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PREFACE
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Sleep is not luxury. One third of adults don’t get sufficient sleep. Sleep has many restorative functions and various factors play a role in maintaining a high quality sleep. Among many sleep issues, Obstructive Sleep Apnea (OSA) is a serious and underdiagnosed health threat that has a high prevalence and causes many important health issues ranging from cardiovascular disease to diabetes. Snoring, many times not a serious health issue, can cause extensive social damage and accidents. Sleep health is becoming more and more appreciated as it affects our wellbeing, overall health and productivity. There have been tremendous engineering and AI based advances for both conditions that are now available for the public to use at home. These are however technologically too complex for non-engineers to manage, understand their tasks and be able to optimize their efficacious and safe use. Several serious threats have been lately identified by authorities. It is becoming urgent for all actors to have a basic knowledge on these emerging engineering and AI technologies for better sleep health in the age of smart homes. Many times these technologies may have synergistic effects. It is therefore also important to manage them from a holistic systems point of view. 

This book will benefit all those individuals who want to improve their sleep quality and overall health by the use of these complex developments as well as medical professionals who want to have a systems view and additional technical knowledge. It will attempt to give answers to the following questions among many others:

- What are the AI and engineering options for sleep disorders?

- How do they work, why are they used?

- What are their efficacies? What are their risks and side effects? How to mitigate these risks?

- What are their technical specifications? How to select a technology? What are their certification requirements?

- How accurate are wellness technologies?

- How to be aware of equipment recalls and risks? 

- How to compare these technologies?

- What are the differences between wellness technologies, medical grade equipment and medical devices?

- How does AI work? How does it help OSA and snoring in the context of personalized medicine?

- What are the home technologies that can support sleep quality? 

- Case studies for risk aversion and systems management

Please also note that the book will focus mostly on OSA and snoring although the technologies presented such as wearables can also be used in the context of detecting and managing other sleep issues such as insufficient sleep and sleep stage durations. The data produced by these technologies can also be very valuable for alerting individuals to take further actions by consulting their healthcare providers.
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DISCLAMER
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The information given in this book is for educational and empowerment purposes only and should not be considered medical advice. Individuals should not use the knowledge on sleep technologies to diagnose and treat themselves.  The effectiveness of any treatment for sleep apnea must be determined in consultation with a qualified healthcare professional. 

The views expressed in this book are solely those of the author and do not reflect the views of any institution.

Also please note that the book does not endorse any specific technology brands. However, it provides principles for searching and selecting the appropriate systems. Further details and tips can be obtained during workshops and webinars when needed.

While every effort has been made to ensure accuracy, the author makes no guarantees of results and is not liable for any loss, damage, or issues arising from the use of this content.
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Chapter I Introduction
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SLEEP HAS BEEN RECOGNIZED lately as critical for overall health and longevity. Those who don’t get sufficient or quality sleep have lower immunity and higher mortality. Among various sleep issues, sleep apnea is a widespread condition characterized by frequent stops in breathing during sleep [1]. These stops result in reduced oxygen levels in the blood. 

Obstructive Sleep Apnea, also called OSA, occurs as a result of the upper airway becoming blocked several times during the sleep. The blockage can significantly reduce or completely stop airflow. This type of sleep apnea is the most common form. Several factors can work together in narrowing the airway: Obesity, large tonsils, fat content in the tongue or hormones  levels can cause narrowing of the airway and increase the risk for OSA. This means that this condition is multifactorial and that many corrective actions may need to be taken.

Central sleep apnea is another type of sleep apnea that is characterized by the lack of a signal from the brain o order breathing. Health conditions related to how the brain controls the airways and chest muscles can cause this type of apnea. 

Snoring is the sound that is produced when air flows past relaxed tissues in the throat [2]. The tissues vibrate and the sound is produced. Sometimes it may also indicate the presence of OSA.  In addition to being a possible health issue, snoring is a major social problem.

More than 900 million adults between 30 and 69 worldwide are affected by OSA. Obstructive sleep apnea patients often snore but people without this condition may also snore. The prevalence in the population is between 9% and 38% depending on the criterion for diagnosis. Only in the USA the cost of diagnosis and therapy amounts to about 6 billion USD. These conditions may cause a number of serious problems such as cardiovascular disease, dementia, stroke, high blood pressure, diabetes among others [3]. The socioeconomic costs associated with this condition are also very high. The lost productivity was found to be 86.9 billion USD in 2015 [4]. Another issue is the increased number of accidents that occur due to sleepiness of these patients.

Many engineering technologies have been devised to diagnose and manage this devastating disease beside medical approaches such as surgery. Many of these technologies are deployed at home. Therefore it is important for the patients to have a good grasp of how these technologies work.

This book will concentrate on the engineering and AI based technological solutions that have been developed and successfully tested for treating this condition. The objective is to improve awareness so that patients may be able to discuss the possibilities proposed by physicians and participate in decisions in an informed way. Adherence to prescribed solutions has been shown to increase with more knowledge on medical conditions and their solutions according to studies [5]. Information on technologies that are recommended for maintaining environmental conditions suitable for general sleep health within the framework of smart homes is also given.

A Scenario for the Successful Application of Engineering Technologies to Fight Snoring
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ALLAN WAS SUFFERING from severe snoring. He decided to buy and wear a smart watch and use the phone app available on Google play. The app records snoring and is able to provide a score for the entire night. The smart watch is able to track sleep stages, give a respiratory score and show a report on oxygen levels recorded all night long. The same app gives a list of simple remedies and lifestyle factors that are controllable. It is then possible to determine the best combinations for a particular person. Allan tried the different simple alternatives and was able to find the best combination for reduced snoring and maintaining comfort. The snoring score was reduced significantly. The smart watch, though not medical grade was also able to provide valuable guidance. According to the smart watch reports, the duration of deep sleep and oxygen levels had increased. This may show the presence of a potential obstruction that compromises breathing and causes the deep sleep to be disrupted. The respiratory score have also increased, which indicated that medical attention was needed and the problem could be more serious than a common snoring issue. Allan decided to consult with his physician.

Awareness of the availability of engineering technologies for sleep and how they function can have a highly valuable contribution to the health of individuals. As the modern diets and lack of exercise tend to weaken muscles and increase the accumulated fat in our bodies, it becomes important to monitor our sleep and take early actions to avoid the serious consequences of the sleep issues mentioned above. The cases below exemplify how individuals may be empowered to be alert about serious health hazards, take immediate informed action and be warned in time to seek medical help.

A Scenario for Checking the Recall Status of a Risky Medical Technology

OEBPS/d2d_images/chapter_title_above.png





OEBPS/d2d_images/chapter_title_corner_decoration_left.png





OEBPS/d2d_images/cover.jpg
A POCKET GUIDE TO
ENGINEERING & Al HOME
SOLUTIONS FOR

AVl B EWNESN
G U V.E NY@S





OEBPS/d2d_images/image012.png





OEBPS/d2d_images/chapter_title_corner_decoration_right.png





OEBPS/d2d_images/chapter_title_below.png





OEBPS/d2d_images/image006.png





OEBPS/d2d_images/scene_break.png





OEBPS/d2d_images/image007.png





