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    The art and science of sleep medicine have evolved significantly over the past several decades. Both diagnostic and therapeutic advancements have led to a multidisciplinary approach to the field. Impactful research as well as technological innovations have been major catalysts in the rapid development of this important specialty.




    Despite the above, those advancements have predominantly manifested in high and some middle-income countries. Meanwhile, there have been wide disparities in the delivery of care in economically disadvantaged parts of the world. When considering the entirety of sleep health and the wide range of sleep disorders, even within the same geopolitical areas, city, country, or continent, the ability to properly diagnose and, more importantly, manage sleep disorders by medical professionals and healthcare systems varies greatly.




    Because of the multidisciplinary nature of the field, each editor of this publication comes from a different primary specialty. Dr. Marie-Louise M. Coussa-Koniski is a pulmonologist, Dr. Alain Michel Sabri is an otolaryngologist-head and neck surgeon and Dr. Hrayr P. Attarian is a neurologist. Similarly, the authors of the individual chapters cover a wide range of specialties, including the aforementioned ones as well as paediatrics, psychiatry, occupational medicine, internal medicine and others.




    This textbook seeks to highlight the above by elucidating the particularities within each country, as well as the challenges encountered and the potential for improvement in the management of sleep disorders. The latter has a high impact on the healthcare of the individual, the healthcare system and various notions in terms of morbidity, mortality and overall well-being and quality of life. The impact of sleep disorders carries important economic implications. Leading healthcare experts describe the differences in the healthcare systems, available resources, patient population, accessibility as well as teaching and research in the field. Future directions and suggestions for improvement are also discussed.




    We hope that you will find this textbook informative and that it will stimulate ideas for growth and development in the field of sleep disorders around the world.






    

      Alain Michel Sabri, MD, MPH, FACS


      Department of Otolaryngology-Head & Neck Surgery,
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    Sleep is a biological imperative and one of the four pillars of health along with nutrition, physical activity and relaxation. Yet, sleep medicine has only recently become an individual discipline. Even then it is more developed in high-income countries than in middle or low-income ones. Although a large proportion of the world’s population suffers chronically from poor sleep, addressing it is not a major priority. This is also true for economically disadvantaged populations even in the wealthiest of nations. The limitations to this are greatly due to a lack of resources for both screening for poor sleep health as well as for appropriate interventions. There is, however, a lack of knowledge about the impact of poor sleep on overall health. A fair proportion of healthcare workers both here and in other countries I have visited as part of my global health education work think of sleep medicine as only treating sleep apnea or a rare disease such as narcolepsy. Both are viewed as not essential for populations who have difficulty obtaining basic healthcare. Sleep medicine, however, could be much more than this. As different chapters in this book will show, sleep is one of the first bodily functions to be affected when people are displaced, or live in crowded tenements, or when they become homeless. Not getting sufficient and quality sleep can lead to both poorer cardiovascular health, increased risk of accidents and lower cognitive functioning. It can help prevent any type of upward mobility for the working poor in the developed world.




    In mid October 2019 while in Lebanon, I ran the idea of this book by two colleagues, the pulmonologist Dr. Marie-Louise Coussa and the otolaryngologist Dr. Alain Michel Sabri. We all decided on the need for such a publication and decided to collaborate on it. Given my own background in neurology, we hoped our approach would be multidisciplinary. Political turmoil in Lebanon delayed the start of the project by a few months. At the beginning of 2020, we had already queried PubMed, Medline and Google Scholar for publications in English on sleep medicine, sleep health and overall sleep science. We identified 51 representative countries that had produced peer-reviewed papers on these topics. We spent the first 2 months of the, now infamous, year confirming authors. Thirty-five authors agreed. However, with the advent of the COVID-19 pandemic, the medical communities’ priorities changed around the globe. This resulted not only in a delay in compiling this volume but also in the further withdrawal of seven of the original authors.




    The final tally of 28 chapters covers most if not all the regions of the world, perhaps a bit heavy on North America and the Middle East, given our own origins. Figure 1 shows in green the countries of the world that we cover in the book. The big five, the most populous nations, are there. These are China, India, Russia, USA and Brazil. We also have examples from southern, western, eastern and northern Europe as well as North and Sub-Saharan Africa. In addition, we have chapters from Australia, Hong Kong, Thailand and Nepal.
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Fig. (1))


    In green are highlighted the areas of the world discussed in this book.



    Each chapter addresses the following questions




    1) The current practice of sleep medicine: This includes answers as to what type of facilities provide care, the type of practitioners involved in sleep medicine, any practice guidelines, professional societies or regulatory bodies, etc. In this subsection, there is a description of the kind of clinics and specialists who are primarily tasked with the care of patients with sleep complaints. A description of their educational backgrounds and any regulatory bodies that assure their continued competency in the area is given. Practice guidelines and who puts them in place are also mentioned with the availability of diagnostic tools and medications to treat common sleep disorders. We would also explore cultural nuances affecting sleep disorder care. Lastly, a description of payment systems for sleep diagnostic services and treatments is given.




    2) Challenges to the practice of sleep medicine: This includes information about patient access to care, and barriers to appropriate care. In this subsection, the respective authors discuss what challenges they and their patients deal with in obtaining and delivering appropriate care. These include educational barriers, resource limitations and financial hardships. For instance, do primary care doctors and patients know much about sleep disorders? And what to do about sleep complaints? Are there clinics that can deal with the situation or are they overwhelmed with scant resources and have barely time to deal with more common medical problems?. Can patients even afford testing and treatment if these are even available? Are there regional differences in accessing care? For instance, a lot of developing nations may have excellent services in the cities but not in rural areas. Lastly, we would discuss cultural barriers to receiving appropriate sleep care.




    3) Clinical and research knowledge gap: Unique needs of the field in that particular country and what can make the situation better and close these gaps and overcome barriers. In this subsection, the respective authors address the presence or absence of country-specific epidemiological data on various sleep disorders and how it affects the clinical and educational efforts. They also discuss any limitations of the existing research as it applies to their unique regions. Lastly, they mention what educational opportunities are lacking among healthcare providers and what can be done to improve those.




    We hope that this book will increase collaboration between countries of different economic quartiles and increase awareness of needs in lower-income regions and open up avenues by which these needs can be met. Especially with the acceleration of telecommunication in the age of COVID-19, these cooperative efforts are both more urgent and easier to accomplish. Lastly, we hope to raise awareness of the importance of sleep and facilitate ways to address its deficits for overall better health for all people of the world.
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      Abstract




      Sleep medicine and its practice in the United States of America (USA) has grown from the first center focusing on sleep disorders established at Stanford University in 1964 to more than 2,500 American Academy of Sleep Medicine (AASM) accredited sleep centers and numerous professional organizations supporting sleep health professionals including board-certified sleep medicine physicians, behavioral sleep specialists, advance practice registered nurses and/or physician assistants and sleep technologists. As sleep medicine continues to grow in the USA, multiple challenges including widening economic inequality, racial/ethnic inequities, and limited healthcare access directly affects the patient setting. Limited sleep medicine education in medical school restricts the ability to educate patients as well as primary care providers on the importance of identifying sleep disorders early on to improve access. The financial burdens of diagnosing and treating sleep disorders, particularly obstructive sleep apnea is seen in an estimated cost of $16 billion annually. Research and data collection includes surveillance surveys conducted by the Sleep and Sleep Disorders Team from the Centers for Disease Control and Prevention (CDC) as well as continuing research in the diagnosis and treatment of obstructive sleep apnea. Additional studies addressing sleep issues and racial disparities in the US are prudent in highlighting this crucial area. Continued efforts in clinical and research knowledge gaps are necessary to support the growing need for sleep medicine providers and services in the USA.
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      Background




      The first electrocephalogram (EEG) patterns were documented by Loomis in the US describing NREM sleep [1], which paved the way for sleep medicine to grow as a profession. This led to the development of various professional societies to serve the requirements of individual sleep medicine practitioners and sleep disor-




      der centers. In 1964, Stanford University introduced a narcolepsy clinic, which was the first sleep disorders center established. There are currently more than 2,500 American Academy of Sleep Medicine (AASM) accredited sleep centers in the U.S. These centers are directed by a board-certified sleep medicine physician who coordinates care with a group of providers which may include otolaryngologists, behavioral sleep medicine specialists often with training in psychology, qualified dentists with sleep training, advanced practice registered nurses and/or physician assistants and sleep technologists.




      Board-certified sleep medicine physicians are required to complete medical school and residency training in one of the seven approved programs including anesthesiology, family medicine, internal medicine, neurology, otolaryngology, pediatrics, or psychiatry programs before matching into and completing an ACGME 12-month sleep medicine fellowship program to become board eligible. There are currently 95 sleep medicine fellowship training programs in the US. In addition to ACGME-accredited sleep medicine fellowship programs, there are two pilot programs in the Advancing Innovation in Residency Education (AIRE) initiative. A part-time model allows a trainee to continue additional employment during training. A combined model incorporates sleep training into an established specialty training program which allows graduates to become board eligible in both specialties upon completion. Previously board certification was administered by the American Board of Sleep Medicine which is now currently offered through the Sleep Medicine Certification Program developed by the American Board of Internal Medicine (ABIM), American Board of Family Medicine (ABFM), the American Board of Pediatrics (ABP), the American Board of Psychiatry and Neurology (ABPN), and the American Board of Otolaryngology (ABOto).




      The AASM endorses three different types of accreditations. The first accreditation is for sleep facilities that manage patients, perform home sleep apnea testing, and provide a laboratory for in-center sleep studies. A second accreditation is for independent sleep practices to manage patients and conduct home sleep apnea testing. The last accreditation is for Durable Medical Equipment (DME) organizations to provide sleep-related DME to patients. Accreditation is not mandatory, however, many insurers require accreditation for sleep-related services reimbursement [2].




      Professional organizations that support the practice and accreditation of sleep medicine in the US include the American Academy of Sleep Medicine (AASM), the Sleep Research Society, the American Board of Sleep Medicine, the Associated Professional Sleep Societies, and the Academy of Dental Sleep Medicine (ADSM). The historical development of these organizations is beyond




      the scope of this chapter but the growth of each organization contributes directly to the current practice of sleep medicine in the US as we know it.


    




    

      CHALLENGES TO THE PRACTICE OF SLEEP MEDICINE IN THE USA




      The challenges to accessing and delivering optimal management for sleep medical conditions in the USA can be divided into 3 major areas: patients, healthcare systems, and healthcare providers. In the patient setting, the main barriers include affordability, racial and ethnic inequities, lower socioeconomic status, decreased health literacy, and limited healthcare access during the COVID-19 pandemic due to clinical operation restrictions.




      Economic inequality in the USA has been associated with inequality in health. Americans with lower incomes have deficits in healthcare than wealthy Americans, in part, due to limited access to health insurance [3]. The implementation of healthcare reform through the Affordable Care Act or Obamacare, has increased healthcare access to more Americans, but the complexity of the USA healthcare system continues to serve as a barrier to healthcare access [4]. In the four largest states California, Florida, New York, and Texas, the rate of uninsured adults ages 19 to 64 varies from 12-30% [5].




      Race is also a factor in access to healthcare. Studies have demonstrated that compared to Whites, Blacks do not receive similar treatment in the U.S. healthcare system. This is independent of the reduced access to healthcare facilities that Blacks often experience [6]. Black individuals are more likely to have poor sleep quality and greater risk factors for sleep apnea than White individuals. These differences persist despite adjusting for confounders such as medical comorbidities and socioeconomic status [7]. A Philadelphia-based cross-sectional study of 9,714 individuals assessed self-reported sleep quality in relation to socioeconomic factors including education level, employment status and level of poverty. African-Americans and Latinos reported poorer sleep quality in comparison with Whites. Participants with lower incomes were also found to have significantly poorer sleep quality. Post-college education is a protective factor against poor sleep. White subjects in lower poverty levels demonstrated the highest odds for poor sleep. This contrasts with other race/ethnic groups who did not have an increased likelihood of poor sleep after adjusting for the same covariates as above. These studies demonstrate that “sleep disparity” in the USA population evident in self-reported lower sleep quality is strongly associated with poverty and ethnicity [8].




      A significant barrier to health care access in the rural USA is reluctance to seek health care in rural areas. This stems from cultural and financial limitations and is exacerbated when factoring in decreased range of services, availability of trained physicians willing to work in rural areas, limited public transport, and decreased availability of reliable internet service. Rural residents tend to have poorer health outcomes than urban individuals. Rural areas also have difficulty attracting and retaining physicians contributing to further inequity [9].




      Health literacy impacts an individual’s ability to access care. Patients who delay getting care and have difficulty finding providers generally have lower health literacy skills than individuals with adequate health literacy. This issue continues to persist even when controlling for employment, cognitive function, insurance status, poverty, and race/ethnicity. The probability that individuals seek medical care in a timely manner decreases in individuals with lower health literacy [10]. Over one-third of U.S. adults (~80 million) have limited health literacy which is defined as difficulty in reading, understanding and applying health information (e.g. written language on appointment reminders, discharge instructions, informed consent, medical forms, insurance applications, medical bills, medication instructions, and health education materials). This leads to poorer health outcomes, decreases patient safety, and reduces healthcare access and quality [11]. Universal health literacy precautions have been advocated by multiple professional organizations. These include providing literacy aimed at a lower educational level and accessible information in multiple formats including multiple languages. Eliminating medical jargon, providing information or instructions in a concise step wise fashion, limiting the focus of a visit to three key points or tasks, and assessing for comprehension after medical visits are all key to ensure higher health literacy. Visual aids in the form of diagrams, graphs and graphic illustrations may also increase patient understanding [12]. The use of mobile health applications (apps) to improve health literacy is a pioneering field to empower underserved patients and their caregivers in comprehending and applying medical information. There are several challenges associated to this approach including unequal, limited access to mobile technology, user error and limitations of adapting mobile health apps to different platforms, in addition to privacy and security concerns [13].




      Barriers to providing the state of the care stem not only from the patient’s perspective but also from the provider’s perspective. This starts at the beginning of medical training. Medical schools across 12 countries (Australia, Canada, India, Indonesia, Japan, Malaysia, New Zealand, Singapore, South Korea, Thailand, United States, and Viet Nam) demonstrated that the average amount of time spent on sleep education is under 2.5 hours, with 27% of the 409 medical schools surveyed providing no sleep education. Schools in Australia, the United States and Canada report providing more than 3 hours of education. Schools in Southeast Asia including Indonesia, Malaysia, and Viet Nam provide no sleep education. Despite the high prevalence of sleep disorders, these findings demonstrate the lack of sleep education in medical training in proportion to patients affected by sleep disorders [14]. Analysis of sleep-related parameters from the 2005-2006 National Health and Nutrition Examination Survey in 6,139 individuals over the age of 16 demonstrated a lower prevalence of sleep disorders in the USA than previously reported in the literature. This suggests underdiagnosis of sleep disorders by primary care physicians [15]. Due to limited sleep education during their training, many providers may not recognize OSA symptoms, and fail to associate disease-associated comorbidities or behaviors with sleep quality impacted by sleep disorders. Although common, many PCPs do not routinely screen for sleep disorders. Many patients may present with OSA symptoms during a PCP visit and if not routinely screened referrals to a sleep specialist would be limited. Increased educational opportunities for PCPs on how to screen for OSA as well as long-term effects on cardiovascular morbidity and mortality can lead to earlier and more frequent identification of sleep disorders [16]. Currently, a little more than 6,000 physicians are boarded certified in sleep medicine. This board-certified workforce is insufficient in meeting the demands of a disproportionate population of patients who have a sleep disease, including an estimated 23.5 million adults with undiagnosed OSA [17]. The AASM is striving to reduce the number of patients with undiagnosed and untreated obstructive sleep apnea (OSA) by 10% by 2023 [18].


    




    

      SPECIFIC SLEEP DISORDERS CHALLENGES




      The STOP-Bang questionnaire has been demonstrated to have a strong positive predictive value to screen for moderate to severe OSA. Out of 187 participants in a primary care setting in Houston, Texas, 61% had scores of 3 and higher on the STOP-Bang questionnaire (OSA - Intermediate Risk). Only 39% (45 participants) agreed to undergo sleep studies. Of these 45 participants who underwent sleep studies, 67% were diagnosed with moderate to severe OSA and recommendations to initiate continuous positive airway pressure (CPAP) machine therapy. This study highlights the feasibility and effectiveness of routine screening and early identification of OSA in the primary care setting [19]. Screening and detection for OSA can be difficult in the elderly population. A retrospective study in US non-hospital and hospital-based clinics demonstrated a lower incidence of sleep apnea in individuals over 75 years of age compared to those between 65 and 74 years of age. It is important to take into consideration that individuals over 75 years of age have multiple comorbidities that take priority which may result in underreporting of sleep apnea symptoms. Elderly individuals may be reluctant to report their symptoms due to concerns and perceptions about sleep apnea testing and treatment [20].




      The frequency of adult outpatient visits for obstructive sleep apnea was assessed using the U.S. National Hospital Ambulatory Medical Care Survey database from 1993-2010. The diagnosis of sleep apnea during outpatient visits in comparison to hospital-based and non-hospital-based practices was more frequent in 2010 in relation to 1993. Primary care providers (33%) pulmonologists (17%), and otolaryngologists (10%) were more likely to provide sleep apnea diagnoses. Neurologists (6%), cardiologists (5%) and psychiatrists (2%) were more likely to report sleep apnea during the study period than other specialties [21]. The distribution of regional geographic locations of sleep apnea visits from 1993-2010 was reported as Northeast (21%), West (21%), Midwest (22%), and South (35%). The prevalence of obesity and health insurance status partially contributes to these geographic differences [21].




      The estimated cost for diagnosing and treating OSA in the United States in 2015 was estimated by Frost & Sullivan at approximately $12.4 billion. Physician office visits and testing are approximately 7% of these costs. Positive airway pressure (PAP) machines and related accessories provided by Durable Medical Equipment organizations and custom oral appliances account for another 50%. Multiple surgical treatments are available to treat OSA and comprise the remaining 43% of OSA treatment costs. It is estimated that 29.4 million U.S. adults have OSA however only 20% (5.9 million) individuals have been diagnosed. The cost per patient averages $2,105 with a denominator of 5.9 million patients diagnosed. When removing surgical costs, this average decreases to $1,190. The payor mix of insurers and employers has not adopted aggressive OSA diagnosis and treatment. Although there is initial investment cost, the overall cost of treating individuals with OSA is significantly less than leaving the condition untreated [20]. Other treatment options outside of PAP and surgery include OSA lifestyle changes consisting of weight management and/or nocturnal body positioning. If lifestyle modifications are not enough, 3% undergo surgery and 6% are fitted for custom oral appliances. The preferred treatment approach of PAP therapy consists of CPAP, AutoPAP, or Bilevel PAP and is utilized by approximately 85% of those diagnosed with OSA (approximately 5 million). Approximately 60% of patients (3 million) are compliant with their treatment [17].




      The cost of treating sleep disorders in the US is estimated to be $16 billion [22]. Coverage policies to control these costs have been implemented by The Centers for Medicare and Medicaid Services (CMS) and other national and local payers. A focus on out-of-center sleep testing to diagnose OSA as well as the use of autoPAP in lieu of in-center PAP titration studies focuses on reducing the cost of testing and treatment. Primary care and independent diagnostic testing facilities have been diagnosing OSA instead of board-certified sleep physicians to reduce costs billed by specialists. Expanding national durable medical equipment chains instead of utilizing local durable medical equipment aims to decrease cost and nationalize supply chains [22].




      Insurance status can delay care. Primary outcomes of insurance-related procedure cancellation rate, time from drug-induced sleep endoscopy (DISE) and upper airway stimulation (UAS) treatment recommendations were reviewed at Thomas Jefferson University, a single academic center. This was a retrospective chart review of Medicare and private insurance patients who underwent UAS from 2015-2018. In comparison to private insurance patients, Medicare patients who underwent UAS had less insurance-related treatment delays, shorter waiting periods, and fewer procedure cancellations. Private insurance patients faced prior authorization barriers. This resulted in the initial denial of almost half the patients. After the appeals process, 21.1% of patients continued to be denied for treatment. While only 6.4% of patients with Medicare coverage were denied [23].




      Another common sleep disorder with multiple negative health impacts is insomnia. Direct and indirect healthcare costs related to insomnia have been estimated at $100 billion US dollars per year. Quality of life (QOL), impaired cognition, mood, and productivity can all be affected by insomnia [24].




      The America Insomnia Survey (AIS) collected results from October 2008 to July 2009 and estimates the prevalence of insomnia at 23.2%. Insomnia resulted in lost work performance due to absenteeism. This insomnia to individual-level association was the equivalent of 11.3 days, accounting for $2280 of individual-level lost capital. These estimates generalized the total US workforce annualized at the population-level of 252.7 days and a loss of $63.2 billion in productivity secondary to insomnia [25].




      Restless legs syndrome (RLS) and its economic impact have not been extensively investigated. A study from 2011 explored factors including expenditures, healthcare resource use, and lost productivity reported by patients. Patients with primary RLS reported a mean productivity loss of 1 day/week. As RLS symptom severity increased, RLS-related costs increased affecting work productivity, sleep disturbance, and health status. Moderately severe RLS results in 20 to 50% workplace productivity loss highlighting high personal and social costs. RLS is often underdiagnosed and treated. These study findings suggest improvements in RLS diagnosis and treatment should be a major public health priority given the high prevalence and social costs [26].




      It is important to note that COVID-19 significantly impacted access to care and introduced new challenges.


    




    

      CULTURAL, RACIAL AND AGE CHALLENGES




      Strategies to reduce the discrepancies in health care of racial and ethnic minorities compared with Whites need to focus on culturally competent services. In order to break down linguistic and cultural barriers, a focus on understanding health-related attitudes, beliefs, and different cultural practices can improve services and close gaps in health status [27]. Racial and ethnic minorities in the United States are more likely to report short (≤6 hours) sleep durations, in comparison to non-Hispanic white. Short sleep duration is linked to cardiovascular disease, diabetes, obesity and overall, increased mortality. Poor health outcomes are also associated with poor sleep quality. Minority populations are at increased risk for poor sleep quality and sleep complaints are difficult to assess given linguistic barriers [28].




      US adolescents routinely sleep more than the recommended 8 hours on school nights, as many as two-thirds do not achieve this recommendation. Compared to their white peers, racial and ethnic minority children and adolescents are more likely to have poorer sleep quality and shorter sleep duration. A review of 23 studies assessing sleep in American children and adolescents ages 6-19 years found that White youth regularly had greater sufficient sleep than minority youth and Hispanics had more than Blacks [29]. A two-arm randomized control trial to evaluate the effectiveness of a tailored intervention was assessed from 2010-2014 among black patients with metabolic syndrome at four community-based clinics in Brooklyn, New York. This intervention used culturally and linguistically tailored OSA health messages delivered by a trained health educator. These messages were based on patients’ readiness to change and addressed unique barriers that prevented behavior change. The tailored intervention increased sleep consultations and evaluation of OSA among blacks. No significant difference was found between the two arms. The defined success of this tailored intervention was attributed to its focus on addressing sociocultural factors, primarily discontent with health-care providers and health-care services among black adolescents [30].




      When assessing the adult population in the US, almost one-third get an inadequate amount of sleep. Among working American adults, the less educated, those living alone, and racial/ethnic minorities are at a greater risk for short sleep duration [31]. Long work hours, variable shift work, or working in high stress professions place an individual at increased risk for short sleep duration and subsequent physical, and mental health consequences.




      The National Health Interview Survey (NHIS) from 2010-2018 assessed the prevalence of short sleep duration (< 7 hours) in working American adults on an annual basis. Short sleep duration risk factors included falling in the age bracket of 45-64 years, identifying as African American, holding less than a bachelor’s degree, being separated, divorced, or widowed, and having a family structure of more than one child at home. Individuals living in the South had the highest prevalence of short sleep duration in any given year compared to their counterparts. Short sleep duration and poor sleep quality are associated with adverse health outcomes [31].




      Racial/ethnic minorities are at increased risk for short sleep duration and poor sleep quality. Sleep quality of recent immigrants suggest that the acculturation process is linked to insufficient sleep among Asian, Black, and Latino immigrants and present as psychosomatic disorders, OSA, REM behavior disorder, and short sleep duration [28].




      Patients with sleep-disordered breathing (SDB) have a high prevalence of comorbidities that increase their susceptibility to COVID-19. The traditional treatment with positive pressure devices (PAP) is challenging because of increased transmission risk due to PAP-induced droplets and aerosol. During the initial lockdown and mitigation period in 2020, the use of telemedicine rapidly emerged as an option to continue access to care and management of OSA in a safe manner [32]. Diagnostic testing was temporarily suspended as sleep centers closed over concerns of rising COVID-19 rates and risk of infection of staff and patients. Expansion of home sleep testing devices and placing patients on auto-CPAP allowed for continued diagnostic and management access for OSA patients [33]. Even before COVID-19, a retrospective study of sleep telemedicine at the Milwaukee VAMC demonstrated increased efficiency of sleep services and improved follow-ups [34]. Many sleep centers have continued to offer telemedicine services in addition to in-person scheduling after COVID-19 vaccination campaigns were enacted and medical staff members returned to the office and sleep laboratory.


    




    

      CLINICAL AND RESEARCH KNOWLEDGE GAP




      Sleep Medicine has evolved over the past 40 years due to new discoveries in the science of sleep and circadian rhythms, and the advancement in the knowledge of pathophysiology of sleep disorders [35].




      The Centers for Disease Control and Prevention (CDC) has engaged the Sleep and Sleep Disorders team with a mission to raise awareness about the problem of sleep disorders, sleep insufficiency, and the influence of sleep in health and disease states. Approximately 70 million Americans identify with chronic sleep problems. Insufficient sleep is associated with chronic disease, decreased quality of life, injury, increased health care cost, psychiatric disorders, and reduced work productivity. Sleep problems are major contributors to depression and obesity but are rarely addressed. Public health research conducted by the Sleep and Sleep Disorders team analyzes the relationships between insufficient sleep, chronic disease, and social outcomes [36]. The Sleep and Sleep Disorders Team has implemented new sleep questions for the Behavioral Risk Factor Surveillance System (BRFSS) which is part of the CDC’s public health surveillance system. The BRFSS is the world’s largest health survey system and tracks health conditions and risk behaviors in the United States via telephone annually since 1984.




      The BRFSS provides critical information for monitoring national and state population health. A limitation of the BRFSS surveys is the lack of enough samples. This results in the inability to provide direct survey estimates for most counties or sub-county areas. To compensate, model multilevel regression and poststratification for small-area estimation of population health outcomes are used to estimate short sleep duration prevalence at different geographic levels [37]. These estimates are then used by communities, local policy makers, and program planners for public health program development and evaluation. In the past few years, the response rates for the BRFSS surveys have declined. It is prudent that new methods of weighting and cell phone sampling frames are reassessed. Question variations among surveys used and mode of data collection are some limitations of the BRFSS. Recognizing these challenges, revised methodologies and inclusion of cell phone data will be necessary to continue collecting population health data and the impact on sleep [38].




      The National Healthy Sleep Awareness Project (NHSAP) was a collaboration between the CDC, the American Academy of Sleep Medicine and Sleep Research Society. NHSAP sought to improve surveillance of sleep health in the US by increasing scope of questions for the BRFSS.




      As a result, the BRFSS has grown from approximately 100,000 telephone interviews to over 500,000 from 1993 to 2015. As the BRFSS continues to grow, this data should be utilized by sleep researchers in their published results regarding sleep health. The use of the data validates the utility of the information collected and that data are reviewed by policy makers and stakeholders working to improve the health and wellness of the US population [39].




      Excessive daytime sleepiness and poor or unrefreshing sleep are frequent concerns in the primary care setting. Early detection of undiagnosed cases of sleep disorders is imperative to ensure timely intervention. Unfortunately, barriers to earlier diagnosis include the lack of education and training among non-sleep physicians regarding identification and treatment of sleep disorders. Screening tools in populations at high-risk for OSA in primary care could improve patient outcomes and reduce the complications of untreated OSA [40]. In an Australian study, PCPs were trained for 6 hours in the management of OSA. Patients who had moderate daytime sleepiness identified as Epworth Sleepiness Score ≥8 were randomly assigned to outpatient management by primary care physicians who had received training or a sleep specialist. After 6 months, primary care management was comparable to sleep specialist management which was measured by improvement in ESS, OSA symptoms and CPAP adherence [41].




      The vast majority of PCPs are willing to assess for sleep disorders but very few will treat. This gap can be closed if PCPs were provided additional and adequate training in sleep medicine [42]. A provider survey demonstrates a large disparity between PCPs’ prioritization of sleep disorders and reported low comfort levels with diagnosing and management. The use of screening questionnaires would aid PCPs in incorporating sleep disorder detection into their daily practice [43].




      Teaching hospitals should encourage the growth of the field of sleep medicine. This focus should not only focus on physicians, but also on allied health staff, nurses, and technologists to support the diagnosis and treatment of common sleep disorders including OSA, insomnia, circadian rhythm disorders, restless legs syndrome, REM behavior disorder and others [17].




      OSA is a common condition associated with cardiovascular outcomes based on the underlying pathophysiology (ie, endotypes) and its sequelae of disease (ie, phenotypes). Due to this variability, OSA is now being targeted as a disease responsive to precision medicine [44]. The care of these patients would take into account biomarker, genetic, pathophysiologic, phenotypic and treatment response characteristics of precision medicine methods [45].




      Significant research advances regarding the pathophysiology and disease progression of OSA have been made. The next step should focus on targeting the molecular and cellular processes that link the circadian clock with multiple mechanisms seen in OSA (ie, autonomic dysregulation, inflammation, metabolic dysfunction). These links will help to identify the role of circadian dysregulation in the development of OSA. A proposed mechanism of multiple physio-pathological mechanisms is seen in Fig. (1) [46]. Hypoxia affects both clock dysregulation and sleep fragmentation. Sleep fragmentation can influence clock dysregulation by intrinsic or extrinsic mechanisms (ie, epigenetics), as well as the regulation of oxygenation. These intrinsic and extrinsic mechanisms lead to inflammation resulting in the progression of cardiopulmonary disease observed in untreated OSA.




      
[image: ]


Fig. (1))


      A proposed mechanism for the role of circadian clock dysregulation, sleep fragmentation, and hypoxia in the pathophysiologic progression of cardiopulmonary disease seen in untreated obstructive sleep apnea with involvement of inflammation, endothelial dysfunction and cardiac/pulmonary diseases. Causes of hypoxia include sleep related hypoventilation, cheyne stokes breathing, central sleep apnea and obstructive sleep apnea. Figure was obtained from von Allmen et al [47].



      In regard to cultural and racial gaps, the lack of sleep studies in ethnic minorities is one major research limitation in the field of sleep medicine. Sleep medicine research should also focus on reducing racial and ethnic disparities. For example, more research is needed on children, minority older adults and veterans. Sleep medicine providers should engage in cross-cultural education to enhance and provide more integrative care. There is a need to assess the inter-ethnic differences comparing US-born, foreign-born Caribbean blacks [28], Asians, and Hispanics living in urban and rural areas. African Americans have higher percentages of severe OSA compared to other racial groups, suggesting a delay in the initial diagnosis. This could explain at least in part the rate of suboptimal outcomes after OSA treatment. Among adults with OSA, adherence to CPAP is significantly lower in African Americans. The reasons for these disparities, especially in outcomes, are not very well understood. This is one reason why research on the minority population should be a priority [47]. Findings of these investigations will hopefully lead to targeted approaches to reduce racial and ethnic disparities.


    




    

      CONCLUSION




      Over the last 40 years, sleep medicine has continued to evolve due to new discoveries in the science of sleep and circadian rhythms, and the knowledge advances regarding pathophysiology of sleep disorders. There are significant clinical centers including over 2,500 AASM accredited sleep centers and 95 sleep medicine fellowship training programs and these numbers continue to grow.




      The challenges to accessing and delivering optimal management for sleep medical conditions in the USA can be divided in 3 very well-connected major areas: patient, health care system, and health care providers. The main barriers in the patient setting include affordability, socioeconomic status, racial/ethnic inequities, poor health literacy, and restricted healthcare access during the COVID-19 pandemic.




      The burden of chronic sleep problems affects approximately 70 million Americans. Specific sleep teams such as The Sleep and Sleep Disorders Team from the Centers for Disease Control and Prevention from the USA have continued to raise awareness about the problem of sleep insufficiency and sleep disorders and the importance of sleep health for the nation’s overall health.




      Much collaboration has been made for incorporating sleep health measures in the Behavioral Risk Factor Surveillance System and other CDC surveillance data. These findings are necessary to address the clinical and knowledge gaps as well as racial and health disparities impacting patients and their sleep disorders. Continued research and dissemination is key as policy makers and stakeholders work to improve the health and wellness of the US population.
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      Abstract




      Canada has an expansive, challenging geography with diverse demographics. The country is an industrialized and democratic nation situated at the northern end of the Americas. Canada provides universal healthcare to all residents through a single-payer system administered by its provinces and territories. Data suggests common sleep disorders are present at similar rates in other industrialized nations, with the exception of a larger number of shift workers and arctic residents subject to circadian disruption. Canada has ‘punched above its weight’ in contributing to the field of sleep medicine, with numerous well-known pioneering specialists in areas ranging from pathophysiology and diagnostic development, to pharmacologic, therapeutic and device treatment. The practice of sleep medicine is provided by trained physicians in neurology, respirology, psychiatry, internal medicine, family practice, otolaryngology, pediatrics, as well as psychology and dentistry amongst other providers. Major challenges to Canadian sleep medicine include limited public healthcare funding, variable funding mechanisms across the nation’s jurisdictions, limited access to diagnostic and therapeutics, and conflicts-of-interest with business. Certain demographic groups are particularly at-risk, including socioeconomically challenged communities, indigenous populations, and other diverse minority groups. Canada’s characteristics and challenges provide it with substantial research opportunities and a chance to lead in such areas as epidemiology, sleep medicine genetics, ethnic and cultural aspects, circadian and shift work considerations, home polysomnography and post-COVID transitions to more virtual sleep medicine care.
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      BACKGROUND




      Canada is the northernmost country in North America, bordering the Pacific Ocean to the west, the Arctic Ocean to the North, and the Atlantic Ocean to the East boasting the longest coastline in the world [1]. Its territory expands over 9.94 million square kilometres, making it the world’s second-largest country by total




      area [1]. It shares the world’s longest bi-national border with its only land neighbour, the United States of America [1].




      The northern extent of the country leads to reduced daylight in the winter and can contribute to problems of circadian rhythms.




      Canada’s climate ranges from arctic and subarctic in the north, to subarctic throughout the central regions, warm-summer humid continental in the south and southeast, and oceanic and warm-summer Mediterranean in the southwest. Thus, winter and summer temperatures vary greatly across the country, with temperate to relatively warm winters and mild summers on the southwest coast, cold winters and warm summers in the prairies, and cold, cold winters and humid summers in the Great Lakes regions, and cold winters and mild summers on the east coast.




      Canada’s geology and ecology are varied, with a permafrost and tundra region in the north, a mountainous western region dominated by boreal forests including the coast and Rocky Mountain ranges, prairies in the centre, and deciduous lowland forests in the east along the Great Lakes and Atlantic Ocean.




      For millennia, the land of what is now Canada was home to numerous indigenous communities. European expeditions led chiefly by the United Kingdom (UK) and France gradually colonized the lands from the 16th to 19th centuries, with the British eventually gaining autonomous control of ‘British North America’, and thereafter ceding autonomy peacefully to self-government gradually culminating in the UK’s recognition of Canadian independence with the Statue of Westminster in 1931.




      Canada is a parliamentary democracy, formed as a confederacy of ten provinces and three territories, together consisting of a total population of nearly 38 million people [1]. One of the least densely populated countries in the world, Canada can have difficulties providing care in many remote communities. Canada’s populace is highly urbanized, and located in close proximity to its southern border [1]. The six largest urban areas of Toronto, Montreal, Vancouver, Calgary, Edmonton and Ottawa together make up nearly half of the country’s population. Most bulk of sleep medicine care is administered from larger urban centres.




      Canada is one of the most ethnically and linguistically diverse countries in the world, driven by one of the highest per-capita immigration and refugee resettlement rates among nations. Nearly one-quarter of the population are first-generation immigrants, and belong to visible minorities [2]. Official languages are English and French, with the majority English-speaking in all provinces except Quebec, which retains a strong cultural distinctness in this regard. A sizeable indigenous community making up 4.9% of the population is present across all provinces, however, most highly concentrated in the Northern Territories of Yukon, Northwest Territories and Nunavut [2]. A fifth of the country’s population speaks a non-official tongue, most commonly Punjabi, Italian, Spanish, German, Cantonese, Tagalog and Arabic in order of magnitude [1]. This makes the translation of patient materials challenging.




      Canada’s population, while aging alongside other industrialized countries around the world, has the second-lowest proportion of those aged 65 and older, and the largest distribution of working-age adults among G7 countries [3].




      Canada is ranked in the top category of ‘very high’, ranking twelfth among nations according to the Human Development Index [4]. It ranks 34th in GDP per capita of $48,300 [5], and boasts a median household income of $70,336 [6]. A substantial 14.2% of the population is low-income [6], and 8.7% lives in poverty [7].




      Canada mandates the provision of universal healthcare to all residents and citizens, which is administered provincially and territorially. According to this system, the federal government provides funding support to the provincial and territorial systems, according to their agreement to provide healthcare according to standards of universality, accessibility, portability, comprehensiveness and public administration. The federal mandate is oriented for medically necessary care, which does not permit private healthcare providers. Canada does not allow private hospitals. Moreover, it does not include provision of paramedical services such as psychology, dentistry, or prescription medications. While subsidization provisions exist for children, seniors and social assistance recipients, the general population pays out of pocket, or has private insurance plans supplied by their workplaces or privately purchased to cover these expenses.




      Canadian citizens access routine healthcare through a primary care provider (PCP), most commonly a family physician for adults, and family physician or pediatrician for children. The PCP manages routine health issues via clinical assessment, the utilization of outpatient investigations such as laboratory testing or imaging, and the prescription of treatments. Referrals for more specialized medical care are made from PCPs. Canadians are unable to directly seek care from specialist providers such as sleep specialists, unless referred by their PCP or another specialist.


    




    

      EPIDEMIOLOGICAL DATA OF SLEEP DISORDERS IN CANADA




      

        Insomnia




        An epidemiological survey of adults across Canada showed 40% cases describing at least one symptom of insomnia [8]. Nearly one-sixth of Canadians polled reported prior visits with healthcare providers for assessment of sleep disruption [8]. Sleep problems were more common in females, most common at ages 30-60yrs, and associated with lower educational level [8]. Interestingly, French-speaking Canadians reported less insomnia symptoms and fewer medical appointments for sleep-related concerns than English-speaking residents, while at the same time, utilizing increased amounts of prescribed medications [8]. Residents in prairie provinces self-treated with alcohol more than those in other regions [8].


      




      

        Circadian Rhythm Disorders




        While limited data is available regarding the epidemiology of circadian rhythms disorders in Canada, trends regarding the employment structure and arctic latitudes provide insights into unique Canadian circadian rhythm considerations.




        According to Statistics of Canada, 28% of employed Canadians are engaged in shift work [9], an irregular work schedule which may involve predominant daytime, evening, or on-call work. This is higher than comparable industrialized economies including Europe at 21% [10] and the USA at 18-26% [11]. Shift work is associated with a doubling of the baseline risk of insomnia [12], increased risk of fatal occupational incidents [13], and a variety of other health-related concerns including cardiovascular diseases [14], metabolic syndrome [15], GI diseases [14], various cancers [16, 17] and mental health disorders [18].




        Canada’s provinces and territories observe daylight saving time changes biannually with the exception of the central prairie province of Saskatchewan, which has provided an important unique control for circadian shift research. Review of Ministry of Transportation data has shown statistically significant increased rates of traffic accidents in the week following the spring shift forward in which people lose one hour of sleep and decreased rates following the fall shift backward in which people gained one hour of sleep [19].




        Seasonal variations in sunlight in the arctic create natural challenges for maintaining a normal circadian rhythm. Circadian drive is drastically altered for those living in artic environments, with as much as constant exposure to sunlight in summer months, and complete absence in winter months. Residence in arctic regions has been associated with insomnia in both summer and winter months [20, 21]. Additionally, increased melatonin production has been demonstrated in Arctic residents during the winter months [22-24], as well as reduced sleep efficiency, total sleep time and slow-wave sleep in Antarctic residents outside of Canada [25]. Recent studies on residents of the northernmost permanently inhabited community in the world - Alert, Canada found reductions in sleep during the summer months compared with the winter, and a trend towards increased melatonin production [26]. Canada’s population living in such an extreme environment provides a unique opportunity for work in this area.


      




      

        Restless Legs Syndrome




        Restless Legs Syndrome (RLS) prevalence studies have demonstrated a wide distribution globally. A South Asian study found a rate of 2.9% [27], East Asian studies have shown rates of 0.9-8.35% [28-31], while European countries have measured between 3-15% [32]. Canada sits within this distribution at 10-15% [33] with a notably increased preponderance in French-speaking groups in Canada [33]. Notably, a multitude of historical studies have been conducted with variable clinical definitions, and a most recent Western study utilizing a formal diagnostic algorithm showed a rate of 6.2% [34].




        Studies of the French Canadian population of Quebec have been illuminating in the study of the genetics of restless legs syndrome. Research in these groups have demonstrated the contribution of heritability, noting a positive family history in over three-quarters of cases [35]. Numerous genetic loci were discovered with whole exome sequencing studies, including a large-meta analysis identifying 19 loci associated with RLS [36]. Further studies however, have not been able to demonstrate evidence of causative agency of various of these genetic variants [37, 38]. A recent 2019 population-based genetic study looking at the 19 previously identified genetic loci [36] alongside clinical questionnaires, interestingly found the highest risk variant to be MEIS1, which is involved in ferritin expression in the iron homeostatic pathway thereby aligning with a known pathophysiological mechanism of RLS [39]. A further 2020 association study looking at 18 previously identified RLS-associated genetic variants identified five variants that were statistically significant, and that increased symptom cluster reported on questionnaire was associated with increased genetic findings [40].


      




      

        Obstructive Sleep Apnea




        Three percent of Canadian adults report having been diagnosed with OSA, while over 25% of Canadian adults reported clusters of symptoms and risk factors suggesting a high risk of having or developing OSA [41]. Of the 736,000 Canadians diagnosed, 77% of them report having been referred to a sleep laboratory, and of the 4.66 million at high-risk, only 5% have been referred [41]. This suggests that over 150,000 Canadians diagnosed with OSA were not diagnosed via sleep study, and over 4.4 million of those at high-risk have not been investigated. A 2014 study demonstrated predictors of sleep laboratory testing referral including male gender, middle age, overweight, chronic conditions, having a regular medical doctor, report of symptoms, and place of residence [42].




        There are considerable provincial variations in prevalence rates. The most populous province of Ontario, has the highest rate of OSA diagnosis at 4.6%, the highest sleep laboratory testing referral rate of 7.7%, and hosts over three-quarters of the total Canadian Sleep Laboratory beds [42]. It is thought that less financial support for sleep assessment in other provinces has led to more problematic under-recognition of sleep disorders. For example, the second most populous province of Quebec, was found to have the lowest OSA prevalence of 1.9%, the lowest sleep laboratory testing referral rate of 2%, and just one tenth of the sleep laboratory bed capacity in the country [42]. The more sparsely populated provinces and territories of Prince Edward Island, Newfoundland and Labrador, Yukon, Nunavut and Northwest Territories do not have any testing capacity at all [42].


      


    




    

      CURRENT PRACTICE OF SLEEP MEDICINE




      

        Facilities




        While Canada mandates single-payer universal healthcare provision to citizens administered provincially, there is significant interprovincial variability in the funding of sleep medicine. In terms of diagnostics, sleep studies are performed at either standalone private sleep laboratories which are the majority, or at public sleep laboratories located within hospitals. In the most populous province of Ontario, public funding is available for polysomnography at numerous sleep laboratories and there are a reasonably sufficient number of sleep specialists. In other provinces, there are significantly fewer sleep laboratories and sleep specialists available. This is associated with substantial wait-times and in some provinces a complete lack of availability, leading to increased reliance on at-home technologies for assessment. In many provinces, sleep laboratory diagnostics are either not funded by provincial universal healthcare, or only partially, leaving individuals to pay out of pocket with or without the contribution of their own private insurance coverage.




        With regard to the treatment of suspected sleep-related disorders, there is large variability in provincial funding for CPAP treatment for OSA, and generally no coverage of dental devices for OSA, while surgical interventions are covered by public healthcare funding. Pharmaceuticals are subsidized according to provincial benefits plans with varying coverage, and there is limited availability of publicly-funded psychotherapeutic intervention such as cognitive behavioral therapy for insomnia (CBT-I), with private non-pharmacological resources concentrated in urban areas.




        As of 2010, the number of sleep laboratory beds per capita in Canadian provinces in descending order, was Ontario 4.1, Quebec and Saskatchewan 1.0, Manitoba 0.8, British Columbia 0.7, Alberta and Nova Scotia 0.6, New Brunswick 0.5, followed by the other five provinces and territories which were without any sleep laboratory bed [42]. As discussed above, there is evidence suggesting that geographic location predicts diagnosis and severity of OSA in Canadian studies [42, 43].


      


    




    

      PRACTITIONERS & TRAINING SYSTEMS




      

        Physicians




        Sleep medicine medical care in Canada is provided by physicians of a variety of specialties. A 2019 study in Ontario found CPAP most commonly prescribed by respirology, followed by psychiatry, internal medicine, family medicine, neurology and others with most practicing one-third of their clinical hours in sleep medicine [44].




        Specialists in the fields of Pediatrics, General Internal Medicine, Neurology, Otalaryngology-Head and Neck Surgery, Psychiatry or Respirology have typically had several options for provincial recognition of sleep medicine expertise. An Accreditation Council for Graduate Medical Education (ACGME)-accredited fellowship program in the USA is one such pathway. Secondly, one may complete an academic unaccredited fellowship in sleep medicine in Canada which demonstrates equivalency in breadth to the aforementioned USA-training route. Thirdly, one may complete a non-academic, unaccredited personalized fellowship with numerous statutes set out for breadth of experience. Thus, Canada has provisioned guidelines largely in striving for equivalency with those of the American Association of Sleep Medicine (AASM) in the United States of America (USA).




        Currently, the Royal College of Physicians and Surgeons of Canada does not recognize sleep as a specialty. The formal designation of sleep specialization is conferred on physicians registered as satisfying the competency training requirements for the area of focused competence (AFC) in Sleep Disorder Medicine as of a new program in 2018. This will formally facilitate high quality accredited sleep medicine speciality training programs with a mandate for multidisciplinary training.


      




      

        Technologists




        Sleep Technologists obtain credentials to work in sleep medicine laboratories by enrolling in College or University courses which provide theoretical and clinical instruction to students from a variety of backgrounds. Admission in such courses generally does not require a prior bachelor’s level degree. Graduates are then eligible to write a standardized global licensing examination to gain standing as a Certified Polysomnographic Technician (CPSGT), allowing them to earn the Registered Polysomnographic Technologist (RPSGT) credential and register with the global Board of Registered Polysomnographic Technologists (BRPT). There are a few training programs in Canada, and much on-the-job experience.


      




      

        Dentists




        Dentists play an important role in the care of patients with sleep disordered breathing and obstructive sleep apnea (OSA). In Canada, following diagnosis of mild-moderate sleep disordered breathing or OSA by a physician, taking into account patient preference, patient’s may be referred to dentists with expertise in sleep dentistry for the fitting with an oral appliance treatment. Additionally, dentists may provide oral devices for patients with bruxism identified by clinical examination or polysomnography. Canada’s federally mandated universal healthcare does not provide the requirement for coverage of dentistry or orthodontics. Provinces and territories generally do not cover dental care, with most individuals thus obtaining dental care out of pocket, or via private insurance.


      




      

        Psychologists




        Psychologists play an integral role in the provision of non-pharmacological therapies for sleep disorders. In Canada, psychotherapy provided by physicians is covered under the single-payer Medicare program across all provinces and territories. Psychotherapy provided by other practitioners including psychologists however, is generally not covered, or covered in a time-limited or partially-refunded fashion. Thus, psychologists providing psychotherapeutic intervention for patients with sleep disorders are generally doing so independently, or as part of a private sleep laboratory in a fee-for-service manner. Additionally, despite the strong evidence for the effectiveness of Cognitive Behavioral Therapy for Insomnia (CBT-I), there appears to be limited training in this modality in general clinical psychology training in Canada. A 2009 study looking at training programs in Canada and the USA found that just 6% of programs provided formal training, and less than 5% offered internship options [45]. In practice, this is evident, with a general paucity of trained practitioners available and long waitlists being common.




        Clinical psychologists in Canada obtain their credential after completing post-graduate training in psychology. The form of this post-graduate training may vary from M.A., M.Sc., or more commonly Ph.D.-level programs, which must include a supervised clinical component, and upon completion allow the practitioner to complete provincial-based licensing examinations and join the provincial and national psychologist associations.


      




      

        Professional Societies, Regulatory Bodies and Guidelines




        

          Professional Societies




          The primary sleep medicine professional society in Canada is the Canadian Sleep Society (CSS). Formed in 1986, it is a multidisciplinary organization with membership including physicians, sleep technologists, psychologists, dentists and other allied health professionals. The CSS holds biannual conferences and intervening educational events for members.


        




        

          Regulatory Bodies




          The Royal College of Physicians and Surgeons of Canada (RCPSC) is the national regulatory college of Canadian physicians. The RCPSC mandates the training requirements and specialization options for physicians. Currently, the RCPSC categorizes sleep medicine under the title of ‘Sleep Disorder Medicine’ as an AFC diploma – a “highly specialized discipline of specialty medicine that addresses a legitimate societal need but does not meet the Royal College criteria for a specialty, foundation program or subspecialty” [46]. As mentioned above, Canadian physicians have recently obtain the opportunity to obtain this designation.




          Provinces and territories generally have their own regulatory bodies for physicians which respect the national standards set by the RCPSC and are, usually named in a similar manner to their parent federal organization. For example, the largest province of Ontario is regulated by the College of Physicians and Surgeons of Ontario (CPSO). These regulatory bodies register all physicians in their jurisdiction, strive to uphold the utmost quality of care, manage investigations and disciplinary procedures for physicians, and guide standards for their professional conduct. Additionally, sleep laboratories are assessed or accredited by the provincial healthcare regulator to ensure operation according to clinical safety and care standards generally developed in conjunction with review of clinical guidelines and consultation with experts in the field.


        




        

          Practice Guidelines




          The Canadian Sleep Society (CSS) has published various position papers related to sleep, and the Canadian Thoracic Society (CTS) published guidelines on sleep disordered breathing in 2006 [47]. Provincial regulatory bodies, in addition to accrediting sleep laboratories may publish expert guidelines. The College of Physicians and Surgeons of Ontario (CPSO), published the Clinical Practice Parameters and Facility Standards most recently in 2016, under the leadership of a specialized sleep medicine task force of Ontario physicians in the field [48]. This guideline covered a range of sleep medicine care, from facility staffing, equipment maintenance and supply standards to diagnostic parameters and treatment suggestions in the treatment of sleep disorders [48].


        




        

          Driving Regulations




          Canada’s national standards regarding the safety of individuals to operate motor vehicles are outlined by the Canadian Council of Motor Transport Administrators. Provinces and territories then establish legislation governing driver’s licensing within their jurisdiction based upon this guideline. The regulation regarding driving in patients with medical disorders that may impact driving safety, including sleep disorders thus rests with provinces and territories. This leaves considerable variability across provinces. Ontario allows physicians discretionary authority to report individuals suffering from any medical condition that may endanger their driving ability [49], while Quebec specifically cites an apnea-hypopnea [42] index of 30 events/hour as an upper limit for patients with obstructive sleep apnea (OSA) [50]. British Columbia distinguishes between treated and untreated OSA and between private and commercial drivers, whereas Alberta leaves primary responsibility for informing motor transport authorities to the patient [50].


        


      


    




    

      CHALLENGES TO THE PRACTICE OF SLEEP MEDICINE IN CANADA




      

        Financial Coverage for Care




        Canada’s universal healthcare is administered by provinces, with great variability in provision of some aspects of healthcare including sleep medicine care. This lack of consistency in funding, leads to provinces relying on different funding models for sleep medicine care. Given the limited access to data regarding the breadth of sleep disorders, obstructive sleep apnea (OSA)-associated funding data will be looked at in depth as emblematic of sleep medicine as a whole.




        Canada is regarded to have insufficient funding sources to allow for adequate diagnosis and treatment of obstructive sleep apnea (OSA) [42]. This is despite Canadian studies showing cost-effectiveness of treatment of moderate-severe OSA with incremental cost-utility ratios ranging from $7420-43,899 [51]. As noted above, the funding of sleep medicine diagnostics and treatment is variable across provinces. While provinces such as Ontario provide publicly-funded diagnostic polysomnography, others provide minimal public funding. Additionally, some provinces fund CPAP treatment, while others leave this to individuals or their private insurance policies. Oral devices are generally not funded across provinces, while surgical intervention is covered across provinces. The average cost for non-surgical treatments in British Columbia, a province that provides no co-payment or reimbursement is $800-$2500 for CPAP, and $400-2800 for oral devices [52].




        Funding concerns may be prohibitive for a large segment of patients, and dissuasive for an even larger portion. A recent USA national population study found a statistically significant relationship between household income level and PAP adherence [53]. A 2016 study in Ontario, which boasts the second-most generous public funding for CPAP looked at addresses of patients to indirectly glimpse at financial capacity and CPAP adherence. While it did not find a statistically significant association between neighbourhood wealth and CPAP acceptance, living in higher-income neighbourhoods was associated with a 27% increased chance of accepting CPAP compared to the lowest-income neighbourhood [54].


      




      

        Access to Care




        As discussed above, Canada is an extraordinarily expansive, sparsely populated, highly urbanized nation. This presents healthcare challenges in traversing the large geographical distances to provide equitable care to smaller communities. Additionally, Canada’s national college of physicians does not recognize sleep medicine as a distinct specialty nor subspecialty, and there are currently no formally accredited fellowships offered in the country. The combinations of these factors lends itself to a general lack of sleep medicine physicians and sleep laboratory facilities, which is unevenly distributed across the country.




        Many provinces and territories were without any sleep laboratories [42]. On a more micro level, within such provinces rural residents are often required to travel to attend sleep specialty appointments or studies. Unsurprisingly then, there is Canadian research showing that geographic location predicts diagnosis and severity of OSA [42, 43]. In one such study, controlling for sex, age, obesity and education, travel remained a predictor of severity of OSA severity, with each ten minutes of travel associated with an AHI increase of 1.4 [43]. Even in Ontario, the province with the largest number of sleep laboratory beds per capita [42], less than half of the patients undergo polysomnographic testing within 6 months of initial primary care assessment for OSA, and almost half of the patients are started on CPAP empirically without titration [55].


      




      

        Conflict of Interest




        The lack of consistent funding of sleep medicine lends itself to thriving for-profit entities providing diagnostic sleep laboratory testing and treatments such as CPAP which are not covered by universal healthcare. In fact, an estimated 20-80% of Canadians outside of Ontario with suspected OSA are seen by private sleep providers [42]. Moreover, across all provinces and territories in Canada, there is a lack of reimbursement of costs associated with home sleep studies. This permits entities to charge patients with limited access to alternatives or who are subject to long waiting times for more convenient at-home assessment, which while shown to be non-inferior to level 1 polysomnography in simple OSA cases [56, 57], unfortunately is not standard of care in those with cardiopulmonary comorbidities or pre-test consideration of sleep comorbidities [58]. Similarly, lack of laboratory access makes it difficult to assess the breadth of sleep disorders medicine including narcolepsy, and parasomnias. Private diagnostic providers may have financial incentive to prescribe treatments such as CPAP given they are to be paid for directly by the customer, even if not necessarily indicated such as mild OSA which may be treated positionally or with an oral device. Moreover, providers may further be incentivized financially to recommend upgrades in equipment, which may be unnecessary and costly for consumers. Such conflict concerns may additionally arise for non-home-based diagnostic sleep testing in some provinces which do not accredit and license diagnostic providers.




        Private sleep medicine providers currently play a pivotal role in ensuring that as many Canadians as possible are afforded with the resources of diagnostic testing of basic sleep disorders, and are provided with evidence-based treatments for such ailments. Considering the public healthcare funding limitations and geographic challenges in sleep medicine care in Canada, they are especially relied upon. With that in mind, when conflicts are present one must maintain adequate oversight to ensure the public is best served.
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