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Background: Obstructive sleep apnea (OSA) is the most common sleep-related breathing disorder and induces a growing health care burden. However, a large proportion of patients with OSA do not receive appropriate treatment and are underdiagnosed or misdiagnosed in primary care. A contributing factor to the phenomenon is the lack of education, which reflects the current inadequacies in medical education. Therefore, assessing the level of knowledge and attitudes toward OSA and associated factors among resident physicians is highly warranted.

Methods: A validated questionnaire, the OSA Knowledge and Attitudes (OSAKA) questionnaire was distributed to residents who had already completed undergraduate education and were attending an internal medicine residency training program. The questionnaire consists of 2 parts: including an assessment of (1) OSA-related knowledge involving epidemiology, pathophysiology, clinical manifestations, diagnosis, and treatment; (2) the importance of OSA and confidence in diagnosing and treating OSA patients. Other information including demographics, training experience, and questions exploring the future form of the sleep breathing disorder course was collected together.

Results: Of the 160 residents who participated in the survey, 153 (95.6%) completed the survey and the mean total knowledge score was 12.6/18 (70% correct). Although all respondents believed that OSA was an important clinical disorder, only a minority of the residents felt confident in identifying patients at risk for OSA (38%), managing OSA patients (27.5%), or continuous positive airway pressure therapy (CPAP) (26.2%). We found that OSA training experience significantly increased knowledge scores (p = 0.002) but not confidence scores (p = 0.248). As for the specific form of medical education, “Small classes during residency training” was the most popular form of sleep-breathing disorder educational training in the future of the resident training program.

Conclusion: Despite adequate knowledge of OSA, there was still a generalized lack of confidence in the management of OSA patients among residents. Current medical education can not build enough confidence for physicians, which may in turn affect patients' trust and reduce long-term compliance. Untreated OSA places a significant health threat and economic burden on not only the patients but also their families and society, causing an underappreciated public health risk. In the future, merely increasing OSA courses is not sufficient, a more specific focus on the course format and training effect is required.
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Introduction

Obstructive sleep apnea (OSA) is a highly prevalent sleep-related breathing disorder characterized by repetitive obstruction of the pharyngeal airway during sleep, causing nocturnal hypoxemia and fragmented sleep (1). It has been estimated that 936 million adults worldwide aged 30–69 years suffer from OSA (2). However, most OSA patients remain underdiagnosed, untreated, or undertreated in primary care mainly because of the cumbersome and time-consuming diagnostic and treatment process (3). With the ongoing obesity epidemic, the estimated prevalence of OSA represents substantial increases over decades (4). Untreated OSA can negatively affect multiple systems in the long term, leading to hypertension, coronary heart disease, stroke, diabetes, and neurocognitive abnormalities (5–7). Therefore, OSA is a very significant public health issue and has been included in chronic disease management programs, which requires clinical attention, especially from general practitioners and other primary care physicians (8, 9).

Despite the increased risk for sleep disorders among minority or medically indigent individuals, in some community settings, the diagnosis rates of OSA were <1% (10). A contributing factor to the phenomenon that sleep disorders are commonly underdiagnosed among health care providers is the lack of education (11, 12). It is believed that improving physicians' knowledge about OSA is critical for improving OSA-related screening and treatment practices (13, 14). More time needs to be devoted to education on sleep disorders in medical school curricula. However, instruction on sleep and sleep disorders during medical education and training remains limited over the years (15, 16). A survey across 12 countries found that the average time spent on sleep education is just under 2.5 h, with nearly one-third of medical school do not provide sleep education (11). Although corresponding guidelines for the management of OSA among physicians have been issued around the world, their effect on clinical work is insufficient as more physicians need related practice (17, 18). At present, unified curriculums or requirements for sleep education medical residency training programs do not exist. A recent survey revealed that absent sleep medicine training in most residency training is limited in the US (12). To date, no such study has been conducted or reported in China.

As the first step of clinical training for medical students, residency training is a unique opportunity for resident physicians to improve basic clinical skills and has been promoted nationally over the last decade (19, 20). Serve as a unique window, residency training programs provide opportunities for the residents to formally expose to sleep medicine. Since exposure is associated with subspecialty choice, increasing resident exposure may help to improve the current workforce shortage in sleep medicine (21), which is associated with many health risks. The medical fields of internal medicine, family medicine otolaryngology, psychiatry, and neurology are deemed to be the most important for knowledge regarding sleep disorders (12). Among them, internal medicine physicians frequently come into contact with OSA patients and their chronic complications (22). Thus, it makes more sense to investigate residents in the internal medicine residency training program, who are more likely to be responsible for the OSA diagnosis and treatment upon completion of their training.

Peking Union Medical College Hospital (PUMCH, an experienced residential training base) is the top hospital in China and has the oldest history and abundant experience in residency training programs throughout the country (23). Investigating the knowledge and attitudes of residents in PUMCH could help improve the national resident training program. Therefore, the purposes of this study were to understand the current status of OSA education among residents and their ability to identify and manage OSA patients, which may be helpful for future education improvement.



Materials and methods


Study design and ethics approval

This was a cross-sectional survey conducted among resident physicians during residency training programs in PUMCH between December 2019 and June 2020. The study was approved by the Medical Ethics Committee of Peking Union Medical College Hospital (Approval No. S-K 954). Informed consent was obtained from all individual participants included in the study.



Study participants and data collection

We recruited residents who were attending an internal medicine residency training program in PUMCH at the time of the survey. By querying the registration information of the hospital education office, we obtained the contact details of all resident physicians. Eligible physicians (n = 160) were contacted by phone to obtain permission to send them the study questionnaire. An informed consent form and questionnaire links were sent to participants' phones via WeChat. Data was collected via Wenjuanxing software. Residents were excluded from the study if they declined to participate (n = 7). Finally, 153 questionnaires were collected. Participation was voluntary.

A self-administered questionnaire which included the Chinese version of the Obstructive Sleep Apnea Knowledge and Attitude (OSAKA) questionnaire was used to collect data. OSAKA has been translated from English into Chinese version by two researchers with repeated revisions independently to ensure translation accuracy. All doctors attending the internal medicine residency training programs were invited to participate in the study, including internal medicine residents, general medicine residents, and others. According to their residency training years, the residency was classified into postgraduate years (PGY) 1, 2, and 3. And age was categorized into 3 groups (<25 years, 25–30 years, and >30 years).



Survey structure

The validated OSAKA questionnaire was used to evaluate the knowledge, attitudes, and confidence of PUMCH residents about OSA (13). The questionnaire was divided into three parts.

1. The first part evaluated basic OSA knowledge involving epidemiology (Q3, Q13, Q15), pathophysiology (Q9–10, Q12), symptoms (Q1, Q4–5, Q18), and diagnosis (Q6, Q11, Q14, Q17), and treatments (Q7–8, Q2, Q16). There were 18 questions with “True,” “False,” and “Unsure/Do Not Know” options, and the generated total scores ranged from 0 to 18. Correct responses scored 1 point, while incorrect and “Unsure/Do Not Know” answers received 0 points.

2. The second part assessed the attitudes of two sections: the importance of OSA and confidence in diagnosing and treating OSA patients. The questionnaire used the five-point Likert scale. Sections on importance ranged from 1 (not important) to 5 (extremely important), and those on confidence ranged from 1 (strongly disagree) to 5 (strongly agree). Additionally, demographic data, including participants' age, gender, and level of training, were also collected.

3. The last part included two additional questions investigating the willingness and the future form of the sleep breathing disorder course. Multiple-choice questions were used to show residents' preferences.



Statistical analyses

Statistical calculations were performed using SPSS software (version 25). GraphPad Prism9 were used for chart production. Descriptive analyses were calculated for demographic characteristics. We summarized all categorical variables as proportions (%) and numbers (n) and described continuous variables as means and standard deviation (M ± SD). The association between demographic characteristics and OSA knowledge and attitude scores was examined using two-sample t-test and oneway-ANOVA for continuous variables. ANOVA was followed by post hoc LSD (Least Significant Difference) test to determine whether there is a significant difference between groups, as appropriate. Pearson's correlation was used to determine the relationship between the knowledge scores and the attitude scores. To identify independent determinants of the total knowledge scores and attitude scores, we used multivariable linear regression models. A p-value of < 0.05 was considered statistically significant.




Results


Participants characteristics

A total of 153 questionnaires were received from 160 residents with a response rate of 95.63%. The basic information is shown in Table 1. Approximately two-thirds of the respondents (64.1%) were aged 25–30 years, and the majority (71.9%) were females. Most of the respondents had the highest education level of a doctoral degree (54.9%), followed by a master's (32.7%) and a bachelor's degree (12.4%). Residents who specialized in internal medicine represented about 82.4%, constituting the majority. More than half of the residents (57.5%) had not participated in OSA training before. There were 38.6% of the residents denied the experience of treating OSA patients.


TABLE 1 Demographic characteristics of the participants (N = 153).
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Knowledge of OSA

The average knowledge score for all respondents was 12.6 ±2.7 (70% correct, Figure 1A and Table 2). We calculated separately the correct percentage of respondents for each part of OSA knowledge. In general, the correct rate of treatment part (35.5%) is lower than 50%, while pathophysiology (83.2%), symptoms (88.7%), diagnosis (76.6%), and epidemiology (70.4%) are higher than 50%. Compared with residents without OSA training, residents with previous OSA training have higher knowledge scores related to the pathophysiology (p = 0.015), symptoms (p = 0.001), and treatments (p = 0.022) in Figure 1B and Supplementary Table S1.


[image: Figure 1]
FIGURE 1
 Results of knowledge and attitude scores. (A) Percentage of corrected answers among the knowledge items. (B) The bar graph demonstrated a comparison of knowledge scores related to different characteristics among residents who had OSA training education or not. (C) Comparison of the composition of the responses in the attitude scores. *p < 0.05, **p < 0.01.



TABLE 2 Specific items of knowledge questions and the proportion of correct answers (N = 153).
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Attitude toward OSA

Overall, the average OSAKA attitude score for all respondents was 3.6 ± 0.2 and detailed results are shown in Supplementary Table S2. Residents with different seniorities all considered OSA as an important clinical disorder and regarded it as important to identify suspected OSA patients. Regarding the confidence in identifying patients at risk for OSA, ability to manage OSA patients, and manage patients on continuous positive airway pressure (CPAP) therapy, favorable confidence scores (agree/strongly agree) were reported only in 38.0%, 27.5%, and 26.2% of all respondents, respectively (Figure 1C).



Analysis of differences between groups

Younger residents (<25 years old) had a lower average knowledge score (11.6 ±3.3) when compared with the older residents (25–30 years old, 13.0 ± 2.3; > 30 years old, 13.1 ± 3.0). There were no statistically significant differences between specialty or education level (Table 3). As expected, junior residents' average knowledge scores (PGY1, 11.7 ± 3.2) were significantly lower compared to senior residents' (PGY2, 13.1 ± 1.8; PGY3, 13.1 ± 2.7). Residents who had attended OSA training or treated OSA patients before had higher knowledge scores (p < 0.05). Aside from age, there were no significant differences observed in gender, the highest level of education, level of training, and OSA training experience in attitude scores.


TABLE 3 Association between demographic characteristics and means of OSA knowledge and attitude score.
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Factors influencing knowledge and attitude scores

We found several variables had a statistically significant correlation with knowledge scores and attitude scores (Table 4). Further validation was performed using multivariate linear regression analysis to explore the independent determinants. The result indicates that knowledge scores are only significantly positively correlated with OSA training experience (p = 0.002). While attitude scores are only significantly positively correlated with age (p < 0.001) (Figure 2).


TABLE 4 Correlation analysis of the knowledge score and the attitude score.
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FIGURE 2
 Multiple linear regression analysis revealed factors influencing knowledge (A) and attitude scores (B). Significant differences are in bold.




Training for OSA

To enhance physicians' recognition of OSA's role in clinical practice, we performed an exploratory survey to investigate the form of the sleep breathing disorder course received in the past and future in detail (Figure 3). The main source of previous OSA training is compulsory theory courses (49.0%). As for the future course format, small classes during residency training were the most popular and accounted for 29.1% of the participants. Compulsory theory courses (24.0%) ranked second in the list, followed by lectures (15.5%).


[image: Figure 3]
FIGURE 3
 Composition of the form of the sleep breathing disorder course received in the past (A) and chosen in the future (B).





Discussion

The results of this study show that knowledge of OSA among residents was relatively acceptable. Specifically, the accuracy percentage of knowledge on the OSA treatment still needs to be improved. Unexpectedly, despite positive attitudes, the majority of residents in this study reported a generalized lack of confidence in identifying and managing OSA. Further investigation finds that OSA training experience increases knowledge, but not confidence, and the current form of sleep medicine course is not ideal. This finding is worrisome since physicians don't have confidence, let alone patients, resulting in low treatment adherence. Different from previous studies, our results emphasize the core deficiencies in medical education and remind substantial public health risks.

In this study, we found that the mean knowledge score was 12.6 (±2.7), with a mean correct rate of 70%. To better assess our results, a comparison to previous studies is also shown as follows. In Nigeria, the mean knowledge score of resident doctors in Internal Medicine was 10.7 (59.4%) (24), and internists from the United States (Washington University Physicians Network) was 13.3 (72.2%) (13). The results of the present study lie midway between the two literature results. For primary care physicians, the mean rate of correct varied from Latin American (25) (60%) to the Middle East and North Africa regions (70%) (26). These study results reveal the highly heterogeneous geographical heterogeneity which may be explained due to differences in sleep medicine education and training. There are also differences in the knowledge scores in different medical specialties. The mean rate of correction is around 55% among speech-language pathologists and dentists (27, 28). Also, Years of medical training appeared to be associated with an increase in correct responses rate, from recent graduates (53.5%) to practicing physicians (60.4%) (29). Nigerian graduating medical students reported the lowest score (42 %) (30). Putting our results in a global context, knowledge of OSA among residents was relatively acceptable since the correct rate is close to the highest score (US 72.2%) and higher than the lowest score reported so far (13).

When compared with other domestic studies, the mean knowledge score of the residents in the resident training program is higher than that of general practitioners in community medical institutions but still lower than that of specialist physicians, such as otolaryngologists and pulmonary physicians (31, 32). Regretfully, none of the residents answered all the questions correctly. When it comes to each problem, the lowest correct answer in this study was regarding laser-assisted uvuloplasty as an appropriate treatment for severe OSA (5.9%). Only 29.4% of the residents correctly answered the question “uvulopalatopharyngoplasty is an effective therapy for most OSA patients.” Comparing the results of other studies, the correct rate for the same question is 64% in North Africa and 81.8% in the United States (13, 26). Less than half of the residents correctly answered the question “CPAP therapy may lead to nasal congestion” (32.0%). These results suggested that there was a lack of knowledge among residents regarding OSA treatment in the present study. Consistent with previous studies, most physicians ranked surgical treatment as more important than CPAP therapy (25). As the first-line therapy for OSA, CPAP adherence in China has been relatively much lower than that in Western countries (33). Insufficient and incorrect knowledge of OSA treatment may influence the patient's choice of therapy. Despite the highly educated majority (Master's degree or higher), nearly two-thirds of the residents had not been exposed to any courses about OSA. Indeed, we have observed significant differences between participants with and without OSA training in mean knowledge scores. Similar statistical differences were also observed in age and level of training, which further confirms the role of clinical experience in improving OSA knowledge.

The mean attitude score was 3.6 (±0.6). We found that over 90% of the residents considered both OSA as a clinical disorder and identifying possible OSA patients very/extremely important. None considered these two aspects unimportant. However, only a minority of the residents either strongly agreed or agreed that they had confidence in identifying patients at risk for OSA (38%). Even with higher knowledge scores, the confidence is generally lower than primary care physicians in Latin America (73.5%), internal medicine residents in Nigeria (72%), and even graduating medical students (41%) (24, 25, 30). When it comes to confidence in managing OSA patients or CPAP therapy, the favorable proportion (strongly agreed or agreed) was even lower than 30%. In contrast to previous studies conducted in other countries, our results showed lower confidence despite the leading knowledge and attitude score. Lack of confidence in identifying potential OSA patients can further aggravate the underdiagnosis and misdiagnosis, and these patients cannot be referred promptly, leading to delays in treatment. Also, the ability of OSA diagnosis and treatment is of equal importance. Although traditionally suspected OSA patients were referred to a sleep specialist, the current diagnosis and treatment journey is cumbersome, time-consuming, and often frustrating, clearly affecting treatment adherence (3). In contrast to the increasing trend of OSA prevalence, workforce shortages in sleep medicine are expected to become more severe in the coming years (34). Since it is assumed that the influx of new sleep physicians is far from sufficient to replace those who are retiring. As OSA is a common chronic condition in need of a comprehensive chronic condition management approach, the current disease management pattern is not enough and more doctors are needed to participate in the management of OSA (9). It is necessary to strengthen the training and education of residents and help them increase confidence in treating OSA patients. On the one hand, increasing resident exposure may affect subspecialty choice and help to improve the current workforce shortage in sleep medicine. On the other hand, residents' complete knowledge and confident attitudes can help provide adequate patient education and increase patients' confidence and long-term compliance (35).

Junior residents had a significantly lower average knowledge score than senior residents. Residents who attended OSA training or treated OSA patients in the past had higher knowledge scores. Only 38.6% of the residents denied previous exposure to any OSA patients. Likewise, their mean knowledge scores were significantly reduced compared with those who had experience in managing OSA patients. Although the clinical management of OSA patients seemed effective in improving OSA knowledge, our analysis showed that a certain number of physicians (26.8%) answered “unsure” on the identification of patients, indicating a not optimistic situation and the possibility of missed diagnosis. No significant differences were detected between the above factors and attitude scores except for age. Further, we explored the independent determinants of the knowledge and confidence scores. Unexpectedly, OSA training is an important factor positively correlated with knowledge scores but not confidence scores. This reflects that current education can improve knowledge, but not confidence in OSA among residents.

The ability of physicians regarding OSA is a critical factor that influences the clinical suspicion of OSA and the likelihood of making appropriate referrals (36). Lack of physician knowledge about OSA leads to a misdiagnosis, missed diagnosis, and a delay in treatment. Untreated OSA is associated with the development of certain comorbid conditions and mortality, increased incidence of vehicular accidents, and reduced longevity (14, 37). With the high prevalence of sleep-disordered breathing recorded, OSA has increasingly become a public health concern (38). In the present, most surveys on current sleep medicine education reported are not satisfactory. In particular, for residency training programs, there are no unified curriculums or requirements so far. Strengthening residency education in OSA would help reduce the disease burden and prevent long-term complications. From a clinical perspective, increasing resident exposure to residents with board certifications in sleep medicine or sleep fellowship training would significantly improve the breadth of resident experience in the evaluation and treatment of sleep-related disorders. From didactic perspective, as exposure is associated with subspecialty choice, increasing resident exposure may help to improve the current shortage of sleep specialists/clinics.

Given the current condition of low confidence and lack of relevant OSA training in resident physicians, we further explored the effective training forms to improve future medical education. In the additional component of this survey, the willingness to participate in sleep breathing disorders-related courses and their specific forms were investigated. Almost all residents enthusiastically agreed that sleep breathing disorders should be included in medical education. As to specific course forms, small classes during residency training were chosen as the first choice instead of compulsory theory courses. Small classes during clinical rotation can provide case-based learning and help to apply the theory to clinical practice. Besides, this course form may be more interactive and thereby provide a better understanding of CPAP treatment (39). Compared with traditional courses, small classes have the advantages of flexible time, short duration, and high participation, especially during clinical rotations. Since Chinese resident physicians have a heavy clinical workload, this kind of active learning is more effective and was most favored by Chinese resident physicians in the present study. Thus, in order not to increase the additional burden on resident physicians, we recommend the provision of a course format change in the future. Moreover, open access to residency programs to sleep centers where infrastructure exists to deliver a clinical experience in sleep disorders should be encouraged. On-site teaching regarding OSA knowledge can make it vivid and easier to comprehend. Additionally, more creative mechanisms to enhance OSA training are needed. For instance, remote education can be used as an effective strategy to provide sleep medicine courses. This allows residents to learn during the fragmented time.

There are strengths and limitations to the present study. This was the first study to evaluate the knowledge and attitudes of OSA among residents in residency training programs in China. Conducted in the top-ranked residential training hospitals, the results are representative, residents here lack confidence, let alone in the country. Another strength of this study was the exploration of specific forms of the sleep-breathing disorder course, providing important references for future residency training. The limitations of this study included its relatively smaller sample size. Additionally, the confidence of residents in the OSAKA sleep questionnaire may not necessarily match competence in clinical work. Thus, practice questions need to be evaluated in future studies.



Conclusion

This study revealed that despite adequate OSA knowledge among residents, they still have low confidence in OSA management. OSA training can only positively affect knowledge scores but not confidence scores. This reflects that current education does not increase physicians' confidence in the management of patients with OSA, which may affect subsequent treatment compliance and pose an underappreciated public health risk. More attention should be paid to strengthening residency education on OSA management, helping reduce the disease burden, and preventing long-term complications. In the future, simply adding courses is far from enough, improvements in content and form focusing on enhancing the physicians' confidence are strongly warranted.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author/s.



Ethics statement

The studies involving human participants were reviewed and approved by the Medical Ethics Committee of Peking Union Medical College Hospital (Approval No. S-K 954). The patients/participants provided their written informed consent to participate in this study.



Author contributions

RC and JL conceived and designed the study. RC and LS acquired the data. LS analyzed the data and drafted the manuscript. YX and JL critically revised the manuscript. All authors contributed to the article and approved the submitted version.



Funding

This study was supported by the National Natural Science Foundation of China (81570085), the National High Level Hospital Clinical Research Funding (2022-PUMCH-B-106), and the CAMS Innovation Fund for Medical Sciences (CIFMS) (2021-I2M-C&T-B-013).



Acknowledgments

We thank all the individuals who participated in the present study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2022.973884/full#supplementary-material



References

 1. Veasey S, Rosen I. Obstructive sleep apnea in adults. N Engl J Med. (2019) 380:1442–9. doi: 10.1056/NEJMcp1816152

 2. Benjafield A, Ayas N, Eastwood P, Heinzer R, Ip M, Morrell M, et al. Estimation of the global prevalence and burden of obstructive sleep apnoea: a literature-based analysis. Lancet Resp Med. (2019) 7:687–98. doi: 10.1016/S2213-2600(19)30198-5

 3. Carberry J, Amatoury J, Eckert D. Personalized management approach for Osa. Chest. (2018) 153:744–55. doi: 10.1016/j.chest.2017.06.011

 4. Peppard P, Young T, Barnet J, Palta M, Hagen E, Hla K. Increased prevalence of sleep-disordered breathing in adults. Am J Epidemiol. (2013) 177:1006–14. doi: 10.1093/aje/kws342

 5. Drager L, McEvoy R, Barbe F, Lorenzi-Filho G, Redline S. Sleep apnea and cardiovascular disease: lessons from recent trials and need for team science. Circulation. (2017) 136:1840–50. doi: 10.1161/CIRCULATIONAHA.117.029400

 6. Adderley N, Subramanian A, Toulis K, Gokhale K, Taverner T, Hanif W, et al. Obstructive sleep Apnea, a risk factor for cardiovascular and microvascular disease in patients with type 2 diabetes: findings from a population-based cohort study. Diabetes Care. (2020) 43:1868–77. doi: 10.2337/dc19-2116

 7. Bubu O, Andrade A, Umasabor-Bubu O, Hogan M, Turner A, de Leon M, et al. Obstructive sleep apnea, cognition and alzheimer's disease: a systematic review integrating three decades of multidisciplinary research. Sleep Med Rev. (2020) 50:101250. doi: 10.1016/j.smrv.2019.101250

 8. Lim D, Pack A. Obstructive sleep apnea: update and future. Annu Rev Med. (2017) 68:99–112. doi: 10.1146/annurev-med-042915-102623

 9. Heatley E, Harris M, Battersby M, McEvoy R, Chai-Coetzer C, Antic N. Obstructive sleep apnoea in adults: a common chronic condition in need of a comprehensive chronic condition management approach. Sleep Med Rev. (2013) 17:349–55. doi: 10.1016/j.smrv.2012.09.004

 10. Rosen R, Zozula R, Jahn E, Carson J. Low rates of recognition of sleep disorders in primary care: comparison of a community-based versus clinical academic setting. Sleep Med. (2001) 2:47–55. doi: 10.1016/S1389-9457(00)00043-5

 11. Mindell JA, Bartle A, Wahab NA, Ahn Y, Ramamurthy MB, Huong HT, et al. Sleep education in medical school curriculum: a glimpse across countries. Sleep Med. (2011) 12:928–31. doi: 10.1016/j.sleep.2011.07.001

 12. Sullivan SS, Cao MT. Sleep Medicine Exposure Offered by United States Residency Training Programs. J Clin Sleep Med. (2021) 17:825–32. doi: 10.5664/jcsm.9062

 13. Schotland H. Development of the obstructive sleep apnea knowledge and attitudes (Osaka) questionnaire. Sleep Med. (2003) 4:443–50. doi: 10.1016/S1389-9457(03)00073-X

 14. Chung SA, Jairam S, Hussain MR, Shapiro CM. Knowledge of sleep apnea in a sample grouping of primary care physicians. Sleep Breath. (2001) 5:115–21. doi: 10.1055/s-2001-17429

 15. Rosen R, Mahowald M, Chesson A, Doghramji K, Goldberg R, Moline M, et al. The taskforce 2000 survey on medical education in sleep and sleep disorders. Sleep. (1998) 21:235–8. doi: 10.1093/sleep/21.3.235

 16. Strohl K, Veasey S, Harding S, Skatrud J, Berger H, Papp K, et al. Competency-based goals for sleep and chronobiology in undergraduate medical education. Sleep. (2003) 26:333–6. doi: 10.1093/sleep/26.3.333

 17. Chinese Medical Association CMJPH. Chinese society of general practice,sleep related breathing disorders group of chinese thoracic society, editorial board of chinese journal of general practitioners of Chinese medical association, expert group of primary guidelines for primary care of respiratory system disease. guideline for primary care of adult obstructive sleep apnea (2018). Chin J Gen Pract. (2019) 18:21–9. doi: 10.3760/cma.j.issn.1671-7368.2019.01.007 

 18. Qaseem A, Holty J, Owens D, Dallas P, Starkey M, Shekelle P. Management of obstructive sleep apnea in adults: a clinical practice guideline from the american college of physicians. Ann Intern Med. (2013) 159:471–83. doi: 10.7326/0003-4819-159-7-201310010-00704

 19. Zhu J, Li W, Chen L. Doctors in China: improving quality through modernisation of residency education. Lancet. (2016) 388:1922–9. doi: 10.1016/S0140-6736(16)00582-1

 20. Lio J, Ye Y, Dong H, Reddy S, McConville J, Sherer R. Standardized residency training in China: the new internal medicine curriculum. Perspect Med Educ. (2018) 7:50–3. doi: 10.1007/s40037-017-0378-5

 21. Lam AS, Wise SK, Dedhia RC. Practice patterns of sleep otolaryngologists at training institutions in the United States. Otolaryngol Head Neck Surg. (2017) 156:1025–31. doi: 10.1177/0194599816671699

 22. Verbraecken J, Moorkens G. The place of polysomnography in internal medicine. Acta Clin Belg. (2011) 66:432–7. doi: 10.2143/acb.66.6.2062610

 23. Zhang Y, Huang X, Li H, Zeng X, Shen T. Survey results of job status of residents in a standardized residency training program. BMC Med Educ. (2019) 19:281. doi: 10.1186/s12909-019-1718-4

 24. Ozoh OB, Ojo OO, Iwuala SO, Akinkugbe AO, Desalu OO, Okubadejo NU. Is the knowledge and attitude of physicians in nigeria adequate for the diagnosis and management of obstructive sleep apnea? Sleep Breath. (2017) 21:521–7. doi: 10.1007/s11325-016-1407-z

 25. Cherrez Ojeda I, Jeffe DB, Guerrero T, Mantilla R, Santoro I, Gabino G, et al. Attitudes and knowledge about obstructive sleep apnea among latin american primary care physicians. Sleep Med. (2013) 14:973–7. doi: 10.1016/j.sleep.2013.06.005

 26. Al-Khafaji H, Bilgay IB, Tamim H, Hoteit R, Assaf G. Knowledge and attitude of primary care physicians towards obstructive sleep apnea in the Middle East and North Africa Region. Sleep Breath. (2021) 25:579–85. doi: 10.1007/s11325-020-02137-7

 27. Wallace ES, Bhutada MA, Broughton WA, Eckert DJ, Garand K. Knowledge, x. Sleep Breath. (2021) 3:1–18. doi: 10.1007/s11325-021-02481-2

 28. Alzahrani MM, Alghamdi AA, Alghamdi SA, Alotaibi RK. Knowledge and attitude of dentists towards obstructive sleep apnea. Int Dent J. (2022) 72:315–21. doi: 10.1016/j.identj.2021.05.004

 29. Cherrez-Ojeda I, Calderon JC, Fernandez Garcia A, Jeffe DB, Santoro I, Vanegas E, et al. Obstructive sleep apnea knowledge and attitudes among recent medical graduates training in ecuador. Multidiscip Respir Med. (2018) 13:5. doi: 10.1186/s40248-018-0117-8

 30. Ozoh O, Iwuala S, Desalu O, Ojo O, Okubadejo N. An assessment of the knowledge and attitudes of graduating medical students in lagos, nigeria, regarding obstructive sleep apnea. Ann Am Thorac Soc. (2015) 12:1358–63. doi: 10.1513/AnnalsATS.201412-561OC

 31. Yin X WH. Survey on knowledge of obstructive sleep apnea among general practitioners in community medical institutions in Beijing Fengtai District. Chin J Gen Pract. (2019) 18:437–41. doi: 10.3760/cma.j.issn.1671-7368.2019.05.008 

 32. Li X LH, Cai X. Clinicians' knowledge about obstructive sleep apnea hypopnea syndrome: a survey study. J Otolaryngol Ophthalmol Shandong Univ. (2014) 28:11–5. doi: 10.6040/j.issn.1673-3770.0.2014.219 

 33. Wang Y, Gao W, Sun M, Chen B. Adherence to Cpap in patients with obstructive sleep apnea in a Chinese population. Respir Care. (2012) 57:238–43. doi: 10.4187/respcare.01136

 34. Rosen IM, Rowley JA, Malhotra RK, Kristo DA, Carden KA, Kirsch DB, et al. Strategies to improve patient care for obstructive sleep apnea: a report from the american academy of sleep medicine sleep-disordered breathing collaboration summit. J Clin Sleep Med. (2020) 16:1933–7. doi: 10.5664/jcsm.8834

 35. Saraç S, Afşar G, Oruç Ö, Topçuoglu Ö, Saltürk C, Peker Y. Impact of patient education on compliance with positive airway pressure treatment in obstructive sleep apnea. Med Sci Monit Int Med J Exp Clin Res. (2017) 23:1792–9. doi: 10.12659/MSM.902075

 36. Culpepper L, Roth T. Recognizing and managing obstructive sleep apnea in primary care. Prim Care Companion J Clin Psychiatry. (2009) 11:330–8. doi: 10.4088/PCC.08m00725

 37. Park JG, Ramar K, Olson EJ. Updates on definition, consequences, and management of obstructive sleep apnea. Mayo Clin Proc. (2011) 86:549–54. doi: 10.4065/mcp.2010.0810

 38. Heinzer R, Vat S, Marques-Vidal P, Marti-Soler H, Andries D, Tobback N, et al. Prevalence of sleep-disordered breathing in the general population: the hypnolaus study. Lancet Respir Med. (2015) 3:310–8. doi: 10.1016/S2213-2600(15)00043-0

 39. Brostrom A, Fridlund B, Ulander M, Sunnergren O, Svanborg E, Nilsen P, et al. Mixed method evaluation of a group-based educational programme for cpap use in patients with obstructive sleep apnea. J Eval Clin Pract. (2013) 19:173–84. doi: 10.1111/j.1365-2753.2011.01797.x



OPS/images/fpsyt-13-973884-t002.jpg
Knowledge questions Correct Number of correct

answer responses

N (%)
QL. Women with OSA may present with fatigue alone True 125 (81.7)
Q2. Uvulopalatopharyngoplasty is curative for a majority of people with OSA False 45 (29.4)
Q3. The estimated prevalence of OSA among adults is between 2 and 10% True 80 (52.3)
Q4. The majority of patients with OSA snore True 143 (93.5)
Q5. OSA s associated with hypertension True 136 (88.9)
Q6. An overnight sleep study is the gold standard for diagnosing OSA True 137 (89.5)
Q7. CPAP (continuous positive airway pressure) therapy may cause nasal congestion True 49 (320)
Q8. Laser-assisted uvuloplasty is an appropriate treatment for severe OSA False 9 59)
Q9. The loss of upper airway muscle tone during sleep contributes to OSA True 115 (75.2)
Q0. The most common cause of OSA in children is the presence of large tonsils and adenoids True 141 (922
Ql1. A craniofacial and oropharyngeal examination is useful in the assessment of patients with suspected OSA ~ True 133 (86.9)
Q12. Alcohol at bedtime improves OSA False 126 (82.4)
QI3. Untreated OSA is associated with a higher incidence of automobile crashes True 143 (93.5)
Q4. In men, a collar size 17 inches or greater is associated with OS. True 121 79.1)
QI5. OSA is more common in women than in men False 100 (65.4)
Q16. CPAP is the first line of therapy for severe OSA 114 (74.5)
QI7. Less than 5 apneas or hypopneas per hour is normal in adults True 78 (51.0)
QI8. Cardiac arrhythmias may be associated with untreated OSA True 139 (90.8)
Total OSA Knowledge score [mean (SD)] 126 @7

OSA, obstructive sleep apnea, CPAP, continuous positive airway pre

sure.
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