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Abstract

:

Sleep is essential for health, well-being, creativity, and productivity. Sleep loss and sleep–wake circadian disorders (SWCDs) affect at least one in three individuals but are underdiagnosed and undertreated for different reasons: First, the importance of sleep health and, second, the burden of sleep loss and SWCDs are underestimated. Third, education in sleep medicine is insufficient and health care-related sleep research is underdeveloped. Fourth, the validation and implementation of tele-sleep medicine approaches and novel devices to monitor SWCDs are still insufficient. Fifth, the reimbursement of sleep medicine in most countries is inadequate and the availability of specialized care is limited to a few centers. The Swiss Sleep House Bern (SSHB) was founded in 2022 to address these challenges and eventually promote better care for patients with SWCDs and improve sleep health for the broader population. The interdisciplinary and interprofessional team of the SSHB, which is integrated in the Bernese Interdisciplinary Sleep-Wake-Epilepsy Center, links sleep specialists with primary care providers to offer a rapid and accessible triage and first-level management of sleep complaints and SWCDs. The SSHB also promotes awareness and offers educational programs on sleep health and SWCDs, performs health care research, and fosters the implementation of new technologies, data science, and telemedicine into clinical routine.
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1. Unmet Needs of Sleep Medicine


1.1. The Central Role of Sleep for Health, Well-Being, Creativity, and Productivity Is Underestimated


Good sleep promotes brain, mental, physical, occupational, and social health as well as well-being, creativity, and productivity [1,2,3,4]. Sleep is important for brain functions such as memory [5], neuroplasticity [6,7], and the clearance of toxic substances from the brain [8,9] and may modulate the development of brain disorders including dementia [10] and stroke [11]. Good sleep is also important for mental health and the prevention of mental disorders (e.g., depression, anxiety) and emotional distress [12]. Furthermore, sleep is essential for physical health (e.g., growth and repair mechanisms, immune responses, and cardiovascular functions [13,14]). Finally, sleep has an impact on occupational health [15,16,17], social activities, and behavior [18].




1.2. Sleep Loss and Sleep–Wake Circadian Disorders in the General Population Are Highly Prevalent but Underdiagnosed and Undertreated despite Their High Impact on Health, Well-Being, Creativity, and Productivity


More than one-third of the Western population suffer from disturbed sleep [19,20,21,22], making sleep loss and sleep–wake circadian disorders (SWCDs) one of the most common health complaints in Western countries. SWCDs encompass six main categories defined in the International Classification System of Sleep Disorders (3rd edition) of the American Academy of Sleep Medicine [23]: (1) Insomnia disorder—referring to difficulties in falling asleep, staying asleep, or early awakening associated with daytime symptoms such as fatigue and distress. (2) Sleep-related breathing disorders of obstructive or central origin. (3) Central disorders of hypersomnolence causing daytime sleepiness and/or prolonged sleep duration. (4) Circadian rhythm sleep–wake disorders, in particular delayed and advanced sleep–wake phase disorder but also shift work and jet lag disorder. (5) Sleep-related movement disorders characterized by simple, repetitive movements during sleep or voluntary movements in the evening or before falling asleep to reduce uncomfortable sensations, mostly in the lower extremities in patients with restless legs syndrome. (6) Parasomnias, including complex movements and actions such as sleep walking that can occur during any stage of sleep or during the transition to and from sleep.



In a survey study by Dennis and colleagues in the United States, 36% of 9901 adults indicated sleep disturbances; however, only 7% were diagnosed with a SWCD by their consulting physician, 18% reported their sleep-related problem but were not diagnosed, and 11% did not even report their sleep problem [24].



In Switzerland, difficulties initiating or maintaining sleep belong to the fourth most frequently reported physical complaints [21].



Insomnia disorder is present in 9–15% of the general population, and about 10% suffer from chronic insomnia [25,26]. In a recent study, only 1% of patients with chronic insomnia who saw their general practitioner in a primary health care study in the Canton of Bern received cognitive behavioral therapy for insomnia (CBT-I) [26], which is the first-line treatment for insomnia according to international guidelines [27]. Seventy percent of the patients with insomnia were treated with medication, a little more than half of them with benzodiazepines or benzodiazepine receptor agonists, which carry a risk of dependency. This insufficient medical care has different causes: First, the lack of health care professionals providing cognitive behavioral therapy for insomnia (CBT-I). Second, general practitioners’ insufficient knowledge about this guideline-compliant treatment. And third, stigmatization of this psychotherapeutic treatment approach as well as the fact that CBT-I requires the active involvement of the patient as compared to treatment with medication [26].



Insufficient treatment is also observed in restless legs syndrome (RLS), with a prevalence of 4–14% but with less than 10% correctly diagnosed or treated [20,28]. Furthermore, sleep-disordered breathing, which affects ~12–15% of the general population in its moderate to severe manifestations (Apnea–Hypopnea Index > 15/h [29,30]), remains frequently unrecognized. In addition, the long-term compliance for positive airway pressure (PAP), the first-line treatment of sleep-disordered breathing, does not exceed 50% [31,32].



Excessive daytime sleepiness resulting from a condition leading to insufficient or disturbed sleep (as in the case of untreated sleep-disordered breathing) or as a consequence of substance use (medication, legal or illegal drugs) presents a major public health issue and affects about 5–10% (with percentages ranging in the literature from 2.5 to 33% depending on definition and assessment criteria) [33]. Excessive daytime sleepiness increases the risk of traffic accidents by 30% [34] and can result in loss of workplace productivity, cardio-cerebrovascular morbidity and mortality [35], and cognitive decline in the elderly [36] (see series paper of Pérez-Carbonell and colleagues [33] for an overview on excessive daytime sleepiness and health). Social activities and behavior are also impaired by sleepiness [37].



Neurodegenerative disorders, including cognitive decline, are bi-directionally related to SWCDs. SWCDs are often the first sign of a neurodegenerative disorder and are very common in this kind of disorder [38,39]. Age-associated changes in sleep patterns such as sleep fragmentation, shortening of total sleep time, or daytime sleepiness and napping are reported to be more pronounced in patients with Alzheimer’s disease [40]. Rapid eye movement (REM) sleep behavior disorder (RBD) characterized by abnormal movements and behavior during REM sleep due to a loss of muscle atonia can appear in the prodromal phase of patients with Parkinson’s disease, Lewy body dementia, or multisystem atrophy [38,40]. SWCDs in patients with a neurodegenerative disorder, such as Alzheimer’s disease and Parkinson’s disease, have a key impact on patients’ quality of life and pose a significant burden for relatives and caregivers (see [41] for an overview). The high comorbidity of SWCDs and neurodegenerative disorders, including the differential pattern of SWCDs in different neurodegenerative disorders, points to common underlying pathophysiological mechanisms [38,41]. Future research should complete our understanding of these common mechanisms to improve patients’ treatment and well-being. A European study estimated that SWCDs are among the top 10 brain disorders in terms of economic burden, with estimated total costs of EUR 35.4 billion (including direct medical and non-medical costs, as well indirect costs such as productivity loss) [42]. The prevention of sleep disorders, or their adequate diagnosis and treatment, could reduce these costs. For obstructive sleep apnea, for example, estimates indicate that costs related to undiagnosed and untreated OSA exceed those for proper diagnoses and treatment by three times [43,44]. Figure 1 illustrates some relevant facts underlining the burden of SWCDs.




1.3. Education in Sleep Medicine and Health Care-Related Sleep Research Are Underdeveloped


The fact of underdiagnosis and undertreatment of SWCDs is clearly related to insufficient education in sleep medicine at medical schools/universities, as well as during residency (postgraduate medical education). This is reflected in a multinational survey including different medical schools worldwide, revealing that the average amount of time spent on sleep education is less than 2.5 h [47]. Although sleep is recognized as one of the key pillars of health besides physical exercise and healthy nutrition, the median teaching time in UK medical schools only increased from 15 min to 1.5 h over the last 20 years [48]. Sleep medicine fellowships are sparse, and it is also challenging to recruit motivated and competent assistant doctors for postgraduate education in sleep medicine [49]. The consequence of this educational deficiency is that sleep problems are not, or only insufficiently, addressed by general physicians and other specialized physicians treating disorders that are highly intertwined with disturbed sleep (such as metabolic diseases, cerebro-cardiovascular diseases, or neurologic diseases including dementia) (see also the position paper of Ramar and colleagues [50] or Sorscher [51]).



Sleep medicine is an interdisciplinary field which includes neurology, pulmonary medicine, psychiatry, psychology, internal medicine, and otorhinolaryngology. The effective screening, triage, diagnosis, and treatment of SWCDs, as well as prevention efforts, are only possible with the interdisciplinary and high-quality education of health care professionals. In addition, new concepts of care to improve sleep health in the general population must be developed and tested. Therefore, sleep-related health care research must be promoted complementing the already existing excellent basic and clinical research in sleep medicine.



Further research is needed to implement in the community simple and cost-effective diagnostic devices, effective treatments, and new technology for monitoring treatment interventions.




1.4. The Implementation of Emerging New Technologies to Monitor Sleep and Sleep–Wake Circadian Disorders Is Insufficient


In recent years, the field of sleep medicine has experienced a significant increase in the development of wearable and nearable devices for capturing rest–activity patterns and monitoring sleep macrostructure that expand beyond the traditional sleep laboratory settings. Today, consumers already use fitness trackers, sleep radars, mattress sensors, and sleep therapy apps (such as behavioral therapy, snoring therapy, and sleep diaries for patients with narcolepsy and RLS). These devices offer numerous previously untapped possibilities: (i) comfortable and cost-effective home diagnostics; (ii) sleep medicine support for chronically ill patients via home monitoring; and (iii) the possibility of real-time and long-term monitoring of disease development as well as the effects of therapeutic interventions. Despite these new diagnostic and therapeutic possibilities, many of these developments currently do not make it to clinical application. Solid validation studies of devices suited for long-term-monitoring are rare, especially in patients with sleep disorders [52]. To ensure validity and to identify characteristic digital markers for specific sleep disorders, prospective sleep studies in well-defined patient groups are required [53]. Complementing these, the analysis of big open-source data banks with novel analysis methods promises to give new insights into sleep and health in the general population. For example, accelerometer data from the UK biobank revealed associations of sleep with sociodemographic characteristics, lifetime psychiatric diagnoses, and mortality [54,55,56].



In order to bring novel sleep monitoring technologies to the clinical setting, an interdisciplinary effort is required. Clinical researchers need to define the relevant objectives, data analysis experts need to translate the objectives using advanced algorithms including artificial intelligence (AI), engineers need to improve devices and associated technologies, and computer scientists need to make data and results accessible to physicians.




1.5. Reimbursement of Sleep Medicine Is Inadequate and Specialized Care Is Limited to a Few Centers


The direct and indirect costs of SWCDs are high (see Section 2). Nevertheless, the field of sleep medicine faces significant challenges in terms of reimbursement and accessibility to specialized care that is limited to a few specialized centers. There is a shortage of sleep medicine specialists, sleep laboratories, and resources for diagnosing and treating sleep disorders. Specialized centers in Switzerland typically have long waiting lists.



Only a few cost–benefit studies are available in sleep medicine, and health care systems vary from country to country, making difficult a comparison of reimbursement structures between countries. A report by the Assembly of National Sleep Societies and the European Sleep Research Society confirmed that the reimbursement and availability of sleep medicine services and compensation for treatment is highly variable across Europe [57] and insufficient to cover the costs for some of the time-consuming diagnostic procedures. In Switzerland, periodic revisions of the national reimbursement systems have led to a reduction in the remuneration of most sleep diagnostics, as well as a reduction in the compensation for treatments with PAP devices. Only a few medical reimbursements have increased, such as the compensation for mandibular advancement devices. Similar data on reductions in reimbursement for polysomnography are available for US Medicare beneficiaries [58].



Together with the long waiting lists of specialized centers, this reflects the need for better availability of sleep medicine and inevitably more outpatient-designed approaches for the diagnosis and treatment of sleep–wake circadian disorders. This goes along with the fast-increasing development of new diagnostic technologies, the use of telemedicine, and the eventual incorporation of artificial intelligence. Unfortunately, the certification and validation of many emerging new tools, including the integration of new technologies and technology-based services into the reimbursement system, and regulations for data security and storage, are currently unable to keep up with these trends. Telemedicine has been used for more than 10 years and is increasingly applied in the treatment of the most prevalent sleep disorders such as sleep-disordered breathing [59] and insomnia. Nevertheless, there is still no good official option for its reimbursement in sleep medicine in Switzerland. For example, Internet-based cognitive behavioral therapy for insomnia is officially covered by the compulsory Swiss health care insurance, but there is currently no official reimbursement tariff position available, making it necessary to negotiate coverage and tariffs directly with the individual health care insurance.



The importance of good sleep for health and well-being and the high burden of sleep loss and SWCDs contrasts with the insufficient educational, human, technological, and financial resources available in sleep medicine. This creates a significant gap (“the sleeping valley”) between specialized centers and primary care.





2. The Swiss Sleep House Bern (SSHB): A New Approach to Address the Unmet Needs of Sleep Medicine


The SSHB has been launched to address the unmet needs of sleep medicine. The SSBH, which was inaugurated in November 2022, is a new player in multidisciplinary and interprofessional sleep-related care, as well as in the education and research activities that already exist on the medical campus and at the University of Bern (see Figure 2). The main players include the Interdisciplinary Sleep-Wake-Epilepsy Center (SWEZ), the Experimental Neurology Center (ZEN), and NeuroTec [60] (a research and development platform located at the Swiss Institute of Translational and Entrepreneurial Medicine, SITEM Insel, to translate basic science discoveries into practice).



2.1. Structure and Organization of Swiss Sleep House Bern (SSHB)


The SSHB is an outpatient unit of the Department of Neurology at the Bern University Hospital (Inselspital) and is affiliated with the Interdisciplinary Sleep-Wake-Epilepsy-Center (SWEZ) as part of the same department. It covers more than just an outpatient clinic and aims to promote sleep health in the general population and lower the burden of sleep–wake circadian disorders for society across all ages and to offer individuals with SWCDs fast and easy access to appropriate and cost-effective therapy (see Figure 3). Its staff includes medical doctors specialized in psychiatry with additional qualifications in sleep medicine and psychologists trained in cognitive behavioral therapy, as well as clinical and experimental research. Physicians in sleep medicine training rotate in the sleep house during their sleep medicine fellowship. Furthermore, it employs a neuroscientist responsible for prevention, public courses, and business consulting.



In the following, we briefly describe the five strategic pillars of SSHB (Figure 4).




2.2. Promotion of Sleep Health and Prevention of Sleep Loss in Sleep–Wake Circadian Disorders


Public lectures and courses, as well as individual coaching and consulting, are part of the prevention activities at the SSHB. During a free walk-in, an individual is screened for the major classes of SWCDs, supporting the decision for further consultations. Visitors can obtain valuable information brochures on healthy sleep behavior and the different types of SWCDs.



Besides individual coaching and consulting, the SSHB offers professional scientific–medical advice for companies and employers, especially with regard to increasing shift and night work. For employers and team leaders, it is important to bear in mind that any given company also bears responsibility for the sleep–wake rhythm of their employees! Moreover, investing in employees’ sleep health is an investment in work productivity and helps reduce workplace errors and accidents.



Preventive efforts are developed in collaboration with the Bern Institute of Primary Health Care (BIHAM), the Institute of Preventive and Social Medicine of the University of Bern, the Swiss Foundation of Public Health (“Gesundheitsförderung Schweiz”), and the Swiss Brain Health Plan initiative [3].




2.3. Lowering the Burden of Undiagnosed and Insufficiently Treated Sleep–Wake Circadian Disorders


The SSHB offers fast triage and first-level management of patients with SWCDs who are referred by a medical doctor (MD) or present at the sleep house via walk-in. Walk-in patients are prescreened for the presence of a SWCD by a medical assistant. In the case of a suspected SWCD, diagnostically simple or clear cases may be advised on-site. More complex cases are referred to suitable institutions such as the SWEZ or to other tertiary care units of the Bern University Hospital. A simplified screening and treatment decision tree is illustrated in Figure 5. This includes mainly outpatient but also inpatient treatment by the Departments of Neurology (including Psychosomatics), Pulmonary Medicine, Pediatrics, Gynecology, Internal Medicine, ENT, and Psychiatry in collaboration with the Bern University Services of Psychiatry (UPD Bern).



Cognitive behavioral therapy, a method of psychotherapy focusing on the identification of and change in dysfunctional beliefs, attitudes, and behavior in patients, is an important pillar of the current therapeutic strategies offered at the SSHB. Although some SWCDs (e.g., insomnia disorder, nightmare disorder, or circadian rhythm disorders) are best treated primarily with psychotherapeutic interventions and others with primarily medical approaches (e.g., sleep-disordered breathing, RLS, narcolepsy), both treatment approaches should be combined to ensure the most effective and sustainable treatment outcome. In a study by Crönlein and colleagues of primary insomnia patients, polysomnography outcome changed the initial therapeutic management of 23% of the cases [61], although clinical history alone did not pinpoint an underlying somatic SWCD. On the other hand, patients with primarily somatically caused SWCDs can generally benefit from adhering to a good sleep–wake schedule and to the basic rules of good sleep hygiene. In addition, in narcolepsy disorder, fatigue, and sleep-disordered breathing, disease management and adherence to treatment are crucial to patients’ level of functioning and well-being. Therefore, the SSHB also offers coaching for patients with difficulties adhering to PAP therapy and for chronically ill patients with comorbid SWCDs (such as patients with stroke, multiple sclerosis, or Parkinson’s disease).



The SSHB also offers optimizing guidance in discontinuing some medications (mainly hypnotics or stimulants) for SWCDs. This is especially an issue in the elderly population, since the prescription prevalence of benzodiazepines is increasing with age, and long-term use of benzodiazepine, especially in high dosages, is associated with falls, cognitive dysfunction, dementia, and even mortality. According to a recent Swiss study including over 69,005 individuals, about 20% of the population ≥ 65 years of age had received at least one prescription in 2017 [62].




2.4. Application of Novel Technologies, Telemedicine, and Data Science in Sleep Medicine


All technical or diagnostic assessments at the SSHB are performed in the patients’ home environment: we offer home polysomnography to assess patients’ sleep architecture and track their activity–rest pattern using actigraphy. We also implement new medical devices (e.g., sleep monitoring with rings, headbands, mattresses) in clinical care to better evaluate their validity and track sleep–wake patterns over longer observation periods, as well as to monitor the efficacy of interventions. In addition to face-to-face treatment, cognitive behavioral therapy sessions can also be attended via video, and we complement cognitive behavioral therapy for patients with insomnia with online therapy materials. This form of blended care allows us to focus on specific problems in cognitive behavioral therapy and supplements psychoeducation [63].




2.5. Education of Health Care Professionals


The SSHB educates sleep fellows, general practitioners, and psychologists in close collaboration with the Interdisciplinary Sleep-Wake-Epilepsy-Center of the Bern University Hospital and Bern Institute of Primary Health Care (BIHAM). The SSHB core team is involved in the curriculum of the International Master Program in Sleep Medicine (Academy of Sleep and Consciousness, https://www.asc.unibe.ch, accessed on 5 December 2023). This is a postgraduate master’s course at the University of Bern and the Università della Svizzera italiana in collaboration with 15 international partner universities on sleep–wake circadian physiology, SWCDs, sleep-related epilepsy, disorders of consciousness, and related disorders.




2.6. Interdisciplinary Health Care Sleep Research


The SSHB supports health care research in sleep medicine aiming to better understand and address various sleep–wake circadian disorders (SWCDs) and their impact on overall health and well-being. Members of the core team investigate the relationship between sleep and other health conditions, such as cardiovascular diseases, mental disorders (including depression), and brain disorders (including stroke and neurodegenerative disorders [11,64,65]). With its partners, it aims to develop and evaluate new interventions, therapies, and technologies to improve sleep health. Only recently, it assessed the feasibility of a blended treatment combining face-to-face cognitive behavioral therapy and Internet-based cognitive behavioral therapy for insomnia [58].



In the summer of 2023, a study on the burden of excessive daytime sleepiness (EDS) and insomnia started in Bern with the support of the European Academy of Neurology, the European Sleep Research Society, the European Psychiatric Association, the European Pediatric Neurology Society, and the European Federation of Neurological Associations and of Alzheimer Europe. This pilot study is conducted in the primary care setting and assesses the prevalence and progression of insomnia and EDS, but also health care consequences and related quality of life and costs, over a period of 12 months (trial registration: BASEC Number 2023-00569) [66].





3. Concluding Remarks


The Swiss Sleep House Bern (SSHB) is a new center for “Sleep Bern”, a multidisciplinary and interprofessional university center which has promoted since the 1980s state-of-the-art care for and education and research on sleep, sleep–wake circadian disorders (SWCDs), and related fields.



The SSHB was founded in 2022 to promote sleep health in the general population and to provide individuals with sleep loss and SWCDs faster and easier access to effective, appropriate, and cost-effective therapy.



The SSHB is a key player in “Sleep Bern” to meet major challenges in sleep medicine, including the high prevalence and insufficient treatment of SWCDs, the lack of prevention efforts, and the shortage of specialized health care professionals in sleep medicine. The SSHB is also involved in the implementation in clinical practice of modern technology and data science to assess sleep–wake functions and SWCDs at home (in the individual’s natural environment). Finally, the SSHB also promotes education (of health care professionals and the general population) and (health care) sleep research.
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Figure 1. Illustrates some facts about the high burden of SWCDs, underlining the need for preven-tion and improved access to sleep medicine care. References: 1. Tinguely et al., Th. Umschau, 2014 [45]; 2. Maire et al., J Sleep Res, 2020 [26]; 3. Lettieri et al., Sleep Med Clin, 2020 [31]; 4. Moradi et al., Transp. Res. F: Traffic Psychol. Behav., 2019 [34]; 5. Amiri et al., Sleep and Biological Rhythms, 2020 [16]; 6. © BFS, Schweizerische Arbeitskräfteerhebung (SAKE), 2022 [46]; 7. Kocevska et al., Nat Hum Behav, 2021 [22]; 8. Shen et al., Transl. Neurodegener., 2023 [39]. 
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Figure 2. The Swiss Sleep House Bern (SSHB) is embedded in “Sleep Bern” (https://www.sleep.unibe.ch, accessed on 5 December 2023), a multidisciplinary and interprofessional university center, which promotes state-of the-art care for and education and research on sleep, sleep–wake circadian disorders, and related fields. The Interdisciplinary Sleep-Wake-Epilepsy center provides specialized tertiary care for patients with sleep–wake circadian disorders and disorders of epilepsy and consciousness. Since its foundation in the 1980s, it has been interdisciplinary and interprofessional and connects specialists in neurology, pulmonary medicine, psychiatry, psychology, and pediatrics to work hand-in-hand with the same aim to lower the burden of SWCDs. NeuroTec [60] is a research and development platform located at the Swiss Institute of Translational and Entrepreneurial Medicine (SITEM Insel). It fosters the research and development of novel technologies to diagnose, monitor, and improve, among others, sleep–wake circadian disorders. In collaboration with the sleep house, new devices or technology can be directly brought to the patients. The Experimental Neurology Center (ZEN) is a leading center of basic sleep research and further contributes to translational sleep science. The SSHB collaborates with many other stakeholders including the Bern Institute of Primary Health Care (BIHAM); the Medical Society of the Canton of Bern; the Institutes of Psychology as well as the Social and Preventive Medicine of the University of Bern; the Swiss Foundation of Public Health (Gesundheitsförderung Schweiz), a private law foundation with a mission to promote the health of the Swiss population; and the European Sleep Foundation (http://www.europeansleepfoundation.ch, accessed on 5 December 2023). 
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Figure 3. Swiss Sleep House Bern (SSHB) as a contact and interface point. More individuals with sleep–wake circadian disorders (SWCDs) should have faster and easier access to effective, appropriate, and cost-effective therapy. Patients can receive a free screening for SWCDs via a walk-in offer (and soon also virtually with a “tap in” offer). All diagnostic measures can be performed at patients’ homes. Sleep–wake behavior is tracked with wearable and nearable devices. Simple cases can be advised on-site, while more complex cases are referred to suitable institutions such as the Interdisciplinary Sleep-Wake-Epilepsy Center (SWEZ) of the University Hospital in Bern that unites different specialists (neurologists, pulmonary doctors, psychiatrists, psychologists and pediatricians). Information and prevention campaigns are developed in a multidisciplinary team. Campaigns aim to raise population-wide awareness about the significant health risks posed by untreated or improperly treated SWCDs and pinpoint immediate effective measures that can be taken. Under its roof, the SSHB unites consulting of companies, education of health care professionals, and health care sleep research to improve individuals’ sleep health. 
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Figure 4. Public health and care offer at the Swiss Sleep House Bern. 






Figure 4. Public health and care offer at the Swiss Sleep House Bern.



[image: Ctn 08 00014 g004]







[image: Ctn 08 00014 g005] 





Figure 5. Screening and treatment decision tree. Abbreviations: MTA, Medical Technical Assistant; MD, medical doctor; PSG, polysomnography; SWCD, sleep–wake circadian disorder; SWEZ, Interdisciplinary Sleep-Wake-Epilepsy-Center. 
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