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Abstract

:

Background: obstructive sleep apnoea is a common and burdensome condition, characterised by obstruction of the airway during sleep at the level of the pharynx, which may occur with symptoms or without any symptoms. The most common place for obstructive sleep apnoea management is in specialised sleep units. Aim: to identify what is known about nurses’ role in comprehensive management of obstructive sleep apnoea, and to determine the effectiveness of nurse-led interventions as well as the cost effectiveness of management of obstructive sleep apnoea in primary care settings. Methods: a scoping review was carried out by searching PubMed/Medline, CINAHL, Scopus, Cochrane Database of Systematic Reviews and ScienceDirect. The study findings were synthesised using a thematic analysis approach. Results: In this review, 12 articles were included, and three key themes emerged, namely the role of nurses in the diagnosis of obstructive sleep apnoea, role of nurses in the follow up and support of obstructive sleep apnoea patients, and role of nurses in the management of obstructive sleep apnoea in primary care and the cost-effectiveness. Conclusion: Nurses can play a critical role in obstructive sleep apnoea. There are many ways in which nurses can contribute, including screening, assessment, diagnosis, promotion of therapy adherence, and following up with patients, including monitoring for any side effects associated with the CPAP machine, such as irritation of the face. Additionally, nurses can provide patient education and coordinate with other health care providers. Nursing interventions such as patient education have been demonstrated to be highly effective in promoting adherence to PAP therapy in both sleep units and primary care settings. Based on the findings of this review, the primary care model is more cost-effective than the sleep unit model in the management of obstructive sleep apnoea patients. The role of nurses in managing Obstructive Sleep Apnoea in both paediatric and adult populations shares similarities, but also includes differences that should be carefully considered and explored. In this review, one article only explored the role of nurses in paediatric OSA care. Thus, there is a need to identify the potential role of nursing in the comprehensive management of paediatric obstructive sleep apnoea, as well as to explore alternative cost-effective approaches that include primary care settings.
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1. Introduction


Obstructive sleep apnoea (OSA) is a common and burdensome condition, characterised by obstructions of the airway during sleep at the level of the pharynx that can present with or without symptoms [1,2]. This is in contrast to central sleep apnoea which is due to a dysregulation of breathing during sleep [2].



The individual with OSA has more than 5 events per hour of partial (hypopnoea) or total (apnoea) obstruction of the upper airway despite trying to breathe [3]. An apnoea is defined as a complete obstruction of the upper airway (>90%) lasting for more than 10 s, and hypopnoea is defined as a partial airway obstruction (>30%) sufficient to cause at least a 3% reduction in blood oxygen saturation or sleep arousals [3].



The apnoea–hypopnoea index (AHI) is the key measure used in sleep study monitoring to define and stratify OSA severity; however, this metric has inherent limitations, including not taking into account the degree of accompanying hypoxia, and the length of respiratory events [4]. The AHI levels of 5, 15, and 30 are used as cut points to determine mild, moderate, and severe OSA, respectively [4].



The International Classification of Sleep Disorders (ICSD-3) [5] encompasses a broad definition of OSA, defining it as: (1) clinical symptoms and complaints of diurnal sleepiness, or apnoeas witnessed by a partner, or cardiometabolic abnormalities and an AHI of >5 events per hour of sleep; or (2) 15 or more predominantly obstructive breathing events per hour of sleep (with no attendant symptoms or comorbidities specifically listed) [5].



As a result of OSA, individuals may experience daytime sleepiness, they may describe fatigue, lack of energy, tiredness, poor concentration, bad mood, morning headaches, snoring, and observed breathing pauses during sleep, according to their bed partner [6].



OSA prevalence varies by country and region [7]. Globally, it has been indicated that one billion adults aged 30 to 69 years may be suffering from OSA, with almost 425 million individuals suffering from moderate to severe cases based on an Apnoea-Hypopnoea (AHI) cut-off value, for which treatment is recommended [7]. Additionally, the prevalence of OSA in Europe was estimated in the year of 2018 to be around 175 million, including approximately 90 million individuals with moderate to severe OSA [8].



Paediatric with OSA have a different clinical picture from adults. The prevalence of OSA in children varies from 1% to 5% [9]. The incidence of this condition tends to peak between the ages of 2 and 8 years old [10]. In the majority of cases, OSA in children is diagnosed often as a result of complaints of snoring or they are referred for surgery due to adenoids or enlarged tonsils [11].



It is imperative that OSA-related risk factors and complications are identified for effective management in clinical practice. The development of OSA is influenced by several unmodifiable and modifiable risk factors. The unmodifiable factors include older age, male sex, race/ethnicity, family history of OSA, and cranofacial abnormalities [12,13,14]. Among the modifiable risk factors for OSA are obesity, smoking, and alcohol consumption [13,14]. OSA has been associated with increased risk of cardiovascular diseases [15,16], metabolic disturbances [15], cognitive impairment [17,18,19] and cancer [20,21,22,23]; a possible association between OSA and COVID-19 has also been examined [24,25,26,27].



A polysomnography (PSG) is considered the gold standard diagnostic tool, along with other assessment methods for determining the severity of symptoms and defining a clinical phenotype to guide treatment [28].



As most individuals change their sleeping position frequently during the night, there may be a difference in the proportion of time spent sleeping supine and non-supine. Accordingly, this might have implications for OSA diagnosis based on the AHI. It should be noted that the accuracy of this rating depends on the definition of hypopnoeas, along with other factors, while the criteria for defining mild, moderate, and severe disease are based on expert consensus rather than a clear correlation between grade and risk of adverse outcomes [29]. Consequently, the diagnosis should remain holistic in nature, incorporating simplified home sleep tests (e.g., respiratory polygraphy) with other tests, as needed, as well as symptomatic assessment. The importance of other signals to evaluate the severity of OSA has been highlighted [30]. There is a need for additional efforts to explore specific signals beyond the AHI [31].



The management of OSA typically revolves around positive airway pressure (PAP) therapy; the use of continuous positive airway pressure (CPAP) is considered the gold standard treatment. Additionally, lifestyle changes (i.e., weight loss, physical activity), mandibular advancement devices, and surgery may also be considered, although their application is largely dependent on the characteristics of the patient [32,33].



OSA is seen as a heterogeneous disease, which is characterised by a wide range of symptoms, anthropometric characteristics, polysomnographic patterns, long-term outcomes, and comorbid conditions [34]. In order to address these aspects, tailored treatment must be developed based on patient-reported outcome data, individual risk factors, and the available therapeutic options [33,34]. The optimal treatment of asymptomatic individuals with mild to moderate OSA remains challenging [35]. However, the management approach should be based upon the principle that individuals with different characteristics will be treated differently. Although each treatment option differs in its mode of action, it is common to all of these alternative approaches that efficacy tends to vary between individuals [33].




2. Obstructive Sleep Apnoea Management


OSA management varies by country and is determined by the patient’s symptoms. it is imperative that health care systems adopt effective diagnostic and management strategies in order to minimise the negative health outcomes caused by the condition [7]. There has been considerable progress in diagnosing and management of individuals with OSA in well-resourced settings [36]. It has been reported that the majority of cases of OSA are undiagnosed and untreated [37], even in countries where income levels are high. In low- and middle-income countries, there is little awareness about OSA, and diagnostic and treatment options are often unavailable or have not been adapted for these settings [36]. The low diagnosis rates of OSA can be partially explained by the fact that it is often asymptomatic. In view of the co-morbidities and potential public health implications as well as the economic burden of untreated OSA in the long term, it is imperative to identify and manage patients with OSA. However, the demand for specialised sleep units has been increasing as well as the wait lists for consultations for these services. Considering the chronicity of this disease, its prevalence and long-term consequences, it is imperative to manage it. There has been a proposal for a novel model for managing OSA in primary care settings [38]. A comprehensive approach to the management of OSA should encompass other clinical settings, similarly to the management of other prevalent chronic diseases [38].



The OSA management in specialised sleep units is commonplace. There is, however, a need to point out that the management of OSA in sleep units may not be feasible or necessary for many individuals, and there is also a distinct shortage of sleep specialists when it comes to the comprehensive care of this condition [39,40].



There is evidence to suggest that cost savings and comparable efficacy are achievable in the primary care setting [38,41,42].



The prevalence, accessibility, and cost issues justify the study of more affordable and reliable but less expensive alternatives. It is therefore important to involve all levels of medical care in this process including primary care or specialists who are not directly involved in sleep, second-level hospitals that may be capable of performing simplified studies, and tertiary hospitals with complex equipment and multidisciplinary environment [43,44]. Through the involvement of primary care professionals, OSA underdiagnosis may be improved. This approach involves ambulatory diagnostic techniques and follow-ups that do not require hospitalisation [40]. A consensus document has been recently published that presents a potentially useful algorithm for primary care that allows patients with a high probability of disease due to excessive daytime symptoms (Epworth Sleepiness Scale ESS ≥ 12)) to be evaluated with single- or double-channel devices based on oximetry and/or nasal pressure [45]. The gold standard test for diagnosing OSA is an in-lab sleep study or PSG. If PSG is not feasible, out-of-centre sleep testing (OCST) or home sleep apnoea testing (HSAT) are acceptable alternatives [46]. It has been shown in multiple studies that HSAT is as effective as laboratory-based care [47,48,49,50,51]. These studies suggest that HSAT is also cost-effective, results in comparable treatment decisions, and is associated with similar compliance with PAP therapy. Further, patients reported improved sleepiness and quality of life. However, HSAT may have potential disadvantages over PSG due to the difference in the physiologic parameters collected and the lack of personnel available to adjust sensors as necessary [52]. HSAT devices have increased risk of technical failures due to a lack of real-time monitoring and have inherent limitations resulting from the inability of most devices to define sleep versus wake. A further potential disadvantage is that positive airway pressure (PAP) cannot be initiated during a HSAT but can be initiated during a PSG if needed [52]. It is, however, possible to use PAP therapy during an HSAT under certain circumstances. It is possible to initiate positive airway pressure therapy during the diagnostic process for sleep-disordered breathing using the auto-titrating positive airway pressure (APAP) in some HSAT devices [52,53].



The following research questions directed the review of the literature:



What is known about the role of nurses in comprehensive management of obstructive sleep apnoea?



What is known about the effectiveness of nurse-led interventions, as well as cost effectiveness of obstructive sleep apnoea management in primary care settings?




3. Methodology


As a result of the fragmented and scattered nature of the literature, a systematic review and meta-analysis was not feasible. Moreover, the subject is comparatively understudied and crosses several approaches and disciplines. This study maps current research on this topic based on scholarly publications, including qualitative and quantitative studies. Due to the nature of the task and the current state of research, a scoping review was considered appropriate [54]. The study follows the PRISMA 2020 guidelines for scoping reviews [55]. In order to conduct the search, the electronic databases PubMed/Medline, CINAHL, Scopus, Cochrane Database of Systematic Reviews, and ScienceDirect were searched with terms, syntaxes, and Boolean combinations. The following key search terms were used in the search: obstructive sleep apnoea, OSA, nurses, nurses’ roles, primary care, primary setting, management, intervention, and sleep units.



The inclusion criteria were peer-reviewed studies, including quantitative and qualitative studies, as well as mixed methods studies, studies focused on individuals with OSA of any age group and studies which displayed the nursing contribution to the management of obstructive sleep apnoea in primary care or in sleep units. Inclusion was restricted to English language publications published from January 2015.



This review excluded studies that had been published before 2015, were not in English, or were abstracts, conference papers, editorial studies, commentaries, or grey literature. Choosing 2015 as the year of publication was driven by the desire to present the most current knowledge about the topic rather than leaving the year of published articles unlimited/open.



To manage references, to look for duplicates, and eliminate them, EndNote 9.2 was used as a citation management tool. To maintain the precise numbers obtained from each database, the references were exported to the software. After deduplication, the references were exported to Rayyan using the Rayyan tool [56]. Using the inclusion and exclusion criteria, two reviewers independently examined the titles and abstracts of the references, and any disagreements between them were resolved by consensus. The complete texts of the articles were searched for relevant references. Full-text publications were screened using the same methods as title/abstract screening. Using a custom data charting form recommended by Arksey and O’Malley (2007) [57], the authors, title, publication year, country, study design and sample were collected from the publications. In June 2021, the five databases yielded a total of 566 articles. Following the removal of duplicates, 345 articles were selected for screening. Additionally, 300 studies were disregarded because they failed to present results particular to the role of nursing in OSA management. Of the 45 articles which were retrieved fully, only 10 met all the inclusion and exclusion criteria (Figure 1). The articles included were coded thematically and classified according to major themes and subthemes [58].



A new search of relevant articles was conducted in February 2023, and as a result two new articles were added to the review, as a result, the total of included articles is 12.



Critical analysis can assist researchers in focusing their attention on articles relevant to the research issue and substantiating their assertions with reliable evidence. Furthermore, it can assist them in finding high-quality research that is directly relevant to their practice [59]. A quality assessment was performed using design-specific frameworks provided by the Critical Appraisal Skills Program (CASP). The guiding quality questions were used as a guide to inform decisions about the risk of various systematic biases. They also helped to inform decisions about each study’s applicability to other contexts in light of the geographical setting, cohort characteristics, and the likelihood of selection bias (Appendix B) [60].




4. Results


Using the inclusion criteria, 12 articles were included which were identified as relevant to this review of the nursing role in the comprehensive management of OSA in sleep units or primary care settings. Appendix A summarises the main findings and characteristics of the included studies. The studies examined the role of nursing in adult patients with OSA, except for one study that examined the role of nurses in child patients with OSA [61].



The majority of the studies were quantitative in nature [38,41,42,62,63,64]; one qualitative study [65] was included, and four literature reviews [43,66,67,68]. In the quantitative studies, the main methodology used was randomised controlled trials, which provide a high-quality evidence base. Based on what was found in the literature, three key themes emerged: the role of nurses in the diagnosis of obstructive sleep apnoea, the role of nurses in the follow up and support of obstructive sleep apnoea patients, and the role of nurses in the management of obstructive sleep apnoea in primary care and issues of cost-effectiveness.




5. Role of Nurses in the Diagnosis of Obstructive Sleep Apnoea


Comprehensive patient history and the use of validated questionnaires: according to Suárez et al. (2016), it is imperative to begin OSA management and diagnosis in a primary care setting [43]. It is likely that nurses will screen the patients as they are the first point of contact within the healthcare system. The use of screening tools can reduce OSA-related mortality and morbidity rates. However, screening has several challenges, such as the lack of knowledge regarding how to identify OSA, the best OSA screening tool, how to diagnose OSA, and follow-up procedures for patients who are diagnosed with OSA in different settings [68]. It has been indicated that inadequate training and knowledge of OSA screening tools is a barrier to OSA screening in primary care settings [68]. As a result of the study, it was determined that nurses and primary care physicians would benefit from additional training about OSA detection and its impact on health [68]. The development of a number of OSA screening measures has been designed to facilitate the quick screening of patients for OSA either in hospital or primary care settings [68]. The use of sensitive and specific screening measures provides a cost-effective method of detecting OSA and determining whether to refer the patient to a sleep specialist [68].



The studies have demonstrated that the screening tools are effective in detecting OSA among high-risk patients. Primary care nurses and physicians have received training on OSA risk factors, symptoms, associated comorbidities, and treatment options, as well as using screening tools to ensure early diagnosis. Studies have shown that nurses employed a variety of screening tools/questionnaires in primary care settings as well as in sleep units including STOP-BANG [43], five-dimensions questionnaire (EQ-5D) [38,42], the SF-36 questionnaires [62,63,67] and the Epworth Sleepiness Scale [38,42,43,62,63,67,69]. A more comprehensive sleep history should be taken as soon as possible after a positive OSA screening or when the physician determines that further evaluation is necessary. In addition to the body mass index (BMI) and neck circumference, blood pressure is a measure of health that falls under the responsibility of nurses [68].



Facilitating the OSA diagnostic tests/sleep studies: It is generally acknowledged that PSG is the gold standard method for diagnosing OSA, although it must often be carried out in a controlled, specialist setting [64]. Indeed, PSG is an intricate and technical procedure that may be difficult to perform outside of specialised sleep units, which might prohibit its use in primary care or other settings. Therefore, suspected OSA patients may experience long wait times before being diagnosed and able to receive medical therapy [43].



In recent years, HSAT has become increasingly popular, as it provides a cost-effective and effective diagnostic tool, especially when combined with electroencephalography (EEG) readings [64]. It may be beneficial to refine algorithms using HSAT with or without EEG readings in order to facilitate simple and effective diagnosis of OSA, thus preventing the need for PSG and costly assessments in sleep clinics [64]. Home respiratory polygraphy (HRP) is a simplified, portable monitor that measures air flow, respiratory efforts, pulse oximetry, and body position. Furthermore, HRP has been shown to be a cost-effective alternative for detecting OSA especially in patients with high pre-test OSA suspicion [43]. It has been concluded, however, that some diagnostic procedures are difficult to carry out in primary care, but other procedures may be considered in patients without OSA comorbidities [43]. A further consideration has been that all levels of medical care must be involved. There must be coordination and collaboration between the healthcare team in primary care (i.e., nurses, physicians) as well as the healthcare team in sleep units [43].




6. Role of Nurses in the Follow Up and Support of Obstructive Sleep Apnoea Patients


Obstructive sleep apnoea treatment and strategies to upscale therapy adherence: The treatment of OSA is often multimodal in nature and involves PAP therapy, behavioural interventions, medical device use, and surgical procedures, depending on the patient symptoms and clinical status. Behavioural interventions include weight loss approaches, exercise and sleep position. These may provide benefits in a proportion of patients, although results of interventions may not be realised immediately [66,68]. The use of strategies to enhance adherence to PAP therapy and to promote remote management of patients with OSA are gathering interest, including pharmacological therapies, telemedicine approaches to care provision and supplemental oxygen use. Fields et al. [63] found that a telemedicine-based approach to supporting PAP device use in the community was associated with similar outcomes to standard care, including benefits for mental health and functional outcomes of patients. Telemedicine may provide a basis for remote support, with a high level of satisfaction, in the long-term management of OSA, although further studies are needed to build on this pilot study which only lasted three months and included 60 patients [63].



The role of nurses in follow up and support including patient education: In three randomised controlled trials, patient-reported sleepiness and PAP therapy adherence were comparable at 6 months between primary care unit and specialist sleep care unit [38,41,42].



For instance, a study was conducted to evaluate whether primary care providers could provide follow-up for patients with OSA undergoing PAP therapy [42]. The patients with OSA were randomly assigned to either the specialised sleep unit or primary care units for follow-up over the course of six months. The primary outcome was adherence with PAP therapy at six months [42]. Additionally, the secondary outcomes were Epworth Sleep Scale (ESS) score, EuroQoL, patient satisfaction, BMI, blood pressure and cost-effectiveness. Based on the results, primary care management of patients with OSA was not associated with poorer outcomes than sleep unit management and was shown to be more cost-effective than sleep unit specialist management.



This study involved nurses in the follow-up of patients in the sleep unit, as well as patients undergoing primary care as described below [42].



In the primary care centres that collaborated in this study, one primary care physician and one nurse participated in an educational programme (6 h) that covered both theoretical and practical aspects of managing patients with OSA. The education was delivered by a sleep physician and specialist nurse from the sleep unit who were responsible for managing PAP therapy treatment for the patients in this study who were assigned to the sleep unit group. The patients were followed up in person by a primary care physician or a primary care nurse to review patients’ progress, provide support for the PAP device setup, advice regarding managing PAP-related adverse effects and encouragement to comply with PAP therapy and adhere to its use, education and lifestyle modification. Furthermore, the patients were asked to complete relevant research questionnaires. During the course of the study, the patients were followed at 1, 3, and 6 months. Patients could also consult with the primary care physician or nurse who performed the follow-up visits via telephone if necessary. Sleep unit management was performed by the sleep unit specialist nurse in a similar manner to the way it was previously performed by the primary care nurse [42].



Follow up of child/paediatric patients with OSA: This review identified only one study regarding the management of paediatric OSA [61].



The purpose of the study was to determine the effectiveness and satisfaction of a nurse-led phone follow-up service in children following surgery for sleep disordered breathing SDB or OSA in a tertiary paediatric hospital. Nursing follow-up via telephone consultation was provided to patients who underwent adenotonsillectomy in lieu of the traditional 4-to-8-week clinic visit following surgery. Parents were contacted by telephone for six weeks post-operatively by a nurse specialist. The T-14 validated questionnaire was utilised to assess post-operative outcomes. The experience of these nurse-led telephone consultations was subsequently evaluated by parents between June 2016 and April 2017. The study concluded that a nurse-led telephone service provided postoperatively to patients undergoing an adenotonsillectomy is an effective method for managing post-operative care for these patients without compromising safety or satisfaction [61].




7. Effectiveness of Nursing Led Interventions


Clarification of the role of the nurse in the diagnosis and management of OSA may be derived from studies evaluating the effectiveness of nurse-led interventions and management approaches.



Effectiveness of nurse led interventions: studies in Spain have found that patients with OSA treated by primary care physicians and nurses in a primary care setting have similar outcomes to those treated by sleep unit specialists [38,42]. In a study conducted by the Spanish Sleep Network, PAP therapy adherence was similar between primary care and sleep units, and primary care settings demonstrated consistent overall effectiveness of care. It is noteworthy, however, that patient satisfaction and sleepiness scores were higher in the sleep unit setting [42]. A number of studies have demonstrated the importance of nursing care in specialist and primary care settings [62,65,66,67]. It was found that nurse-led interventions could improve symptoms, mood, quality of life, and compliance with PAP therapy in an evaluation of 80 patients [62].



A meta-analysis by Gong et al. [67] found that nurse-led interventions were not inferior to physician-led interventions in terms of symptomatic improvement, cost effectiveness, and quality of life. Additionally, it was found that nursing-led interventions, particularly educational strategies, could improve adherence to PAP therapy in particular, highlighting the important role that nurses can play both in specialist and primary care settings to educate patients. An educational and personalised follow-up intervention conducted via telephone after discharge from a sleep unit was found to be efficient, safe, and well received by patients [66]. Nurse-led interventions have been shown to improve adherence to PAP therapy compared with usual care [62]. Furthermore, it has been shown in a systematic review of eight RCTs that education programmes can improve PAP therapy adherence in the community setting, while evidence for other approaches remains limited, including pharmacological interventions [66].



Among nursing interventions is the provision of patient education that emphasises lifestyle modification strategies such as providing them with advice about improving their diet, reducing consumption of high-calorie foods, maintaining a healthy lifestyle, and increasing their physical activity [62]. Further, it has been suggested that a family member should be included in the education, as this will strengthen the intervention at home [66]. This highlights the value of nurse-led interventions in promoting follow-up, reducing complications, and reducing unnecessary physical follow-up in practice.



Using a qualitative approach, a study explored the perspectives of patients and providers regarding OSA management in primary care [65].



The study identified several barriers, including a lack of access to specialists, a lack of knowledge of OSA among primary care providers, and a lack of clarity regarding the roles of providers in OSA management. In this context, it is suggested that the integration of primary care and specialist services as well as improved system navigation may be crucial to improving OSA management. According to the analysis of qualitative responses, nurses can play a significant role in educating, providing information, and providing holistic support to patients [65].




8. Cost Effectiveness of Obstructive Sleep Apnoea in Primary Care Settings


The evidence suggests that specialist services/sleep units are not necessary for all patients and should instead be focused on patients with greater severity. The value of primary care services in management of OSA is noted in the included studies.



Cost-effectiveness of OSA management in primary care setting: several studies suggest that comprehensive management of OSA in primary care is a cost-effective and feasible alternative to standard management performed in specialised sleep units [38,41,42,67].



A multicentre, noninferiority, randomised, controlled trial with two open parallel arms and a cost-effectiveness analysis was conducted in Spain in which 20 primary care centres corresponding to six tertiary hospitals sequentially screened patients for suspected OSA. The aim was to compare primary health care areas (PHA) and in-laboratory specialised management protocols during a 6-month follow-up [41]. The results indicated a significant cost in sleep-related care per patient in the laboratory arm compared to the primary healthcare practice arm, primarily due to the higher cost of PSG. In terms of cost-effectiveness, the PHA arm was more cost-effective, with a cost difference of €537 per patient. As a result, the researchers conclude that primary care management utilising a prescribed protocol may provide an alternative to in-lab management for patients with high probability of OSA [41]. Participants who were randomised to the primary care practice arm underwent a home sleep study, and the general practitioner determined whether or not to recommend PAP therapy treatment based on the apnoea–hypopnoea index and clinical symptoms. The primary care nurse provided follow-up management [41]. A noteworthy contribution of this study is the use of a prescribed clinical algorithm in primary care practices that did not require extensive training of primary care nurses.



Accordingly, the findings are consistent with those of another randomised clinical trial conducted to evaluate the cost-effectiveness and effectiveness of primary care and sleep unit models for the management of subjects with suspected OSA [38]. The results showed that among patients with suspected OSA, the primary care model did not result in a worse ESS score or Health Utilities Index than the specialist sleep unit model. The cost analysis revealed a median savings of €558 per patient when comparing the primary care setting to the sleep unit setting [38]. It is noteworthy that the follow-up visits were conducted by specialised nurses at the sleep unit, and in the primary care setting by general practitioners or nurses; all patients were followed up for 6 months [38].




9. Discussion


The literature suggests that standards for diagnosis, management, and nurse-led care for patients with OSA have improved over recent years, as well as suggesting that nurses can play a critical role throughout this journey. As a result of the literature review, it appears that nurses play a variety of roles in the diagnosis, assessment, management, and follow-up of patients with OSA. An overview of these roles can be found in Figure 2. This role includes providing high-quality standards of care and expertise in promoting the wellbeing of patients, educating patients and implementing evidence-based practices across all care settings [70].



These findings provide an important update on nurses’ roles in the care of patients with OSA, and their implications should be considered in the context of the wider evidence base and current practice guidelines. The potential role of nursing in paediatric OSA has been explored in a limited number of studies. Further studies are needed to identify the potential role of nursing in the comprehensive management of paediatric OSA and to explore cost-effective alternatives, including other clinical settings such as primary care units. There are many differences between nursing roles in paediatric care and nursing care in adults that should be considered.



The symptoms and treatment of OSA in paediatric and adult patients are unique. For example, paediatric patients may experience behavioural problems, academic difficulties, and growth abnormalities that require additional nursing care attention [71,72,73,74]. Paediatric OSA nurses play a crucial role in identifying these symptoms, educating patients and their families regarding OSA, and providing comprehensive care to patients.



A noteworthy difference in nursing roles between paediatric and adult OSA care relates to the treatment options. Care for paediatric OSA may require a different level of specialisation and skill compared to adult nursing care. This is because the management of OSA in paediatric patients often involves adenotonsillectomy surgery as a treatment option [75,76,77], which demands specific expertise in the care of paediatric patients undergoing surgery. On the other hand, adult patients with OSA usually have a more established care plan that typically involves the use of PAP therapy as the gold standard of care [32,33].



Additionally, paediatric patients with OSA may require a different approach to education and care than adults. Nursing care for children with OSA may require creative and interactive methods for educating them on the importance of treatment adherence as well as involving family members more heavily than in care for adults. On the other hand, adults may require a different and maybe more straightforward explanation of OSA and its treatment [78,79].



It is also important to note that the emotional and psychological support provided to patients and their families varies in paediatric and adult OSA care. It is possible for paediatric patients with OSA to feel anxious and fearful regarding their condition, especially if surgery is required [75,76,77].



Based on the previously mentioned, there are some differences between nursing roles in paediatric and adult OSA care, which highlights the importance of specialised care and attention for patients of different ages who have OSA. In light of this, there is a need to conduct research into different strategies for managing OSA in children and adults and the roles of nurses in this context. For example, the screening of OSA in adult and paediatric settings may involve using different validated questionnaires.



The nursing profession should be prepared to actively participate in the diagnostic and therapeutic process of patients with chronic diseases such as OSA. It will be necessary for nurses to receive training in the proper use of screening tools to ensure an accurate and timely diagnosis and referral of individuals suffering from sleep apnoea.



The nursing profession is capable of administering these questionnaires effectively in hospital/sleep unit settings as well as in the primary care settings; they can supervise patients while they self-administer the questionnaires. In accordance with Williams et al. (2015), nurses and physicians are the most appropriate healthcare professionals to evaluate a patient’s sleep history, refer the patient to a sleeping unit specialist, and initiate treatment, if needed [80].



However, Chapman et al., argue that screening tools/questionnaires will not be of significant benefit in improving disease prediction when primary care professionals are provided with adequate training/education to identify important clinical risk factors for OSA [81]. Nevertheless, the questionnaires may provide useful input in identifying individuals who are suffering from OSA until nursing educational programmes are further developed to integrate OSA as a chronic disease into primary care.



According to the current review, there has been a shift away from specialised sleep units and interventions to a primary care management model. This in in line with a previous study that found the primary care model to be comparable to the sleep unit model in terms of patient-reported sleepiness and PAP therapy adherence at six months; the primary care providers were responsible for performing OSA counselling and therapy decisions [82].



As one example, a randomised, controlled, noninferiority study conducted between September 2008 and June 2010 in Adelaide, Australia included individuals with obstructive sleep apnoea who were treated in primary care practices or at a university hospital sleep medicine centre [82]. Regarding primary care management, the patients were overseen by primary care physicians and nurses who attended a 6-h education programme on obstructive sleep apnoea. The patients were reviewed by a nurse in person to evaluate their progress. They were provided advice regarding managing adverse effects associated with PAP therapy, encouraged to adhere to therapy and advised to discuss alternative treatment options with their primary care physician, if necessary. The patients were educated regarding lifestyle changes that could improve obstructive sleep apnoea, and asked to complete relevant research questionnaires [82].



As the transition from specialist sleep unit care to primary care advances in OSA management and follow-up, nurses will be increasingly involved in the management of these patients [83]. In order for patients to benefit from this transition, nurses must be supported and trained in OSA management and follow-up. The evidence base that underlies nurse-led interventions should also be improved. Moreover, there is a need to coordinate specialist and primary care services regarding OSA, so that the role of primary care nurses can be contextualised within the multidisciplinary model of OSA management [84].



The use of PAP therapy for OSA continues to be a standard of care, which can be delivered in a community setting. However, it is important to ensure that adherence to CPAP is optimised in this setting so that the treatment is effective [85]. It has been demonstrated in this literature that nurse-led follow-up, patient education, and telemedicine and e-health approaches may be helpful in increasing PAP therapy adherence. The application of these strategies may promote evidence-based nursing care in the community and may reduce the need for specialist services and treatment escalation, even as there continues to be debate over effectiveness of e-health tools on PAP therapy adherence [86,87,88]. The American Academy of Sleep Medicine Task Force on sleep medicine supports telemedicine and e-health but emphasises the need for a clear understanding of its application and maintaining clinical standards of care that encompass all aspects of diagnosis and treatment [89].



This review supports the findings of other studies published prior to 2015. There were three trials comparing nurse-led management with sleep unit specialist management [90,91,92]. Two studies were conducted in which patients were randomly assigned to receive sleep apnoea care from a nurse or a physician sleep specialist [91,92]. One study randomised individuals with OSA diagnosis to nurse home visits or annual clinic-based specialist appointments [90]. All the studies found that sleep symptoms and PAP adherence were comparable between groups [90,91,92]; additionally, the nurse-led primary care was associated with lower costs [91,92]. Based on the findings of this review, nurses play a crucial role in OSA management, and primary care models are cost-effective [38,41,42,67].



It should be noted that some trials excluded patients with important medical comorbidities including heart failure, chronic obstructive pulmonary diseases, stroke, and severe psychiatric disease [38,42]. This highlights the complexity of OSA and raises questions regarding the appropriateness of the primary care model in which nurses manage the disease; however, sufficient advanced training could result in nurses gaining more knowledge and skills related to OSA. Additionally, the included studies primarily focused on PAP therapy, whereas non-PAP therapies were largely excluded.




10. Implications


From a research perspective, studies are needed to improve the standardisation of methods used to diagnose OSA in practice through direct comparisons of tools used in different practice settings and a thorough evaluation of their value. Based on the results of these studies, it may be possible to streamline OSA diagnosis in practice, including outside of specialist sleep units, as appropriate, thereby reducing diagnostic costs [84].



Further, super-simplified methods can be utilised, which rely on one or two channels (pulse oximetry and/or respiratory flow) and automatic analysis for interpretation. This method has been proposed as a useful diagnostic tool in primary care [45]. As an alternative to PSG for diagnosing OSA, respiratory polygraphy has been shown to be cost-effective [93], and should be considered as the first option for diagnosing OSA in patients with high pre-test probability (patients with referred symptoms of OSA and/or risk factors such as obesity, hypertension, and snoring).



In addition, further research is required to determine the most effective approaches to improving PAP therapy adherence as well as to supporting PAP therapy withdrawal in patients with OSA. Nurse-led interventions should be considered specifically in this context, given the key role of nurses in the primary care management of OSA [92]. It is clear that nurses play an essential role in supporting adherence to PAP therapy, and more should be done to support nurses in this role by providing evidence-based strategies and facilitating primary care staff engagement with patients in the primary care settings. There should be nursing involvement in services devoted to OSA diagnosis, patient follow up, and educating patients about OSA [94].



The use of telemedicine to facilitate follow-up in the community and to promote assessment of treatment efficacy provides nurses with the opportunity to guide care of patients with OSA in the community, thus reducing the need for specialist care [95]. E-health technology can be used by nurses to monitor and motivate patients with OSA through virtual educational programmes, visits, and remote monitoring; however, more research needs to be conducted to find out whether e-health technologies are cost-effective, whether patient education via e-health tools is effective, and whether patients accept receiving education and monitoring via e-health tools. Furthermore, research is necessary to support the role of nurses in caring for patients with OSA, including qualitative evaluations of barriers to care as well as quantitative evaluations of nurse-led care over the long- and medium-term, focusing on clinically significant outcomes [86].



There are important implications for nurses working in both specialist and primary care settings as a result of the transition. Specialist services may benefit from nurse-led care and assessments as they become more standardised, and there is evidence supporting comparisons between nurse-led and physician-led care. In primary health care, nurses appear to be best positioned to provide effective patient follow-up and education, using diverse techniques such as telemedicine to facilitate patient assessment and prevent treatment escalation. It is necessary, however, to raise concerns regarding the global shortage of nurses as well as whether nurses are prepared to cope with the growing number of patients.




11. Limitations


The review process recognised that there was a relative paucity of literature on the effectiveness of nurses in delivering OSA care in the community, including studies comparing nurse-led care with other approaches. The potential role of nursing in paediatric OSA has been explored in a limited number of studies. There is a need to identify the potential role of nursing in the comprehensive management of paediatric obstructive sleep apnoea, as well as to explore alternative cost-effective approaches that include primary care settings. Nursing-led care is often supported by clinical trials rather than actual practice in patients with OSA, and it is therefore necessary to conduct further research on nurse-led care strategies in practice as well as using other research methodologies, such as qualitative studies.



Over time, however, the evidence base has become increasingly practice-focused and suggests that nurses across settings may be positioned to take a more active role in OSA management, reflecting broader shifts in specialist-primary care divisions. The review included articles published between 2015 and 2023, but the specific time period may have reduced the number of articles included, thereby limiting our ability to identify more comprehensive roles for nurses in OSA management.




12. Conclusions


Nurses can play a critical role in the management of OSA through a variety of roles, such as screening, assessment, diagnosis, follow-up, promotion of therapy adherence, follow-up, patient education, as well as collaborative and coordinated efforts with other healthcare professionals. Nurse-led interventions have been shown to be highly effective in promoting patient adherence to PAP therapy in both sleep units and primary care settings. In this review, the primary care model is found to be more cost-effective than the sleep unit model for the management of OSA patients.
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Appendix A. Summary of the Included Studies




	
Author and Date

	
Design

	
Population

	
Intervention

	
Key Findings

	
Critical Analysis




	
Sabil et al. (2019) [64]

	
Prospective cohort study

	
160 patients investigated by PSG for OSA

	
Evaluation of a novel sleep/wake cycle algorithm combining EEG and HSAT signals versus PSG

	
Sensitivity of the algorithm was 76.5%; specificity was 95.5%; compared with HSAT alone, the combined HSAT/EEG algorithm improved detection of AHI by 22.1%

	
Important evaluation of combined methods for home assessment of OSA; short-term analysis and no direct comparison of diagnostic strategies in a randomised context




	
Pendharkar et al. (2020) [65]

	
Qualitative survey

	
119 primary care providers (surveys) and focus groups/interviews with patients with OSA (n = 28); workshop feedback with primary care and sleep providers (n = 36)

	
Survey to explore perspectives on barriers and facilitators to optimal, patient centred OSA management in primary care

	
Poor specialist access, variable knowledge of OSA in primary care providers and lack of clarity about roles were key barriers and led to poorly informed patients and reduced trust; improvements included integration of providers into a model of care, technology, and navigation across the health service

	
Multiple data sets permit triangulation; limited evaluation of nurse role in primary care context




	
Fields et al. (2016) [63]

	
Prospective randomised pilot study

	
60 veterans with OSA

	
Telemedicine feasibility and effects versus usual care

	
Functional outcomes, patient satisfaction and CPAP adherence were consistent in both groups over three months; mental health scores and positive feedback was more likely with telemedicine

	
Small evaluation: focus on veterans may limit generalisability; limited evaluation of outcomes and over the short-term only (pilot study)




	
Lopez-Lopez et al. (2020) [66]

	
Literature review

	
Eight RCTs on methods to improve CPAP adherence

	
Education, technological, pharmacological, and multidimensional interventions

	
Educational programmes were the only interventions associated with the potential to improve CPAP adherence; these were generally delivered by nurses in specialist and primary care settings

	
Systematic review (i.e., not primary data); no meta-analysis of the literature’s relatively small sample of studies included




	
Chen et al. (2015) [62]

	
Randomised trial

	
n = 80 patients with OSA

	
Nurse-led interventions versus usual support at hospital and home

	
After 12 months of treatment intensive support by nurses was associated with higher CPAP usage and greater improvements in symptoms and mood, including quality of life (p < 0.05)

	
Relatively small sample size: potential for confounding to influence group outcomes




	
Sanchez-de-la-Torre et al. (2015) [42]

	
RCT

	
210 patients with OSA treated in a sleep clinic

	
Follow-up at sleep units or in primary care over 6 months

	
CPAP adherence was similar in both groups (p = 0.18); Epworth Sleepiness scores improved more so in the sleep unit group, along with patient satisfaction (p < 0.05); effectiveness, blood pressure and cost savings were noted in the primary care arm (p < 0.05)

	
The study is based on a single sleep unit and eight primary care settings, increasing generalisability; factors influenced outcomes, including body mass index




	
Tarraubella et al. (2018) [38]

	
RCT

	
302 patients with suspected OSA and/or resistant hypertension

	
Comprehensive OSA diagnosis and treatment in primary care or sleep units over 6 months

	
In patients diagnosed with OSA, the primary care model was associated with an improvement in the mean of ESS score; cost savings were seen with primary care

	
Detailed evaluation of practice settings; limited appreciation of nurse role specifically




	
Gong et al. (2018) [67]

	
Meta-analysis

	
Four studies

	
Nurse-led versus physician-led care

	
Nurse-led care is non-inferior to physician-led care in terms of CPAP adherence, sleep outcomes, quality of life and physical function

	
Few studies included in the analysis; focus on studies where CPAP was the primary treatment strategy




	
Suarez et al. (2016) [43]

	
Literature review

	
Four studies

	
Effectiveness between primary care management of OSA versus traditional sleep unit management (involving primary care physicians and trained nurses)

	
Functional improvements on sleep questionnaires CPAP adherence and cost-effectiveness

	
Few studies included in the analysis




	
Ángeles Sánchez-Quiroga M et al.(2018) [41]

	
RCT

	
307 patients were randomised and 303 included in the intention-to-treat analysis.

	
Effectiveness between primary health care area and specialized management protocols

	
Primary care management can be an alternative to in laboratory management for patients with an intermediate to high OSA probability

	
The researchers and the patients were not blinded




	
Miller JN, Berger AM (2015) [68]

	
Literature review

	
17 studies

	
Evaluating the screening and assessment for OSA in primary care settings

	
Primary care screening for OSA is fragmented and ineffective.

	
Nurses are not adequately appreciated for their role in practice settings




	
Walijee et al. (2020) [61]

	
Prospective observational uncontrolled trial

	
N = 535 with OSA and discharged from hospital/specialist treatment setting

	
Nurse-led telephone follow-up

	
The nurse-led telephone follow-up was associated with efficiency

	
No direct comparison between usual care and nurse-led intervention; paediatric care setting may limit application to adults




	
ACS, acute coronary syndrome; CAD, coronary artery disease; EEG, electro encephalography; HSAT, home sleep apnoea testing; OSA, obstructive sleep apnoea; PSG, polysomnography; RCT, randomised controlled trial.








Appendix B. Results of the Critical Appraisal Using the CASP Toolkit


The results of the CASP appraisal checklists are presented for individual study design, including systematic reviews (n = 4), randomised controlled trials (n = 5), cohort studies (n = 1) and qualitative studies (n = 1).
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Table A1. Systematic review/meta-analysis checklist.






Table A1. Systematic review/meta-analysis checklist.





	Questions
	Suarez et al. [43]
	Lopez-Lopez et al. [66]
	Miller J, Berger A. [68]
	Gong et al. [67]





	Focused question?
	Y
	Y
	Y
	Y



	Right type of papers?
	Y
	Y
	Y
	Y



	Relevant studies included?
	Y
	Y
	Y
	Y



	Quality assessed?
	Y
	Y
	Y
	Y



	Results combined appropriately?
	Y
	Y
	Y
	Y



	Overall results
	Discussed in paper
	Discussed in paper
	Discussed in paper
	Discussed in paper



	Precise?
	Y
	Y
	Y
	Y



	Local application?
	?
	?
	?
	?



	Important outcomes considered?
	Y
	Y
	Y
	Y



	Benefits worth harms and costs?
	Y
	?
	Y
	Y







Y = yes; N = no; ? = uncertain.
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Table A2. Randomised controlled trial checklist.






Table A2. Randomised controlled trial checklist.





	Questions
	Chen et al. [62]
	Fields et al. [63]
	Sanchez-de-la-Torre et al. [42]
	Tarraubella et al. [38]
	Ángeles Sánchez-Quiroga M et al. [41]





	Focused question?
	Y
	Y
	Y
	Y
	Y



	Randomised?
	Y
	Y
	Y
	Y
	Y



	Participants followed to conclusion?
	Y
	Y
	Y
	Y
	Y



	Blinding?
	N
	N
	N
	N
	N



	Baseline similarity?
	Y
	Y
	Y
	Y
	Y



	Treated consistently?
	Y
	Y
	Y
	Y
	Y



	Comprehensive reporting of outcomes?
	Y
	Y
	Y
	Y
	Y



	Precise?
	Y
	Y
	Y
	Y
	Y



	Benefits worth harms and costs?
	?
	?
	Y
	?
	?



	Local application?
	?
	Y
	?
	Y
	Y



	Superior to existing interventions?
	?
	?
	Y
	?
	?
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Table A3. Cohort study checklist.






Table A3. Cohort study checklist.





	Questions
	Sabil et al. [64]
	Walijee et al. [61]





	Focused question?
	Y
	Y



	Recruited acceptably?
	Y
	Y



	Exposure accurate?
	Y
	Y



	Outcome measured?
	Y
	Y



	Confounding considered?
	Y
	Y



	Follow-up complete and long enough?
	Y
	Y



	Results
	Discussed in paper
	Discussed in paper



	Precise?
	Y
	Y



	Believable?
	Y
	Y



	Local application
	Y
	Y



	Fit with other evidence?
	Y
	Y



	Implications for practice?
	Y
	Y
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Table A4. Qualitative study checklist.






Table A4. Qualitative study checklist.





	Questions
	Pendharkar et al. [65]





	Aims stated?
	Y



	Appropriate qualitative methodology?
	Y



	Appropriate design?
	Y



	Appropriate recruitment?
	Y



	Appropriate data collection?
	Y



	Research participant relationship considered?
	Y



	Ethical?
	Y



	Rigorous analysis?
	?



	Findings clearly stated?
	Y



	Valuable?
	Y
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Figure 1. PRISMA Flow Chart. 
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Figure 2. Conceptualisation of nurse roles in care of patients with OSA. 
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