disorder characterized by repeated

interruptions in breathing during sleep. The term "apnea" itself is derived from the Greek word

meaning "without breath." These interruptions, or apneas, can last from a few seconds to more

than a minute and may occur hundreds of times each night, significantly disrupting the normal

sleep cycle. Fundamentally, sleep apnea prevents an individual from receiving adequate

oxygenation throughout the night, leading to a cascade of physiological consequences that extend

far beyond simple fatigue. The cessation of breathing episodes is typically followed by a brief

arousal from sleep, often unnoticed by the sleeper, as the brain triggers a response to resume

respiration.

The primary mechanism underlying most forms of sleep apnea involves a relaxation of the muscles

supporting the soft tissues in the throat, which then causes the airway to become partially or

completely blocked. This obstruction impedes the flow of air into the lungs, leading to a

measurable drop in blood oxygen saturation levels. The brain, sensing this critical decrease in

oxygen, sends a signal to partially awaken the sleeper and prompt a resumption of breathing, often

accompanied by a gasp, snort, or body movement. This repetitive cycle of breathing cessation,

oxygen desaturation, and brief arousal prevents the individual from achieving restorative slow-

wave sleep, which is crucial for physical and mental recovery.

While the most commonly recognized symptom associated with sleep apnea is loud and chronic

snoring, the disorder encompasses a broader spectrum of physiological disturbances. The

recurrent episodes of breathing cessation and subsequent awakenings fragment sleep

architecture, leading to excessive daytime sleepiness, impaired cognitive function, and a reduced

quality of life. The severity of sleep apnea is often classified by the Apnea-Hypopnea Index (AHI),

which measures the average number of apneas (complete cessation of airflow) and hypopneas

(partial reduction in airflow) per hour of sleep. Understanding these core aspects is essential for

diagnosing and managing this prevalent condition.

2. Etymology and Historical Development

The concept of sleep-related breathing disturbances has been recognized in various forms

throughout history, though often misunderstood or attributed to other causes. Early literary

depictions, such as Charles Dickens' character Joe in "The Pickwick Papers," who suffered from

profound daytime sleepiness and chronic snoring, hint at an awareness of symptoms now

associated with sleep apnea. However, it was not until the mid-20th century that the medical
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community began to systematically investigate and define the underlying pathophysiology. The

term "sleep apnea" itself gained prominence as diagnostic capabilities advanced, particularly with

the development of polysomnography (PSG).

The formal recognition of obstructive sleep apnea (OSA) as a distinct clinical entity largely began in

the 1960s and 1970s. Key figures like Christian Guilleminault and Elio Lugaresi were instrumental

in describing the syndrome of nocturnal breathing arrests, excessive daytime sleepiness, and

associated cardiovascular complications. Their pioneering work, often involving detailed sleep

studies, elucidated the mechanical obstruction of the upper airway during sleep as the primary

mechanism for OSA. Prior to this, many patients with severe sleep apnea were often misdiagnosed

with conditions like narcolepsy or simply dismissed as being lazy or overweight.

The development of effective treatments also followed this period of diagnostic advancement. In

1981, Colin Sullivan and colleagues in Australia introduced Continuous Positive Airway Pressure

(CPAP) therapy, a revolutionary non-invasive treatment that uses a constant stream of air to keep

the airway open during sleep. This breakthrough transformed the management of sleep apnea,

moving it from a condition with limited therapeutic options to one with a highly effective, albeit often

challenging, treatment. The subsequent decades have seen a significant increase in research,

public awareness, and technological innovations in both diagnosis and treatment, solidifying sleep

apnea's place as a major public health concern.

3. Key Characteristics and Types

Sleep apnea manifests through a range of distinct characteristics, primarily defined by the nature of

the breathing disturbance. The most prevalent form is Obstructive Sleep Apnea (OSA), which

accounts for approximately 85-90% of all cases. OSA occurs when the soft tissues at the back of

the throat relax excessively during sleep, causing the airway to collapse and block airflow. This

physical obstruction leads to repeated efforts by the diaphragm and chest muscles to breathe

against a closed airway, often resulting in loud snoring, gasping, or choking sounds as the body

struggles to reopen the passage.

Another less common but significant type is Central Sleep Apnea (CSA). In CSA, the airway

remains open, but the brain fails to send the necessary signals to the muscles that control

breathing. This results in a temporary cessation of respiratory effort, meaning there is no attempt to

breathe during an apneic event. CSA is often associated with underlying medical conditions such

as heart failure, stroke, or opioid use, and its management frequently involves addressing these

primary health issues in addition to providing respiratory support. A third, rarer form is Complex

Sleep Apnea Syndrome, also known as treatment-emergent central sleep apnea, which occurs

when a person initially diagnosed with OSA develops CSA during treatment with CPAP.

Beyond the fundamental distinction between obstructive and central types, the characteristics of
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sleep apnea include a spectrum of symptoms. Nocturnal symptoms frequently reported by bed

partners include loud, habitual snoring, witnessed breathing pauses, and restless sleep. Diurnal

symptoms, experienced by the patient, often involve excessive daytime sleepiness, morning

headaches, difficulty concentrating, irritability, memory problems, and a general feeling of not being

refreshed after sleep, despite adequate time in bed. These symptoms collectively impair daily

functioning and significantly impact quality of life, necessitating a comprehensive diagnostic

approach that typically involves a sleep study, or polysomnography, to accurately assess the type

and severity of the condition.

4. Pathophysiology and Health Consequences

The pathophysiology of sleep apnea is complex, particularly in OSA, where the primary issue is the

collapse of the pharyngeal airway. During sleep, muscle tone in the upper airway naturally

decreases, but in individuals with OSA, this reduction is exacerbated by anatomical factors such as

a small jaw, large tongue, enlarged tonsils, or obesity, which narrows the airway. When the airway

collapses, airflow is blocked, leading to a drop in blood oxygen levels (hypoxemia) and an increase

in carbon dioxide. This triggers an arousal response from the brain, often accompanied by a surge

of sympathetic nervous system activity, which raises heart rate and blood pressure, even if the

sleeper does not fully wake up. This cycle repeats multiple times throughout the night.

The recurrent episodes of hypoxemia and sleep fragmentation have profound and far-reaching

health consequences. One of the most significant impacts is on the cardiovascular system. Chronic

intermittent hypoxia and sympathetic activation contribute to systemic inflammation, oxidative

stress, and endothelial dysfunction, increasing the risk for hypertension, coronary artery disease,

myocardial infarction, stroke, and cardiac arrhythmias, particularly atrial fibrillation. Furthermore,

sleep apnea is strongly associated with metabolic disorders, including Type 2 Diabetes and non-

alcoholic fatty liver disease, due to its effects on glucose metabolism and insulin resistance.

Beyond cardiovascular and metabolic health, sleep apnea significantly impairs cognitive function

and mental well-being. The lack of restorative sleep leads to chronic fatigue, impaired

concentration, reduced memory, and an increased risk of accidents, particularly vehicular

accidents. Individuals with sleep apnea are also at a higher risk for developing mood disorders

such as depression and anxiety, potentially due to the chronic stress response and neurocognitive

deficits induced by the condition. The cumulative impact of these health consequences

underscores the critical importance of early diagnosis and effective management of sleep apnea to

mitigate its long-term morbidity and mortality.

5. Diagnosis and Treatment Approaches

The diagnosis of sleep apnea typically begins with a thorough medical history and physical
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examination, often supplemented by a sleep questionnaire to assess symptoms like snoring,

daytime sleepiness, and witnessed breathing pauses. The definitive diagnostic tool is

polysomnography (PSG), which is usually performed in a sleep lab. During a PSG, various

physiological parameters are monitored overnight, including brain waves (EEG), eye movements

(EOG), muscle activity (EMG), heart rate (ECG), blood oxygen saturation (oximetry), and

respiratory effort and airflow. This comprehensive evaluation allows clinicians to accurately identify

the presence, type, and severity of sleep apnea based on the Apnea-Hypopnea Index (AHI). In

some cases, a home sleep apnea test (HSAT) may be used as a convenient alternative for

diagnosing OSA in patients without significant comorbidities.

Once diagnosed, treatment for sleep apnea aims to restore normal breathing during sleep and

alleviate associated symptoms and health risks. For Obstructive Sleep Apnea, the gold standard

treatment is Continuous Positive Airway Pressure (CPAP) therapy. CPAP involves wearing a

mask over the nose or mouth during sleep, which delivers a constant stream of air pressure to

keep the airway open. While highly effective, adherence to CPAP can be a challenge for some

patients due to discomfort or perceived inconvenience. Alternative treatments for OSA include oral

appliance therapy, which uses a custom-fitted device to reposition the jaw or tongue, and various

surgical procedures (e.g., uvulopalatopharyngoplasty, genioglossus advancement) to enlarge the

airway.

Lifestyle modifications also play a crucial role in managing sleep apnea, particularly for those with

OSA. Recommendations often include weight loss, as obesity is a major risk factor for airway

collapse. Avoiding alcohol and sedatives before bedtime can prevent airway muscle relaxation.

Sleeping on one's side rather than the back can also help prevent airway obstruction in some

individuals. For Central Sleep Apnea, treatment focuses on addressing the underlying medical

condition (e.g., heart failure, neurological disorders) and may involve medications or adaptive

servo-ventilation (ASV) devices that adjust airflow based on breathing patterns. Ongoing

monitoring and follow-up with a sleep specialist are essential to ensure treatment effectiveness and

manage any evolving aspects of the condition.

Further Reading

Sleep Apnea - Sleep Foundation

Sleep Apnea Information Page - National Institute of Neurological Disorders and Stroke (NINDS)

Sleep Apnea - Mayo Clinic

Sleep Apnea Fact Sheet - American Academy of Sleep Medicine (AASM)

Sleep apnea - Wikipedia

ARABPSYCHOLOGY.C
OM

https://www.aasm.org/clinical-resources/patient-info/what-is-a-sleep-study/
https://www.aasm.org/resources/mini-guides/oral-appliance-therapy-osa.pdf
https://www.aasm.org/resources/mini-guides/oral-appliance-therapy-osa.pdf
https://www.sleepfoundation.org/sleep-apnea
https://www.ninds.nih.gov/health-information/disorders/sleep-apnea
https://www.mayoclinic.org/diseases-conditions/sleep-apnea/symptoms-causes/syc-20377631
https://www.aasm.org/resources/factsheets/sleepapnea.pdf
https://en.wikipedia.org/wiki/Sleep_apnea
https://scales.arabpsychology.com/?p=35220
https://scales.arabpsychology.com
https://scales.arabpsychology.com

