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Abstract

Purpose: The purpose of this quality improvement (QI) project was to implement a standard obstructive sleep apnea (OSA) screening tool, known as the STOP-Bang questionnaire, among patients with type 2 diabetes mellitus (T2DM) in a primary care setting. 
Background: OSA directly impairs carbohydrate metabolism and T2DM is a risk factor for OSA. There are no standardized OSA screening tools used in the primary care setting. Many patients with T2DM are not aware of OSA and remain undiagnosed. 
Sample/Setting: The project was implemented at a primary care clinic. Patients aged 19-year-old and older, who are diagnosed with T2DM and presented to the clinic for annual physicals, T2DM follow-ups or complaints of OSA-related symptoms were included. Those excluded were 18-year-old and younger, not diagnosed with T2DM, previously diagnosed with OSA, previously completed a polysomnography within the past year, or presented only for an acute care visit. 
Methods: Patients who fit the inclusion criteria was screened using the STOP-Bang questionnaire. Based on the results from the questionnaire, intervention was decided by the provider, which included no intervention, education, or referral.
Results: A total of 18 patients were screened for OSA using the STOP-Bang questionnaire. Of those screened, 44% screened for low-risk for OSA, 44% screened for high-risk for OSA, and 12% screened for intermediate-risk for OSA. Of the 8 patients who screened high-risk for OSA, only one patient agreed to get a referral for a sleep study, and result indicated that the patient was negative for OSA.
Conclusion: Implementation of a screening tool could improve patient outcomes and reduce the health care burden of untreated OSA. With adequate screening and subsequent identification and treatment of patients with OSA, primary care providers can pave the way in reducing mortality and morbidity associated with OSA.
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Background
Diabetes is an epidemic across the United States. The seventh leading cause of death in the United States is diabetes, and every year 1.5 million Americans are diagnosed with diabetes (American Diabetes Association, 2018a). In 2015, diabetes was listed as the underlying cause of death based on 79,535 death certificates, and in a total of 252,806 death certificates, diabetes was a contributing risk factor (American Diabetes Association, 2018a). According to the Centers for Disease Control and Prevention (CDC) (2016), cardiovascular disease, renal failure, nerve damage, and retinal damage are among long-term complications for those with high glucose levels and diabetes. For those with diagnosed diabetes, the average medical expenditure is about $16,752 per year with $9,601 attributed to diabetes, which is 2.3 times higher than those without diabetes (American Diabetes Association, 2018b). 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]	Among those with diabetes, especially those with type 2 diabetes mellitus (T2DM), numerous studies have shown an association between obstructive sleep apnea (OSA), T2DM, and obesity (Bamanikar et al., 2019). OSA is an abnormal breathing condition that involves partial or complete blockage of the upper airway leading to temporary lapses in breathing during sleep (Sleep Foundation, 2020). With an estimated 75% to 80% of cases remaining unidentified, OSA remains considerably underdiagnosed (Aurora & Quan, 2016). Untreated OSA is associated with reduced quality of life, increased incidence of cardiovascular disease, insulin resistance, diabetes, stroke, and an increased risk of death (Aurora & Quan, 2016). According to the American Sleep Apnea Association (2021), more than 22 million Americans are affected by OSA and a vast majority of them remain undiagnosed and untreated with approximately 38,000 deaths per year are related to OSA.  
	The cost of untreated OSA is estimated to be about $34 to $69 billion per year and associated with reduced quality of life as well as an increased risk of cardiovascular disease, insulin resistance and diabetes, stroke, and death (Knauert et al., 2015; Aurora & Quan, 2016). With the rising number of patients with T2DM and obesity reaching epidemic proportions, the prevalence of OSA is expected to increase (Bamanikar et al., 2019). Bamanikar et al. (2019) found studies between OSA and diabetes that show a strong association such as impaired fasting glucose, glucose intolerance, and insulin resistance. Individuals who are obese, have increased fat deposition around their esophagus, which predisposes the lumen airway for narrowing and poor airflow, leading to airway obstruction (Bamanikar et al., 2019). Due to the correlation between patients with T2DM and obesity, patients with T2DM are more likely to have OSA (Bamanikar et al., 2019). Many patients with T2DM are not aware of OSA and remain undiagnosed. Therefore, early identification of undiagnosed cases among patients with T2DM is important (Bamanikar et al., 2019). Implementation of a screening tool in a primary care setting for patients with T2DM at high-risk for OSA could improve patient outcomes and reduce the health care burden of untreated OSA.
Significance
Since 1980, the Office of Disease Prevention and Health Promotion (ODPHP) has continued to launch the Healthy People initiative at the beginning of every decade to improve the health of all Americans by establishing benchmarks and monitoring progress in specific public health areas. Healthy People 2030 is the newest and fifth iteration of the initiative, which addresses the latest public health priorities and challenges (Office of Diseases and Prevention and Health Promotion [ODPHP], 2021). Under Healthy People 2030, one of the objectives is to increase the proportion of adults aged 20 years and over with symptoms of OSA who seek medical evaluation from 33.1% to 37.1% (ODPHP, 2021). There is an increased risk of heart, brain, and metabolic problems among many adults in the United States that have OSA (ODPHP, 2021). 
In the United States, 5.9 million people are diagnosed with OSA, however, an estimated 23.5 billion remain undiagnosed (American Academy of Sleep Medicine [AASM], 2016). It is estimated that undiagnosed OSA cost the United States approximately $149.6 billion in 2015 (AASM, 2016). According to the American Academy of Sleep Medicine (AASM) (2016), direct costs are associated with comorbidities such as diabetes, stroke, heart disease, and hypertension, which leads to increased medical expenses, emergency room visits, hospital inpatient visits, medication use, and mortality rates. Untreated OSA can also result in loss of productivity due loss of sleep that cost the United States an estimated $86.9 billion in 2015 and represents 77.4% of the total cost burden of OSA (AASM, 2016). In addition, a total economic impact of motor vehicle accidents was estimated at $26.2 billion and workplace accidents totaled $6.5 billion in 2015 with undiagnosed and untreated OSA being a contributing factor due to lack of sleep and poor-quality sleep (AASM, 2016).
According to the ODPHP (2021), adults with untreated sleep apnea experience fatigue and fall asleep when they should not such as during driving. There are efforts by the ODPHP (2021) to raise awareness about sleep apnea to help with recognizing symptoms (e.g., loud snoring, awakening with choking or gasping, daytime sleepiness), seeking a health care provider, and getting the treatment they need. The American Academy of Sleep Medicine (AASM) advocates for providers to ask all adult patients about signs and symptoms of OSA as part of a routine health maintenance evaluation and a comprehensive sleep evaluation should be implemented if there are positive findings (Kapur et al., 2017). The American College of Physicians (ACP) recommends a sleep study for patients with unexplained daytime sleepiness and polysomnography for diagnostic testing in patients suspected of OSA (Qaseem et al., 2014). Both clinical guidelines by the AASM and ACP suggest that diagnostic testing for OSA should be performed in combination with a comprehensive sleep evaluation and adequate follow-up and that the standard diagnostic test for the diagnosis of OSA in adult patients is polysomnography (Kapur et al., 2017; Qaseem et al., 2014). 
 	 Currently, there are several screening questionnaires and tools that have been developed to identify those who are at high-risk for OSA with each questionnaire and tool varying in specificity and sensitivity. According to Chiu et al. (2016), these screening questionnaires and tools include the Berlin questionnaire, STOP-Bang questionnaire, Epworth Sleepiness Scale, and many others. Of these, the STOP-Bang questionnaire showed the highest specificity and sensitivity in identifying those with mild, moderate, and severe OSA (Chiu et al., 2016). The guidelines from the AASM and ACP did not recommend a specific screening tool or questionnaire to be used in a primary care setting. This supports a need for further implementation of OSA screening, specifically among patients with T2DM, to improve glycemic control and reduce the rate of mortality and morbidity associated with undiagnosed OSA (Shaw et al., 2016; Tahrani, 2017; Westlake et al., 2016; Saad et al., 2019).
		Clinical Problem Statement
	Patients with T2DM are more likely to have undiagnosed OSA, yet there is no protocol in place in primary care settings for routine screening. Untreated OSA may lead to a reduction in quality of life and puts patients at an increased risk for poor health outcomes and increased health care associated costs. 
Purpose/Aims
The purpose of the project was to identify patients with T2DM in a primary care setting for OSA, as evidence have shown T2DM is a risk factor for OSA, by implementing a standard screening tool, known as the STOP-Bang questionnaire. The screening tool was simple and identified patients at risk for OSA based on four symptoms and four signs. If at high-risk for OSA, a referral for a polysomnography or home sleep apnea testing would be ordered to confirm diagnosis of OSA. If diagnosis of OSA was confirmed, patients would be provided with additional education and counseling about OSA and management of treatments such as continuous positive airway pressure, oral devices, surgery and/or other procedures. 
The evaluation of the project was measured by the following outcomes: 1) number of patients with T2DM screened at low-risk, immediate-risk, or high-risk for OSA using the STOP-Bang questionnaire and 2) number of patients with T2DM referred for a polysomnography after screening at high-risk on the STOP-Bang questionnaire. The following aims used to achieve this:
1. Identified all patients with T2DM in the primary care setting who meets inclusion criteria. 
2. Implemented the STOP-Bang questionnaire among patients with T2DM that fits the inclusion criteria over a period of three-month.  
3. Tracked the treatment plans after screening at high-risk for OSA (e.g., provided education, referral for polysomnography or home sleep apnea testing and confirmed diagnosis of OSA) using patients’ initials and medical record number (MRNs) from questionnaires via a search using the electronic health record (EHR) on a password-protected server.
An expected outcome would be an increase in implementation of screening for OSA using the STOP-Bang questionnaires within a primary care setting resulting in a decrease in undiagnosed of OSA among patients with T2DM during the three-month implementation. The other expected outcome would be to increase the number of patients with T2DM referred for a polysomnography or home sleep apnea testing after screening at high-risk on the STOP-Bang questionnaire during the three-month implementation. This would be measured by the number of patients with T2DM who screened for high-risk for OSA and the percentages of confirmed diagnoses of OSA based on results from the polysomnography or home sleep apnea testing. Descriptive statistics was used to report findings.
Literature Review
	A literature search was conducted with the assistance of literature from various disciplines to establish a clear understanding of the key concepts presented in the proposal. The key concepts to be reviewed were an association between diabetes and OSA, OSA screening in a primary care setting, and the STOP-Bang questionnaire. A series of searches using the keywords such as obstructive sleep apnea, diabetes, obstructive sleep apnea guidelines, screening protocols, primary care setting, and STOP-Bang questionnaire in CINAHL, PubMed, Medline, EBSCOhost, and JaySearch databases, respectively. Literature between 2015 and 2020 was included in the search, and it was limited to articles and journals published in English that were peer-reviewed. The resulting literature was initially screened by reviewing titles and abstracts for relevance, and the selected articles and journals were subsequently retrieved and reviewed in full.
Association Between Diabetes and Obstructive Sleep Apnea
	 Obstructive sleep apnea (OSA) and type 2 diabetes mellitus (T2DM) are common conditions and frequently coexist with up to 86% of obese patients with diabetes may have OSA (Shaw et al., 2016). Observational studies have suggested that there is a risk of subsequently developing T2DM independently of the effects of obesity with the presence of OSA (Shaw et al., 2016). Two common characteristics of OSA are intermittent hypoxemia and sleep fragmentation, and in animal and human studies, these two characteristics can each have adverse effects on carbohydrate metabolism (Shaw et al., 2016). Increasing severity of OSA is also associated with worse glycemic control. Studies have reported improvements in glycemic control as well as a modest benefit on insulin resistance among patients with T2DM with the usage of positive airway pressure (PAP) as a treatment for OSA (Shaw et al., 2016). Saad et al. (2019) found that OSA leads to chronic sleep fragmentation, sleep deprivation, and intermittent nocturnal hypoxemia, which have been implicated in metabolic dysfunction including altered glucose metabolism and adverse cardiovascular complications. 
	According to Westlake et al. (2016), in patients with T2DM, the prevalence of OSA reaches between 50% to 75%, while moderate or severe OSA is found in 25% to 35% of patients with T2DM. In a community-based cohort study known as the Sleep Heart Health Study, the prevalence of OSA among patients with T2DM was observed to be 58%, and over 86% in those that are overweight or obese (Donovan et al., 2017). In a telephone-based OSA screening study taken at an urban primary care practice, Donovan et al. (2017) found that over 90.1% of patients with T2DM are high-risk for OSA, but only 29.2% of high-risk patients were willing to undergo a diagnostic sleep testing. Of those patients that did the diagnostic sleep testing, 90.6% of patients were diagnosed with OSA, with 66% of them initiating a PAP treatment. Shorter life expectancy is expected among patients with T2DM due to cardiovascular and cerebrovascular diseases, and therefore the detection and subsequent treatment of OSA should not be omitted (Westlake et al., 2016). Epidemiological studies demonstrated that severe OSA is associated with higher cardiovascular as well as all-cause mortality (Westlake et al., 2016). Recent studies also demonstrated that when patients with T2DM and with OSA are treated, there are improvements in insulin sensitivity (Westlake et al., 2016). 
Tahrani (2017) found that the impact of OSA on hemoglobin A1c ranges between 0.7% and 3.69% and in patients with T2DM using a continuous positive airway pressure (CPAP) there is improvement in postprandial glucose levels and hemoglobin A1c. Due to the widespread impact of OSA, screening every patient with T2DM for the presence of OSA is recommended by the International Diabetes Foundation, while the American Diabetes Association guidelines emphasize the need for OSA treatment among patients with T2DM (Westlake et al., 2016). It seems the recommended methods for screening for OSA vary and range from asking about OSA symptoms to routine referral of all patients with T2DM to a sleep specialist (Donovan et al., 2017). Reduced awareness of the associations between OSA and T2DM causes a lack of clear screening strategies and clinical pathways to inform providers whom to screen, how to screen, what to do after screening, and how often to screen (Tahrani, 2017). 	 
Obstructive Sleep Apnea Screening in Primary Care Setting 
According to Aurora and Quan (2016), primary care providers are in the best position to screen patients with symptoms of OSA. They are able to identify patients who are high-risk for OSA followed by making appropriate referral to a sleep specialist, which could reduce the frequency of undiagnosed OSA significantly (Aurora & Quan, 2016). In addition, quality of life and health outcomes for these patients would improve leading to a reduction of both the individual and public health burden of untreated OSA (Aurora & Quan, 2016). However, primary care providers rarely screen patients for OSA symptoms without prompting from the patients. Ononye et al. (2019) found that very few screened patients are referred to sleep specialists for evaluation, diagnosis, and treatment. Barriers cited by providers include being unsure of how to identify and to diagnose OSA, not knowing which type of sleep monitors are best for diagnosis, and how to effectively manage patients who have been diagnosed (Ononye et al., 2019). 
In a quality improvement initiative conducted at a specialty diabetes clinic regarding attitudes and beliefs related to OSA, Ioja et al. (2017) found a significant discrepancy between providers’ and patients’ responses regarding the prevalence and importance of OSA screening and treatment was found. Of the providers, 17% indicated that they always asked questions about OSA symptoms, while 69% and 14% indicated they sometimes and rarely or never asked about OSA symptoms, respectively (Ioja et al., 2017). Providers reported that the most frequent barriers to screening are lack of time, insufficient knowledge about how to refer for diagnostic testing or treatment, inability to interpret test results, and anticipated poor treatment adherence (Ioja et al., 2017). As for the patients, they reported that OSA had never been discussed with them, with 59% of those patients being at high-risk for OSA (Ioja et al., 2017). For patients who reported that OSA had been discussed with them, they identified their primary care providers as information providers about OSA, followed by their pulmonologists and their endocrinologist (Ioja et al., 2017).
Ioja et al. (2017) found that only a small percentage of patients reported awareness of potential benefits of OSA treatment, such as benefits for blood pressure control and glycemic control. According to Miller and Berger (2015), patients often do not report sleep disturbance symptoms such as daytime sleepiness or insomnia because they view their symptoms as being chronic or difficult to explain. Also, major internal or family practice organizations have not released any OSA practice guidelines concerning screening and assessing for OSA, which demonstrates that sleep is undervalued in healthcare (Miller & Berger, 2015).  The U.S. Preventive Services Task Force (USPSTF) found there is a lack of evidence on screening for or treatment of OSA in asymptomatic adults or adults with unrecognized symptoms (Bibbins-Domingo, 2017). According to the USPSTF, there are no outcome data to support the net benefit of screening for OSA in asymptomatic adults, and screening is not recommended by major organizations. 
The American Academy of Family Physicians (2020) stated it supports the USPSTF’s clinical preventative service recommendation that current evidence is insufficient to assess the benefits and harms of screening for OSA in asymptomatic adults. Primary care providers are falling short in recognizing OSA and more education is needed to detect patients at high-risk for OSA. There is often an inadequate time for screenings that are recommended due to more time being spent by primary care providers in managing patients’ chronic conditions and acute events. Miller and Berger (2015) suggest that more awareness of the long-term impact of undiagnosed OSA, as well as the benefits of OSA treatments by primary care providers, can lead to increased OSA screenings in primary care setting. 
The STOP-Bang Questionnaire
The introduction of screening questionnaires was used to improve the recognition of patients suffering from moderate to severe OSA, particularly in primary care settings, where patients remained significantly unrecognized without systemic screening (Westlake & Polak, 2016). According to Westlake and Polak (2016), there are various screening questionnaires available, however, the majority of these questionnaires screen for the presence of risk factors that are strongly associated with OSA such as obesity, large neck circumference, hypertension, snoring, and different symptoms of daytime tiredness or sleepiness. In 2006, the STOP-Bang questionnaire was introduced and applied in preoperative patients with patients scoring one point for the presence of symptoms including snoring, tiredness, observed pauses in breathing, high blood pressure, body mass index (BMI), age, gender, and neck circumference (Westlake & Polak, 2016). The initial performance characteristics of the STOP-Bang questionnaire validated on 177 preoperative patients were significant and findings show a sensitivity of 0.92 and specificity of 0.43 to detect moderate or severe OSA (Westlake & Polak, 2016).
In addition to the STOP-Bang questionnaire, two other screening tools that are commonly used are the Berlin questionnaire and the Epworth sleepiness scale. The Berlin questionnaire includes three sections that ask about snoring, daytime fatigue and sleepiness, and history of high blood pressure or obesity (Amra et al., 2018). Those who score in two or more categories were positive and considered high-risk for OSA (Amra et al., 2018). While the Epworth sleepiness scale is an eight-item questionnaire using the four-point Likert response format that measure daytime sleepiness with a score of greater than or equal to 11 indicating excessive daytime sleepiness and high-risk for OSA (Amra et al., 2018). The Epworth sleepiness scale was mainly developed for assessing the level of excessive daytime sleepiness rather than OSA (Chui et al., 2016). On the other hand, the Berlin questionnaire had limitations such as being time consuming as responses needed to be scored using an answer key and it is not specifically validated in African American or Latino populations (American Thoracic Society, 2015a). In a cross-sectional study by Amra et al. (2018), patients suspected of OSA were asked to complete the Berlin questionnaire, the Epworth sleepiness scale, and the STOP-Bang questionnaire. In this study, the STOP-Bang questionnaire showed a high quality methodological and reasonable accurate results to detect those with mild, moderate, or severe OSA. Chui et al. (2016) also found that the sensitivity of the STOP-Bang questionnaire and the diagnostic odds ratio for detecting OSA was higher than that of the Berlin questionnaire and the Epworth sleepiness scale.
A key advantage of the STOP-Bang questionnaire was the straightforward application and interpretation (Westlake & Polak, 2016). In an eight-month prospective study by Rebelo-Marques et al. (2017), patients with a suspicious sleep disorder were screened using the STOP-Bang questionnaire in a primary care clinic, and the results found a confirmed diagnosis of OSA in 82.6% of the patients in which 34.6% had moderate OSA and 36.8% had severe OSA. Moreover, scores greater than three showed a positive predictive value of 88.4% and sensitivity for OSA of 98.6% (Rebelo-Marques et al., 2017). These numbers also increased proportionately as the score rises, with a score of a six, there is a 98% probability of OSA, and with a score of an eight, the probability is 80% for severe OSA (Rebelo-Marques et al., 2017). In another prospective study by Fenton et al. (2015), the STOP-Bang questionnaire was completed by patients sent by their primary care providers at a regional sleep laboratory, results showed a score of two or greater had a sensitivity of 97.2%, and a score of a six or greater had a specificity of 95.9% for OSA. Fenton et al. (2015) concluded that a score of less than two can rule out significant OSA, while a score of six or greater can establish the diagnosis of OSA. 
In a retrospective chart review on patients older than 18 years, who took part in an unattended portable sleep monitoring study at a medical center where they took the STOP-Bang questionnaire before the study, Doshi et al. (2015) found the STOP-Bang questionnaire had a specificity of 95% and a positive predictive value score of 98.1% for a score of a seven, and a specificity of 98.3% and 98.5% for a score of an eight. Doshi et al. (2015) also concluded that there was very low sensitivity and the false-negative rate was comparable to in-lab studies at 80%. Chiu et al. (2016) conducted a diagnostic meta-analysis on screening tools for OSA and found that when it comes to feasibility, the STOP-Bang questionnaire included few questions (e.g., four self-administered questions and four items for demographic data and clinical characteristics collection) and required a short administration time (e.g., responses are rated as yes or no), which resulted in a high response rate of 91.2% to 91.5% among patients in numerous studies. Chiu et al. (2016) also found that concerning diagnostic accuracy, they observed the STOP-Bang questionnaires had excellent sensitivity for detecting OSA in different populations and a superior screening tool for early diagnosis and detecting of mild, moderate, and severe OSA in clinical settings. 
Summary of Literature Review
	OSA is a complex sleep disorder causing upper airway closures or partial collapse during sleep resulting in hypoxia, fragmented sleep, and reduced total sleep time. Based on these reviews of literature, evidence from studies have shown that OSA directly impairs carbohydrate metabolism and that active screening for OSA among patients with T2DM should be considered as well as PAP therapy may improve glycemic control along with benefits on insulin resistance. Primary care providers do not use standardized OSA screening tools, but depend largely on patients’ complaints of symptoms and the presence of OSA-associated symptoms as “triggers” for referrals. This leaves many patients underdiagnosed and untreated. Insufficient time and a lack of clear and standardized guidelines for the screening and diagnosis of OSA continue to be barriers for primary care providers. 
With diabetes estimated to affect millions of people around the world and becoming a major chronic disease with significant morbidity and mortality along with increased health care costs, it is crucial that diabetes risk factors, especially those that are modifiable ones such as OSA, are properly screened in an attempt to prevent and reduce the severity and complications of diabetes as well as OSA. Out of the numerous screening questionnaires available, the STOP-Bang questionnaire has the highest sensitivity for OSA screening and severity assessment as well as addressing the risk factors ad subjective clinical symptoms of OSA. Screening for OSA using the STOP-Bang questionnaire may be a potential important screening tool for early identification of OSA in patients with T2DM. 
Theoretical Framework
The purpose of the project to establish a sustainable change of screening for OSA among patients with T2DM. The theoretical framework used for the project was the Kurt Lewin’s Theory of Change. According to Lewin (1947), there are three stages for a successful change to occur and the three stages are unfreezing, moving, and freezing. These three stages provide instructions to guide the changing process. Major concepts in the theory are driving forces, restraining forces, and equilibrium (Shirley, 2013). Driving forces are those that push in a direction that causes change to occur, which causes a shift in the equilibrium towards the desired direction (Shirley, 2013). Forces that counter the driving forces are known as restraining forces, which hinder the change because it pushes it in the opposite direction causes a shift in the equilibrium that opposes change (Shirley, 2013). Equilibrium occurs when driving forces equal restraining forces, and no change occurs, which can be raised or lowered by changes that occur between the driving and restraining forces (Shirley, 2013). 
The unfreezing stage is the first stage, and it involves getting ready for the change, which requires the change agent to recognize a problem, identify the need for change, and mobilize others to see the need for the change (Shirley, 2013). The second stage is the moving stage, which involves looking at change as a process rather than an event (Shirley, 2013). It also involves transitioning and requires the inner movement that individuals make in reaction to the change leading to creating a detailed plan of action and engaging individuals to try out the proposed change (Shirley, 2013). Coaching to overcome fears and clear communication is important during this stage to avoid losing sight of the desired target. Lastly, the refreezing stage is the third stage and involves stabilizing the change so that it gets embedded into existing systems such as culture, policies, and practices (Shirley, 2013). Refreezing the new change creates a new equilibrium that is recognized as the new norm or high level of performance expectation, which is important to lock in the change and have it sustained over time. 
The three stages of Lewin’s Theory of Change were appropriate and essential in the development and implementation of the project. The unfreezing stage is initiated by discussing with providers and clinical staff about the lack of protocol for screening for OSA among patients with T2DM and how most of the screening for OSA was based solely on patients’ signs and symptoms related to OSA. The lack of protocol presented a problem as undiagnosed and untreated OSA has the potential to lead to adverse health outcomes for patients. During the moving stage, providers and clinical staff were educated about the STOP-Bang questionnaire and implementation of the screening protocol. This stage also consisted of identifying patients with T2DM and screening them using the STOP-Bang questionnaire. Once the screening protocol is implemented into the current practice, and this will represent the refreezing stage. A new equilibrium is represented by a new process for screening OSA among patients with T2DM, which will be embedded into the practice of the primary care clinic. 
Methods
Design
This quality improvement project utilized the STOP-Bang questionnaire from October 2021 to December 2021. An educational session was provided by a Nurse Practitioner (NP) student to educate the provider and licensed practical nurse (LPN) about the STOP-Bang questionnaire prior to implementation of the project. During the three-month period, the NP student was at the clinic two to three times per week, and the provider and LPN were given opportunities to ask questions or discuss any concerns related to the implementation of the project. Patients with T2DM who were aged 19-year-old and older, presented to the clinic for annual physicals, T2DM follow-ups or complaints of OSA-related symptoms were screened for OSA using the STOP-Bang questionnaire. 
Setting
	The project was implemented at a primary care clinic in Omaha, Nebraska. The primary care clinic was a full-service clinic with family medicine, women’s health, cardiology, rehabilitation care, and a pharmacy. The clinic opened Monday through Friday from 7 a.m. to 5 p.m. The family medicine team consisted of seven physicians and two advanced practice providers. Other clinical and administrative staff consists of registered nurses, licensed practical nurses, medical assistants, front desk receptionists, radiology technicians, clinic coordinator, and clinic manager. Only one advanced practice provider agreed to participate in the project.
Sample 
All patients aged 19-year-old and older, who were diagnosed with T2DM and presented to the clinic for annual physicals, T2DM follow-ups or complaints of OSA-related symptoms were included in the project. Those who are 18-year-old and younger, not diagnosed with T2DM, previously diagnosed with OSA, previously completed a polysomnography within the past year, or presented only for an acute care visit were excluded. The sample consisted of participants who fit the inclusion criteria, and who have agreed to participate and undergo screening with the STOP-Bang questionnaire. Implementation of the project was approved by CHI Health Nursing Research Council (see Appendix A) prior to implementation, thus all patients with T2DM that meets inclusion criteria were screened using the STOP-Bang questionnaire.
Measurement
The STOP-Bang questionnaire (see Appendix C) consisted of an 8-item questionnaire that assessed participants on snoring, tiredness, observation of apnea or chocking and/or gasping during sleep, high blood pressure, BMI > 35 kg/m2, age older than 50-year-old, neck circumference, and gender. Those answering “yes” to 0 to 2 questions are at low-risk for OSA and those answering “yes” to 3 to 4 questions are at intermediate-risk for OSA. Those who answering “yes” to 5 to 8 questions or answering “yes” to 2 or more of the 4 questions and are male gender or “yes” to 2 or more of the 4 questions with BMI>35 kg/m2, or “yes” to 2 or more of the 4 questions with a neck circumference of 16 inches, are at high-risk for OSA. 
Data Collection
Screening only took place when the NP student was at the clinic. The NP student identified patients who met the screening criteria prior to the start of clinic. Handouts of the STOP-Bang questionnaire along with paper measuring tapes, which was used to measure participants’ neck circumference, were used by the NP student to complete the screening process. The questionnaire was administered by the NP student to participants, who met the inclusion criteria and agreed to participate in the project, to be filled out during the rooming process prior to seeing the provider. The results from the questionnaire were recorded and provided to the provider. It was up to the provider’s clinical judgment to decide if further work-up or evaluation was needed for the participants. 
Handouts of the questionnaires with recorded results were collected by the NP student at the end of the clinic day, and results were entered into Excel and securely stored on a server that was password-protected for easy tracking and identification of patients that required intervention. All questionnaires were stored at the clinic. No identifiable patient information was included in the reporting of the data. Upon completion of the project all questionnaires were disposed of in a HIPPA-approved locked bin at the clinic. 
Data Analysis 
Based on the categories of low-risk, intermediate-risk, and high-risk for OSA, management and treatment of OSA was decided by the provider, which included no treatment, education, or referral. After the three-month implementation period, the results from the STOP-Bang questionnaire were reviewed to determine the number of participants in the low-risk, intermediate-risk, and high-risk categories. Participants who were recommended for polysomnography or home sleep apnea testing was also be tracked through electronic health record (EHR), known as Epic, on a password-protected server using their initials and MRNs from the questionnaires. This helped determined the number of participants with confirmed diagnosis of OSA based on the results from the polysomnography.
Ethical Considerations 
Ethical considerations for the project were pursued through submission of the project proposal to the Institutional Review Board (IRB) at Creighton University (see Appendix B) and the CHI Health Nursing Research Council (see Appendix A). Once approval was obtained, measures to ensure the privacy and confidentiality of the participants was utilized. All subject participation were strictly voluntary. Each participant received a brief description of the project prior to participation. Patient initials and date of encounter were recorded on each STOP-Bang questionnaire for future identification of patients’ testing and results. The questionnaire results were recorded and stored at the clinic with patients’ initials and/or identifiers, screening results, and a brief overview of the management plan, if there was one. No documents were removed from the clinic and were stored in accordance with institutional policies to maintain patients’ confidentiality. Results collected from the questionnaire with deidentified information were entered onto an Excel on a server that was password-protected. 
Results
	At the end of the three-month implementation period, a total of 18 patients were screened for OSA using the STOP-Bang questionnaire. Of the 18 patients, three presented to the clinic for annual physicals, while the rest of the patients presented to the clinic for T2DM follow-ups. Based on gender, 72% of the patients were females and 28% of the patients were males. Based on age, 28% were between the ages of 20s-30s, 50% were between the ages of 40s-50s, and 22% were between the ages of 60s-70s. Of those screened, 44% screened for low-risk for OSA, 44% screened for high-risk for OSA, and 12% screened for intermediate-risk for OSA. Based on the responses from the STOP-Bang questionnaire, 67% of patients answered they had been treated for high blood pressure, and 61% of patients had with BMI>35 kg/m2. Furthermore, 50% of the patients were aged 50 and older, and 50% of the patients had a neck circumference of 16 inches or larger in females and 17 inches or larger in males. All patients who screened for intermediate-risk and high-risk for OSA received education about OSA. Of the eight patients who screened high-risk for OSA, only one patient agreed to get a referral for a sleep study. Reasons for declining the referral includes lack of interest, lack of insurance coverage, life situations, and time availability. At the one-month post-implementation period, one patient completed the polysomnography, and result indicated that the patient was negative for OSA.
Discussion
The purpose and aims of the project were to identify patients with T2DM in a primary care setting and then implement the STOP-Bang questionnaire to screen for OSA since T2DM is a risk factor for OSA. Both purpose and aims were achieved as patients with T2DM were screened prior to the start of the clinic if they have met or have not met the inclusion criteria to implement the questionnaire. Those who screened intermediate-risk or high-risk for OSA were given education about OSA and lifestyle modifications (e.g., losing weight if overweight, regular exercise, smoking cessation, drinking alcohol in moderation). For those screened high-risk for OSA, patients were given the option of a referral for a polysomnography or home sleep apnea testing to confirm diagnosis of OSA. Findings indicated that the STOP-Bang questionnaire was feasible to implement as it was a straightforward questionnaire with few questions to ask and took a short amount of time to administrated (Chiu et al., 2016; Westlake & Polak, 2016). 
Many of the appointments are allocated 15 to 30 minutes timeslots, and the STOP-Bang questionnaire was utilized into the daily flow of patient care without any interruptions or delays in patient care. In addition, patients were able to give responses in a direct manner due to the open-ended questions being asked from the questionnaire. The responses were also easy to interpret to categorize the patients into low-risk, intermediate-risk, or high-risk for OSA. Literature found that 59% of patients who were high-risk for OSA were never asked about OSA or OSA was never discussed with them (Ioja et al., 2017). Upon screening patients, many patients’ understanding and knowledge of OSA was limited and lacking. Moreover, literature suggested that most primary care providers indicated the lack of time for screening due to more time needed to manage patients’ chronic conditions and acute complaints (Miller & Berger, 2015). Only one advanced practice provider agreed to participate in the project, but the provider did agree that patients are rarely screened for OSA unless symptoms arise that prompt the provider to screen these patients for OSA. 
According to the USPSTF there is not enough evidence to screen for OSA among asymptomatic adults in primary care, and screening is not recommended by major organizations. However, it is important to continue to build the evidence and gather data to support the implementation of screening for OSA as well as improve the screening process in primary care as undiagnosed OSA can have long-term impacts on patients’ quality of life. Based on the results obtained from the project, 55% of the patients received education about OSA, and this may not have happened if these patients were not screened for OSA, which indicated that more awareness should be given to increase OSA screenings in primary care setting. Although only eight patients screened high-risk for OSA and only one patient agreed to a referral that later indicated negative for OSA, the education provided to these patients can help them beneficial as they are more aware of OSA and its management. Findings from the project shown that the provider was prompted to intervene when patients scored high-risk for OSA using the STOP-Bang questionnaire, that the questionnaire can be useful in identifying those patients at risk from this population.
Limitations
Providers and clinical staff cannot access the STOP-Bang questionnaire in Epic, which is the default EHR used at the primary care clinic, so the NP student was unable to gather data to see if there was an increase in screening prior to and after the three-month implementation of the project. Due to the lack of retrospective data being available since the STOP-Bang questionnaire is not utilized in the primary care setting and only in the preoperative setting, results from the project could not be compared. Patients were also only screened when the NP student was in the clinic, which equate to a small sample size and missed opportunities to screen more patients during the three-month implementation of the project. Results from the project may not be applicable to the larger population due to the convenience sample size from a primary care clinic. 
In addition, the clinic was experiencing clinical staff shortages and limited availability of providers, so only one advanced practice provider agreed to the project. There may have been patients with T2DM on other providers’ schedules that could have met the inclusion criteria and be screened on days the NP student was in clinic. Of the 18 patients, seven patients screened high-risk for OSA, but declined a referral to confirm diagnosis of OSA. Reasons for declining included lack of interest, lack of insurance coverage, life situations, and time availability. This resulted in potential patients who could have OSA that needed treatment and management of their OSA. The approval of the project was also delayed due to technology issues resulting in the NP student not receiving feedbacks from the review committee in a timely manner. The short time frame limited adequate data collection as a longer time frame would have resulted in gathering more data and opportunity to utilize the STOP-Bang questionnaire. 
Future Implications
OSA will continue to be underdiagnosed until organizations such as the U.S. Preventive Services Task Force (USPSTF), American Academy of Family Physicians (AAFP), and American Academy of Sleep Medicine (AASM) address the benefits of screening for OSA in asymptomatic adults, and screening is recommended by these organizations. Currently there are limited studies done on screening for OSA in the primary care setting, and specifically among patients with T2DM. Most studies out there are focused on evaluating the different types of screening tools available and screening only in a preoperative setting rather than in a primary care setting. In the future, more research studies are needed to be done to provide evidence that screening for OSA is sufficient to assess the benefits of screening versus the harms of not screening. Providers in the primary care setting are failing to recognize OSA and more education is needed to detect patients at high-risk for OSA. 
Due to the small sample size and lack of referrals to confirm actual diagnosis of OSA, the results from the project may not validate the association between OSA and patients with T2DM. However, utilizing the STOP-Bang questionnaire should be considered as it is a useful screening tool to identify patients at risk. Literature has shown that the STOP-Bang questionnaire is a reliable and sensitive tool used to screen for low-risk, intermediate-risk, and high-risk for OSA.  In the primary care setting, its usage would facilitate early identification and treatment for a chronic condition that continues to be unidentified and underdiagnosed. To ensure patients are diagnosed in a timely manner, primary care clinics should consider utilizing the STOP-Bang questionnaire in all patients with T2DM during clinic visits. Sustainability of practice change in clinics must involve the willingness of clinical staff to complete the screening and providers’ misconceptions about the screening must also be addressed. Furthermore, EHRs may be used to alert clinical staff to patients who may need OSA screening as this would improve compliance in screening patients who are at risk for OSA. 
Conclusion
Based on the results from the project, 44% of patients who were screened using the STOP-Bang questionnaire was at high-risk for OSA. Although, many of the patients who screened high-risk for OSA declined referral to confirm their diagnosis of OSA, they were all given the education about OSA and what treatment are available to them if they do choose to get a referral for the polysomnography or home sleep apnea testing in the future. Moreover, this could lead to improvements in glycemic control and prevent cardiovascular complications among patients with T2DM. The screening process was also relatively easy to be administered and interpreted, which demonstrated that screening for OSA can be added into the workflow of a primary care clinic without compromising patients’ cares. More education and awareness should also be made to providers and clinical staff about the importance of OSA as it may help a promote a practice change within the clinic. Untreated OSA may lead to a reduction in quality of life and puts patients with T2DM at an increased risk for poor health outcomes and increased health care associated costs. Implementation of a screening tool could improve patient outcomes and reduce the health care burden of untreated OSA. With adequate screening and subsequent identification and treatment of patients with OSA, primary care providers can pave the way in reducing mortality and morbidity associated with OSA.
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Appendix C: STOP-Bang Questionnaire
Patient’s Initials:								Reason for Visit:	
Medical Record Number (MRN): 						Date:
STOP-Bang Questionnaire
	· Yes


	· No
	Snoring?
Do you snore loudly (loud enough to be heard through closed doors, or your bed partner elbows you for snoring at night)?


	· Yes
	· No
	Tired?
Do you often feel tired, fatigued, or sleepy during the daytime (such as falling asleep during driving or talking to someone)?

	· Yes
	· No
	Observed?
Has anyone observed you stop breathing or choking/gasping during your sleep?

	· Yes
	· No
	Pressure?
Do you have or are being treated for high blood pressure?

	· Yes
	· No
	Body mass index more than 35 kg/m2?

	· Yes
	· No
	Age older than 50 years old?

	· Yes
	· No
	Neck size larger? (measured around Adam's apple)
Is your shir collar 16 inches or larger?

	· Yes
	· No
	Gender = Male?



Scoring criteria:

Low risk of OSA: Yes to 0 to 2 questions

Intermediate risk of OSA: Yes to 3 to 4 questions 

High risk of OSA: Yes to 5 to 8 questions 
or Yes to 2 or more of 4 STOP questions + male gender 
or Yes to 2 or more of 4 STOP questions + BMI >35 kg/m2
or Yes to 2 or more of 4 STOP questions + neck circumference 17 inches/43 cm in male 
or 16 inches/41 cm in female
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