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Abstract 
Snoring affects nearly one billion adults worldwide and represents one of the most common sleep-related symptoms 
encountered in clinical practice. Although often considered a benign condition, habitual snoring may indicate underlying 
obstructive sleep apnea (OSA), a disorder associated with cardiovascular disease, metabolic dysfunction, cognitive 
impairment, and reduced quality of life. Recent advances in artificial intelligence (AI), digital health, and voice analytics are 
transforming sleep medicine by enabling earlier screening, personalized risk assessment, and remote patient monitoring. 

Emerging AI systems are capable of analyzing snoring sounds, breathing patterns, sleep behaviors, and voice characteristics 
to assist clinicians in identifying individuals at increased risk for sleep-disordered breathing. Simultaneously, advances in 
speech science and myofunctional therapy suggest that strengthening oral and upper airway muscles through targeted 
exercises may reduce snoring severity in selected individuals. 

This review examines current evidence regarding snoring prevention while exploring the emerging role of AI, digital sleep 
technologies, multilingual communication, and culturally responsive healthcare. It argues that although spoken languages 
themselves are not known to cause snoring, language remains fundamental to accurate diagnosis, patient education, and 
equitable access to sleep healthcare. Future innovations should integrate technological excellence with patient-centered, 
culturally competent, and globally accessible care. 
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Introduction 
Sleep is essential for human health, influencing cardiovascular function, metabolism, immune regulation, 

cognition, emotional well-being, and overall quality of life. 

Yet sleep disorders remain substantially underdiagnosed worldwide. Among these conditions, snoring is 

often dismissed as a minor inconvenience. In reality, persistent snoring may represent an early clinical 

sign of upper airway dysfunction and obstructive sleep apnea, affecting millions of individuals across every 

region of the world. 

Artificial intelligence is rapidly transforming sleep medicine through digital monitoring systems, wearable 

technologies, smartphone applications, and acoustic analysis capable of identifying clinically relevant 

breathing abnormalities. 

These innovations offer opportunities for earlier diagnosis while expanding access to sleep healthcare, 

particularly in underserved populations. 

Understanding why people snore 
Snoring occurs when airflow causes soft tissues within the upper airway, including the soft palate, uvula, 

tongue, and pharyngeal walls, to vibrate during sleep. 

Several factors increase this likelihood: 

• obesity; 

• nasal obstruction; 

• enlarged tonsils; 

• alcohol consumption before bedtime; 

• sleeping in the supine position; 

• aging-related muscle relaxation; 

• smoking; 

• anatomical airway differences. 

Although occasional snoring is common, habitual loud snoring accompanied by pauses in breathing, 

excessive daytime sleepiness, or morning headaches warrants medical evaluation for obstructive sleep 

apnea. 

Artificial intelligence in sleep medicine 
Recent developments in AI have significantly expanded the capabilities of sleep assessment. 

Machine-learning algorithms can analyze: 

• snoring acoustics; 

• breathing rhythms; 

• oxygen saturation trends; 

• heart-rate variability; 
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• sleep positioning; 

• movement patterns. 

Rather than replacing overnight sleep studies, these technologies function as screening and monitoring 

tools that may identify individuals requiring comprehensive evaluation. 

AI also assists clinicians by integrating multiple physiological signals into personalized risk assessments, 

improving diagnostic efficiency and facilitating longitudinal follow-up. 

Can voice reveal sleep disorders? 
One of the most promising areas of research involves AI-based voice analysis. Researchers are 

investigating whether subtle characteristics of speech—including resonance, airflow, vocal tract acoustics, 

and phonation patterns—may reflect anatomical or neuromuscular features associated with upper airway 

obstruction. 

Although still emerging, voice biomarkers may eventually support non-invasive screening for obstructive 

sleep apnea using ordinary smartphone recordings. Such technologies remain investigational and require 

further clinical validation before widespread implementation. 

Evidence-based prevention 
While no universal cure exists for snoring, several evidence-based interventions have demonstrated 

benefit. 

Weight management 
Excess body weight contributes to narrowing of the upper airway. Even modest weight reduction may 

improve airflow and reduce snoring severity. 

Sleep position 
Sleeping on one’s side rather than on the back can decrease airway collapse in many individuals. 

Limiting alcohol before bedtime 
Alcohol relaxes upper airway muscles, increasing vibration and airway obstruction during sleep. 

Treating nasal obstruction 
Managing allergic rhinitis, chronic congestion, or structural nasal problems may improve airflow. 

Oral appliances 
Custom mandibular advancement devices prescribed by qualified dental professionals may reduce 

snoring by maintaining airway patency. 

Continuous Positive Airway Pressure (CPAP) For patients diagnosed with obstructive sleep apnea, CPAP 

remains the gold-standard treatment. 

Oral muscle training and myofunctional therapy 
Growing evidence suggests that targeted exercises designed to strengthen the tongue, soft palate, facial 
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muscles, and upper airway may reduce snoring in selected individuals. 

Known as orofacial myofunctional therapy, these exercises improve muscle tone involved in breathing 

and swallowing. 

Researchers are now exploring whether AI-guided mobile applications can personalize these exercises, 

monitor adherence, and provide real-time feedback. Such approaches may become valuable adjuncts to 

conventional treatment. 

Do different languages influence snoring? 
A common question is whether certain languages increase or decrease the likelihood of snoring. Current 

scientific evidence does not demonstrate that speaking a particular language causes habitual snoring. 

However, language remains highly relevant in sleep medicine for several reasons. Speech-language 

pathologists use structured speech tasks to evaluate oral motor function. Certain speech exercises are 

incorporated into myofunctional therapy aimed at strengthening upper airway muscles. 

In multilingual societies, language barriers may delay diagnosis, reduce treatment adherence, and limit 

access to specialized sleep services. Thus, while spoken languages themselves are not known to alter 

snoring physiology, multilingual communication plays an essential role in ensuring equitable sleep 

healthcare. 

Health equity and multilingual sleep care 
Sleep disorders affect populations worldwide, yet access to diagnosis and treatment varies considerably. 

Patients with limited proficiency in the dominant language of healthcare systems often face challenges 

when describing symptoms, understanding treatment recommendations, or navigating specialized 

services. 

Professional interpretation, culturally responsive patient education, and multilingual digital health tools 

can improve communication and support more equitable sleep care. As AI increasingly enters healthcare, 

developers should ensure that digital sleep technologies are accessible across multiple languages and 

cultural contexts. 

Ethical considerations 
Responsible integration of AI into sleep medicine requires attention to: 

• privacy of biometric and voice recordings; 

• informed consent for digital monitoring; 

• transparency of AI-supported recommendations; 

• algorithmic fairness across diverse populations; 

• accessibility regardless of socioeconomic status; 

• continued physician oversight. 

Technology should enhance, not replace, the patient-clinician relationship. 
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Future Directions 
Future innovations may combine: 

• wearable sensors; 

• AI-powered voice analysis; 

• home sleep monitoring; 

• digital biomarkers; 

• multilingual virtual assistants; 

• personalized behavioral interventions. 

These integrated systems could improve early detection while reducing barriers to specialist care 

worldwide. 

Conclusion 
Artificial intelligence is reshaping the future of sleep medicine by improving screening, monitoring, and 

personalized care for individuals with snoring and sleep-disordered breathing. 

Although spoken languages themselves are not known to influence the physiology of snoring, effective 

communication remains essential to diagnosis, treatment adherence, and equitable healthcare delivery. 

AI-powered voice analysis, multilingual digital health tools, and personalized interventions offer promising 

opportunities to improve patient outcomes while expanding access to sleep medicine. 

As healthcare systems embrace digital innovation, success should be measured not only by technological 

sophistication but also by their ability to deliver compassionate, inclusive, and evidence-based care. 

Ultimately, healthier sleep begins not only with better technology, but with better communication 

between patients, clinicians, and communities. 
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