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CHAPTER ONE 

REVIEW OF THE LITERATURE 

Introduction 

Consistent quality sleep is critical for overall health, impacting our ability to function 

optimally. Sleep conditions put individuals at risk for multiple diseases and poor health outcomes 

(United States Preventive Services Task Force [USPSTF], 2022). Obstructive Sleep Apnea 

(OSA) is a common sleep disorder that increases health care costs and results in detrimental 

health consequences. OSA is a standalone risk factor for various cardiovascular, metabolic, and 

neurocognitive conditions that are of global concern, and is associated with all-cause mortality 

(Senaratna et al., 2017; Slowik et al., 2024; USPSTF, 2022). Moreover, it is a serious concern for 

public safety as it is associated with increased risk for motor vehicle accidents (MVA) and 

fatalities (Chen et al., 2021). Although the consequences of undetected OSA are extreme, it is 

widely underdiagnosed. Approximately 36 million people are affected, yet only 6 million people 

are diagnosed (Ling, 2024). Given the severe consequences of undiagnosed OSA, early detection 

of high-risk individuals is paramount. 

Obstructive Sleep Apnea 

OSA, defined as episodic partial (apnea) or complete (hypopnea) collapse of the airway 

during sleep, leads to deoxygenation and fragmented sleep (Slowik et al., 2024). OSA is caused 

by the narrowing and closure of the pharynx, resulting in snoring, apnea, and daytime drowsiness 

(Pivetta et al., 2021). Other symptoms include fatigue, nighttime arousal, headaches, and 

memory issues (Chen et al., 2021). Risk factors include age, race, sex, family history, 
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craniofacial anatomy, obesity, smoking, nasal congestion, and sedative and alcohol use 

(Mayoclinic, 2023; Rundo, 2019). Men have a 2-3 times greater risk of developing OSA than 

women; Black, Hispanic, or Chinese ethnicities are at moderate increased risk for developing 

OSA (Mayoclinic, 2023; Waseem et al., 2021). 

OSA complications OSA is associated with diabetes, heart disease, and cognitive 

dysfunction, all of which are generally managed by Primary Care Providers (PCPs) (Slowik et 

al., 2024). Complications of OSA range from decreased quality sleep and fatigue to chronic 

illnesses, including cardiovascular diseases: coronary artery disease (CAD), hypertension, and 

stroke; metabolic diseases: diabetes, metabolic syndrome, and obesity; respiratory diseases: 

asthma and chronic obstructive pulmonary disorder (COPD), and immune system disorders: 

infections and chronic inflammation (National Institute of Health [NIH], 2022). Furthermore, 

OSA is linked to neurocognitive disorders, including dementia, short-term memory loss, 

behavioral changes, and mental health disorders (American Academy of Neurology [AAN], 

2024; Spira et al., 2014). 

OSA Diagnosis To diagnose OSA, sleep studies are performed at home or at a clinic 

(Pivetta et al., 2021). Lab polysomnography (PSG) is the gold standard of diagnosis (Pivetta et 

al., 2021). Severity is determined by the amount of Apneic, hypopneic, or sleep arousal events 

per hour of sleep. These events are measured during a sleep study using the Apnea-Hypopnea 

Index (AHI) (Slowik et al., 2024). The AHI is used to define the severity of OSA. In general, 

mild OSA is defined as 5 to 15 events per hour, moderate OSA as 16 to 30 events per hour, and 

severe OSA as more than 30 events per hour (USPSTF, 2022). Without screening protocols in 
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place, the likelihood that all individuals at-risk of OSA will undergo diagnostic workup is 

extremely low (Miles et al., 2017; Shieu et al., 2022). 

 

Background and Significance 

In a large cohort study, moderate-to-severe forms of OSA were detected in 24% of 

women and 50% of men aged 40-85 years (Heinzer et al., 2015). Furthermore, severe OSA was 

independently linked to hypertension, diabetes, metabolic syndrome, and depression (Heinzer et 

al., 2015). While several risk factors are associated with the development of OSA, hypertension 

and obesity are comorbid (Heinzer et al., 2015; Mayoclinic, 2023; Shapira-Daniels et al., 2020). 

Obesity significantly elevates the risk of OSA, with a 10% weight gain correlating to a six-fold 

increase in risk and a 36% rise in AHI events (Rundo, 2019). Alternatively, a 10% weight 

reduction can decrease these events significantly, by about 26% (Rundo, 2019). Approximately 

50% of those with obesity or hypertension also have OSA (Patial et al., 2023; Rundo, 2019). 

More alarmingly, OSA has a threefold risk increase for the development of new onset 

hypertension (Ou et al., 2023). Persons between the ages of 30 and 70 appear to have particular 

risk of developing OSA (Kee et al., 2018; Mayoclinic, 2023). 

Current national guidelines support screening in certain high-risk populations including 

those with hypertension and obesity (Kapur et al., 2017; USPSTF, 2022). Validated screening 

tools are underutilized in primary care due to a lack of knowledge about tool administration and 

screening protocols (Amra et al., 2018; Miles et al., 2017). In Montana, over 30% of adults are 

obese with a Body Mass Index (BMI) greater than 30. Notably, people between the ages of 35 

and 64 have considerably higher rates of obesity than the total population (Montana Department 

of Health and Human Services [DPHHS], 2024). Moreover, approximately 30% of Montana 
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adults have high blood pressure, with percentages rising with age (Montana DPHHS, 2021). 

Unfortunately, no data exists for OSA diagnosis in Montana. Since obesity and hypertension are 

comorbid with OSA, the prevalence of both indicates that rates of OSA are likely higher than are 

currently being diagnosed, highlighting the need for screening protocols (Montana DPHHS, 

2024). 

Significance of the Problem 

OSA prevalence ranges from 6% to 50% in the United States of America (USA) 

(Senaratna et al., 2017). Prevalence has skyrocketed over the last two decades, due in large part 

to rising obesity rates (American Academy of Sleep Medicine [AASM], 2014). Within the USA, 

approximately 82% of men and 93% of women with OSA are undiagnosed, prompting the 

Centers for Disease Control (CDC) to partner with national sleep organizations, including the 

AASM, to create the National Healthy Sleep Awareness Project [NHSAP], whose aim is to 

educate healthcare professionals and the public about risk factors and symptoms of OSA with the 

hopes of increasing detection (Morgenthaler et al., 2015; Rundo, 2019). Lack of screening 

protocols within primary care settings contributes to underdiagnosis (Ononye et al., 2019). 

Without protocols, screening is at the provider’s discretion, however, less than 50% of providers 

question their patients about sleep (Grandner & Malhotra, 2015; USPSTF, 2022). Additionally, 

most symptoms of OSA are not well recognized by patients, making them less likely to initiate 

conversation about sleep-disordered breathing; only 20% of patients express concerns about their 

sleep (Chen et al., 2021; Miller & Berger, 2016). Furthermore, the severity of OSA does not 

always correlate with symptoms. Patients can be asymptomatic, even at moderate-to-severe 

levels of OSA, decreasing the likelihood that providers will refer patients without a screening 
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protocol (Chen et al., 2021; Miles et al., 2017). Although hypertension and obesity are known 

risk factors for OSA, providers rarely screen or refer patients with these conditions for further 

evaluation (Kee et al., 2018; Miller & Berger, 2016).  

Validated Screening Questionnaires Without screening protocols, less than 3% of high-

risk patients are routinely screened in primary care clinics (Ononye et al., 2019; Miles et al., 

2017). Several screening tools exist to increase detection of OSA including the Epworth 

Sleepiness Scale (ESS), the Berlin Questionnaire (BQ), the STOP Questionnaire (SQ), and the 

STOP-bang Questionnaire (SBQ) (Chiu et al., 2017; Silva et al., 2011; USPSTF, 2022). The 

positive predictive value (PPV) of each of these tools is fairly high, but the negative predictive 

value (NPV) remains variable (Kapur et al., 2017). Therefore, these tools should be utilized to 

detect OSA risk but should not replace PSG for the diagnosis of OSA (Kapur et al., 2017). The 

SBQ consistently demonstrates superiority in detection of OSA risk over other tools (Kapur et 

al., 2017). This 8-question survey is validated for use in general adult populations (Edinger et al., 

2012). Subjective and objective measures offer tangible and measurable data that correlate with 

risk factors and specific symptoms of OSA (Edinger et al., 2012). An SBQ is considered positive 

if three or more items are scored (Pivetta et al., 2021). The entire questionnaire takes 

approximately 1-2 minutes to complete. Within general populations, the sensitivity is greater 

than 90% (Kapur et al., 2017). 

OSA Treatment The most common form of treatment for OSA is positive pressure airway 

(PAP), as it is the most successful for eliminating apnea and hypopnea events overnight 

(MayoClinic, 2023). PAP is delivered via a facial mask during sleep and is continuous (CPAP) 

or auto-titrating, (APAP) in which the machine changes pressures based on airway resistance 
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(MayoClinic, 2023). Although other forms of PAP exist, CPAP is the most widely researched 

and most effective form of OSA treatment (MayoClinic, 2023). 

Methods 

Overview of Studies 

         A scoping review of current evidence was performed on primary-sourced articles from 

databases accessed through the Montana State University library. Evidence-based articles and 

literature that targeted methods of improving OSA screening in primary care settings were 

identified and reviewed. The research focused on screening strategies, specifically, their 

sensitivity and specificity, in primary care settings utilizing USA data. 

Search Strategies The evidence was reviewed and synthesized according to the Preferred 

Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines (Appendix A) 

(Prisma, 2024). Data-based searches included: CINAHL; Web of Science; Pubmed; and Google 

Scholar. Study considerations included years published between January 2014 and August 2024. 

Articles excluded were those that did not include USA data, were not in English, and were not 

between the ages of 30 and 70 years. Search terms included: “Obstructive sleep apnea” OR 

“OSA” AND “screening” OR “questionnaire” AND “STOP-Bang” OR “SBQ” AND “Primary 

care.” The United States Preventive Services Task Force (USPSTF) and the American 

Association of Sleep Medicine [AASM] were also utilized in the literature research as these 

organizations provide recommendations regarding guidelines specific to the subject matter.   

Study Selection The initial search yielded 924 articles, with a total of 826 remaining after 

duplicates were removed. Screening of abstracts further deducted articles based on the 
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aforementioned exclusion criteria. A total of 40 full articles were further screened with 12 

articles considered as eligible after all others were excluded due to inability to obtain full articles 

or previously mentioned criteria. Utilizing the Polit and Beck Evidence Hierarchy scale, the 

highest levels of available evidence within the specific demographics were included in this 

literature review and synthesis (Polit & Beck, 2019). 

Eligibility Preference was given to previously trialed interventions utilizing the SBQ for 

screening of OSA in primary care settings, specifically including patients with obesity or 

hypertension, although studies assessing other health conditions within the age range at any 

medical center within the USA were deemed eligible for inclusion of article selection. Articles 

comparing alternative screening methods to the SBQ within these populations were also eligible. 

Research assessing the relationship between screening protocols, adherence to screening, 

referrals, and follow-up were included. Articles assessing the quality of other questionnaires 

alone, like the STOP, ESS, or Berlin, were excluded. 

Results 

Characteristics of the Literature  

The included articles (n=12) were published between 2014 and 2024 (Table 1.1). Of the 

twelve articles, one was a subset of a randomized controlled trial (Lyons, et al., 2022). Two 

articles were clinical guidelines (Kapur et al., 2017; USPSTF, 2022). Three articles were 

prospective cohort studies (Donovan et al., 2017; Shapira-Daniel et al., 2020; Shieu et al., 2022), 

of which, one included an intervention component (Donovan et al., 2017) and one was a 

multicenter cohort study (Shieu et al., 2022). One article was a retrospective cohort study 
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(Kreitinger et al., 2020). One article was a quality measure (Aurora & Quan, 2016). Three 

articles were quality improvement projects (QIP) (Miles et al., 2017; Ononye et al., 2019; 

Tokarczyk, 2019) and one was a cross-sectional study (Braley et al., 2018). These twelve articles 

reviewed provided evidence of outcomes relevant to this review of the literature: four  

demonstrated the sensitivity, specificity, and predictive values of OSA screening with STOP-

Bang on OSA diagnosis using either HSAT or PSG (Kapur et al., 2017; Kreitinger et al., 2020; 

Lyons et al., 2022; Shapira-Daniels et al., 2020), of which, one assessed symptomatic atrial 

fibrillation patients undergoing ablation (Shapira-Daniels et al., 2020); one assessed young 

veterans with PTSD and insomnia (Lyons et al., 2022); and one assessed bariatric surgical 

patients (Kreitinger et al., 2020). Only one article compared different validated screening tools 

(Kreitinger et al., 2020). All three QIPs focused on screening protocols and their influence on 

screening rates (Miles et al., 2017; Ononye et al., 2019; Tokarczyk, 2019), of which, one article 

utilized the ESS (Miles et al., 2017), while two articles utilized the SBQ (Ononye et al., 2019; 

Tokarczyk, 2019). All twelve articles reported on associated comorbidities and risk factors for 

OSA; eight assessed and reported on primary care provider assessment, screening, referral, and 

follow-up care (Aurora & Quan, 2016; Braley et al., 2018; Donovan et al., 2017; Kapur et al., 

2017; Miles et al., 2017; Ononye et al., 2019; Tokarczyk, 2019; USPSTF, 2022). All twelve 

articles assessed USA demographics. Four took place at a family practice clinic (Kapur et al., 

2017; Miles et al., 2017; Ononye et al., 2019; Tokarczyk, 2019), while three took place at 

hospitals (Kreitinger et al., 2020; Lyons et al., 2022; Shapira-Daniels et al., 2020). 

In terms of interventions, nine out of twelve articles focused on some sort of intervention, 

of which, five of those articles represent interventions provided by primary care providers 



9 

 

(Donovan et al., 2017; Miles et al., 2017; Ononye et al., 2019; Shieu et al., 2022; USPSTF, 

2022); six focused on in-person interventions (Kreitinger et al., 2020; Lyons et al., 2022; Miles 

et al., 2017; Ononye et al., 2019; Shapira-Daniels et al., 2020; Shieu et al., 2022; Tokarczyk, 

2019), while one used phone calls for screening (Donovan et al., 2017). One article did not 

specify (Braley et al., 2018). Four focused on screening interventions and their effect on referral 

to sleep studies (Donovan et al., 2017; Miles et al., 2017; Ononye et al., 2019; Tokarczyk, 2019). 

In terms of follow-up, three articles assessed PAP treatment after diagnosis (Donovan et al., 

2017; Miles et al., 2017; Shapira-Daniels et al., 2020), while only 1 assessed provider follow-up 

post-diagnosis (Miles et al., 2017). 

Synthesis of Literature 

Risk Factors and Comorbidities Several risks and comorbidities related to OSA are 

demonstrated throughout the literature. Age, BMI, neck circumference, and observed apnea are 

significant independent predictors for moderate to severe OSA (Kreitinger et al., 2020; Shapira-

Daniels et al., 2020). Consistently, the majority of patients confirmed to have moderate-to-severe 

OSA are obese, have higher rates of hypertension, or history of stroke or atrial fibrillation, 

highlighting these as predictive risk factors for OSA. In all of these conditions, OSA is grossly 

underdiagnosed (Aurora & Quan, 2016; Kapur et al., 2017; Kreitinger et al., 2020; Miles et al., 

2017; Shapira-Daniels et al., 2020; Shieu et al., 2022; USPSTF, 2022). Evidence is less clear on 

OSA prevalence in other conditions, such as Diabetes Mellitus Type 2 (DM2), coronary artery 

disease (CAD), and heart failure, with most studies confirming these as risk factors, while one 

found the frequency to be equal with or without OSA (Aurora & Quan, 2016; Braley et al., 2018; 

Miles et al., 2017; Shapira-Daniels et al., 2020; Shieu et al., 2022;). In the majority of studies, 



10 

 

most people found to be at risk for OSA have several of the aforementioned comorbidities 

(Braley et al., 2018; Miles et al., 2017; Shapira-Daniels et al., 2020; Shieu et al., 2022). The 

literature shows that middle to older age patients have increased OSA prevalence, however, 

evidence is variable regarding sex differences. Some suggest that post-menopausal women may 

be evening out the scores (Braley et al., 2018; Shapira-Daniels et al., 2020; Shieu et al., 2022). 

Comparison of Validated Screening Tools Consistently, the SBQ demonstrates 

superiority over other screening tools for detection of patients at-risk for OSA and is essential to 

identification of those at-risk of developing OSA in a variety of settings (Kreitinger et al., 2020; 

Ononye et al., 2019; USPSTF, 2022). Moreover, the SBQ demonstrates high levels of sensitivity 

in multiple clinical settings and ethnic groups (Braley et al., 2018; Donovan et al., 2017; Lyons 

et al., 2022; Shapira-Daniels et al., 2020). Research consistently demonstrates that higher STOP-

Bang scores significantly increased the likelihood of detecting OSA, with sensitivity rates 

ranging from 81% to 100% (Braley et al., 2018; Kreitinger et al., 2020; Shapira-Daniels et al., 

2020). Additionally, studies demonstrate similar sensitivity rates regardless of sex, ethnicity, 

population, or diagnostic setting (Braley et al., 2018; Kreitinger et al., 2020; Shapira-Daniels et 

al., 2020). The PPV of the SBQ to consistently predict OSA is statistically significant, especially 

in moderate to severe cases (Kreitinger et al., 2020; Ononye et al., 2019; Shapira-Daniels et al., 

2020). 

Though the SBQ is excellent at detecting those at-risk for moderate to severe OSA, 

variability exists regarding its sensitivity in mild cases (Donovan et al., 2017; Lyons et al., 2022). 

Moreover, there are inconsistencies in the literature regarding the thresholds for detection of at-

risk patients. One study suggests that a cutoff point of 3 indicates excellent detection, while 
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others indicate that a cutoff point of 4 is better at detecting OSA (Braley et al., 2018; Kreitinger 

et al., 2020; Lyons et al., 2022; Shapira-Daniels et al., 2020; Shieu et al., 2022). Overall, there is 

consensus that a cutoff point of 3 is sufficient in detection of OSA risk (Kreitinger et al., 2020; 

Shapira-Daniels et al., 2020; Shieu et al., 2022). Data is limited in determining SBQ sensitivity 

in specific subgroups, including atrial fibrillation patients and young Army veterans. The results 

suggest that the SBQ may not be suitable for these populations, particularly young Army 

veterans (Lyons et al., 2022; Shapira-Daniels et al., 2020). The SBQ is a promising solution to 

help detect OSA early. This tool allows healthcare professionals to quickly (in under two 

minutes) and easily identify patients at-risk for OSA without disrupting workflow, leading to 

earlier intervention and improved outcomes (Ononye et al., 2019; Tokarczyk, 2019). Multiple 

studies demonstrate that using the SBQ benefits diverse patient populations, increasing the 

likelihood of detection and diagnosis of OSA (Ononye et al., 2019; Shapira-Daniels et al., 2020; 

Shieu et al., 2022). 

Discussions and Conclusions 

Summary 

Untreated OSA causes severe personal, financial, and public consequences. Evidence 

demonstrates that obesity and hypertension have a bidirectional relationship with OSA: OSA 

worsens them, and they, in turn, increase the risk of OSA (Aurora & Quan, 2016; Heinzer et al., 

2015). Validated screening tools exist to assist providers in categorizing patients at-risk for OSA 

for referral. Of these, the SBQ consistently demonstrates superiority in detecting those at-risk for 

OSA (Kapur et al., 2017; Tokarczyk, 2019). PCPs are ideal candidates for OSA screening as 

they are the initial point of contact for patients and have a unique, trusting relationship with 
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patients. When screening protocols are implemented in primary care, compliance with screening, 

referral, and treatment adherence significantly increases (Miles et al., 2017; Shapira-Daniels et 

al., 2020). 

Implications for Practice 

Practice recommendations exist to help guide providers on screening for OSA in primary 

care (Aurora & Quan, 2016; Kapur et al., 2017; USPSTF, 2022). The AASM recommends use of 

validated screening tools in high-risk populations, including patients with obesity (BMI 

≥30kg/m2), resistant hypertension (blood pressure outside of goal range regardless of medication 

adherence to three medications, or hypertension requiring four medications to control), among 

others (Aurora & Quan, 2016; Kapur et al., 2017). This guideline endorses the use of the SBQ 

(Kapur et al., 2017). Currently, the USPSTF (2022) has a grade I, stating inconclusive evidence 

to support routine screening in asymptomatic patients. This does not include high-risk patients or 

those who present with symptoms; however, the literature is clear that patients do not openly 

discuss their symptoms with providers and without protocols, providers are unaware of how to 

effectively screen high-risk patients for OSA (Donovan et al, 2017; Lyons et al., 2022; Ononye 

et al., 2019; Miles et al., 2017; Shieu et al., 2022). The USPSTF (2022) recognizes the health 

risks of OSA, such as HTN, DM2, CAD, and stroke. However, its recommendation only 

specifies stroke as an exclusion criterion, leaving the rest as inclusive. This lack of clarity of 

high-risk conditions may increase neglect and underdiagnosis of high-risk populations. With 

OSA screening protocols in place, screening rates and referrals increase by 30% to 100% in 

some primary care clinics (Miles et al., 2017; Ononye et al., 2019; Tokarczyk, 2019).  
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Barriers to referral and treatment adherence include time, distance, cost, and PAP side-

effects (Braley et al., 2018; Donovan et al., 2017; Ononye et al., 2019). When patients are 

managed by their PCPs, adherence to diagnosis and treatment significantly improves, with 

compliance rates as high as 93-100% nearly two years after treatment initiation (Miles et al., 

2017; Shapira-Daniels et al., 2020). Furthermore, referral to sleep clinics for diagnosis and 

treatment is covered by most insurance companies, decreasing out-of-pocket cost to patients 

(BCBSM, 2019; CMS, n.d.; Montana DPHHS, 2017). Financial benefits for providers exist, with 

reimbursement of initial screening, diagnosis, education, and follow-up visits, financial benefits 

for providers exist (BCBSM, 2019; CMS, 2024; Miles et al., 2017; Montana DPHHS, 2017). 

With implementation of the SBQ into practice, providers can easily detect OSA risk, leading to 

early intervention. Timely diagnosis and treatment are essential in prevention of deadly 

complications, hospitalizations and associated healthcare costs (Aurora & Quan, 2016; Kapur et 

al., 2017). These preventive measures may also reduce unnecessary workplace and traffic 

accidents. Given the compelling evidence, integration of the SBQ should be part of routine 

assessment for high-risk patients. 
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CHAPTER TWO 

QUALITY IMPROVEMENT PROPOSAL 

Introduction 

Worldwide, obstructive sleep apnea (OSA) impacts nearly 1 billion people, with 

moderate to severe cases accounting for close to half of the total amount (Benjafield et al., 2020). 

The global societal, financial, and health impact of OSA is unknown, as no study exists assessing 

these outcomes. Recent data suggest that the United States of America (USA) has the second 

highest rates of OSA, falling behind only China (Benjafield et al., 2020). The National Council 

on Aging [NCOA, 2024] estimates that 39 million USA adults have OSA, yet approximately 

only 6 million are diagnosed. Left untreated, OSA leads to a myriad of adverse health effects 

including cardiovascular, metabolic, endocrine, respiratory, and neurocognitive disorders 

(Pivetta et al., 2021). Economically, untreated OSA contributes to soaring healthcare costs, with 

an estimated $150 billion annually in the USA alone (American Academy of Sleep Medicine 

[AASM], 2016). Furthermore, it is a major contributor to lost productivity, motor vehicle and 

workplace accidents (AASM, 2016). OSA is linked to 36% of driving accidents, with truck 

drivers having a 5-fold increased risk for near-misses, and 45% of pilots reporting falling asleep 

while controlling an aircraft (Chung, 2021). USA data suggest that 9-38% of the population has 

OSA (Boers et al., 2024). Currently, no state data exist for OSA, highlighting the challenges in 

identifying high-risk populations, the underestimation of prevalence, and the lack of awareness 

for providers and patients. Utilizing National data trends, approximately 99,000-418,000 

Montanans have OSA (United States Census Bureau, n.d.). The American Academy of Sleep 



15 

 

Medicine (AASM) guideline recommends validated screening tools be utilized to screen high-

risk individuals (Kapur et al., 2017). Previous Quality Improvement (QI) projects support this 

recommendation, demonstrating significant increases in patient screening and referral rates with 

implementation of a validated tool compared to provider judgement alone (Miles et al., 2017; 

Ononye et al., 2019; Tokarczyk, 2019). These results emphasize the effectiveness of screening 

protocols and align with the sleep health objectives of Healthy People 2030, which include the 

goal to "increase the proportion of adults with sleep apnea symptoms who get evaluated by a 

healthcare provider" (Office of Disease Prevention and Health Promotion [OASH, n.d., para. 1). 

As the first point of contact for most patients, especially in rural regions, Primary Care Providers 

(PCPs) can expand access for early detection by seamlessly integrating OSA screening in annual 

preventive exams (Shapira-Daniels et al., 2020). 

Problem and Aim Statement 

Despite evidence supporting OSA screening for high-risk populations in primary care, the 

vast majority are not screened (Aurora & Quan, 2016; Braley et al., 2018). In one small primary 

care clinic, rates of obesity and hypertension, two comorbid conditions with OSA, are high, yet 

OSA screening and diagnosis rates are low. When patients are screened for OSA, use of a 

validated screening tool is not standardized. As a result, patients can slip through the cracks, with 

missed opportunities to detect OSA.                                                                                

The aim of this quality improvement project is two-fold. First, to implement a practice 

change of annual OSA screening in patients with hypertension and/or obesity, specifically 

between the ages of 30-70 years, with the use of the STOP-Bang Questionnaire (SBQ) in a 
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primary care setting. Second, the project aims to increase the proportion of screening and referral 

rates for individuals who screen positive on the SBQ. The project proposal intends to create an 

algorithm, based on AASM 2016 guidelines, for staff to refer to when deciding who to screen, 

how to screen, and when to refer for sleep studies (Kapur et al., 2017). The overall purpose of the 

project intends to increase early detection of OSA which is a crucial step in preventing disease 

burden and aids the process of expedited treatment. This aligns with previous QI project aims 

focusing on enhancing OSA screening in primary care (Miles et al., 2017; Ononye et al., 2019). 

As outlined in the SMARTIE goals, these are measured by comparing pre-and-post intervention 

screening rates, with secondary goals of enhancing referral rates to sleep centers to confirm 

diagnosis. Ultimately, long-term goals include early detection and expedited treatment of OSA, 

via CPAP, thereby reducing and preventing serious health and financial complications of OSA.  

Table 1: SMARTIE Goals
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Table 1 Continued
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Table 1 Continued 

 
 

 

Organizational Microsystem Assessment 

 The practice area targeted for this QI project is a small, privately owned primary family 

practice clinic located in a micropolitan urban area in the south-western part of Montana. Billing 

providers include one medical doctor and three nurse practitioners (NP), all of whom practice on 

a full-time basis. Support staff include one registered nurse (RN), who works directly with the 

medical director, and two certified medical assistants (CMA), who are shared among the NP 

staff. Additionally, one clinic manager oversees two administrative assistants, performs human 

resource (HR) duties, and manages workflow operations. The clinic serves 2827 patients of all 

ages, with a focus on prevention and treatment of acute and chronic conditions. The majority of 

patients are between midlife and geriatric ages, insured, and are Caucasian. Sixty two percent of 

patients are female, and over 38% have a diagnosis of hypertension, a BMI equal to, or greater 

than, 35, or both.  

Clinic Demographics  

The need for this project at this specific site came as a direct recommendation from a 

provider who began to notice a practice gap between the number of patients at risk for OSA 



19 

 

versus those who were screened, particularly concerned about the increasing number of patients 

who presented with resistant hypertension, including hypertensive crisis. Stakeholder 

participation includes the office manager and assistants who will coordinate and initiate the 

screening process, ensuring all eligible patient charts receive appropriate documentation. 

Additionally, the nursing staff will screen and facilitate care of all eligible patients. Finally, all 

providers will provide further assessment, referral, education, and follow-up care for OSA 

patients. In terms of the demographics specifically related to OSA at the QI project site, there 

were more females than males in all groups. Out of the total population, 1874 (66.3%) are 

between the ages of 30-70 years. The majority of this subpopulation are female (58.5%). Of this 

age group, 24% have a diagnosis of hypertension (blood pressure ≥130/80), and 25% have a 

diagnosis of obesity (BMI ≥35). This is congruent with current state data which states that nearly 

1 in 3 Montana adults have a BMI greater than 30 (Montana DPHHS, 2024). Similarly, nearly 1 

in 3 Montana adults have hypertension (Montana DPHHS, 2024). Of the patients with 

hypertension, 25% of them have a diagnosis of OSA. Similarly, 21% of patients with obesity 

have OSA. At the clinic, over 20% of patients in this age group have both hypertension and 

obesity. Moreover, 84% of obese patients also have hypertension. This aligns with National data 

suggesting a causal relationship between obesity and hypertension, with obesity attributing to 65-

78% of primary hypertension (Shariq & McKenzie, 2020). Of this group, only 14% have a 

diagnosis of OSA. This aligns with Worldwide and National data, both of which suggest that 

OSA is under-recognized in 80-90% of cases (Santilli et al., 2021). The literature is clear that 

obesity is comorbid with OSA (40-90% of those diagnosed with obesity have OSA), and that 

both have a causal relationship with hypertension: 83% of those with hypertension have mild 



20 

 

OSA and 30% have moderate to severe OSA (Rundo, 2019). Furthermore, worsening OSA leads 

to worsening hypertension (Xia et al., 2023). Review of current evidence reveals that OSA is 

extremely common, especially in high-risk populations, including those with hypertension and 

obesity (Santilli et al., 2020). Additionally, OSA is an independent risk factor for secondary 

hypertension, demonstrating the comorbid relationship of these two illnesses (Santilli et al., 

2020). This highlights that the majority of these populations at the clinic remain undiagnosed but 

at high-risk for OSA. Furthermore, annual screening rates of OSA in high-risk populations is 

effectively 0% at the clinic. When guidelines for standardized screening with the use of validated 

tools are implemented into primary care, screening rates, referral rates, and ultimately, timely 

detection and treatment of OSA substantially increase (Donovan et al., 2019; Kapur et al., 2017; 

Miles et al., 2017; Ononye et al., 2019; Soni, 2021). Therefore, current evidence supports the 

implementation of a screening protocol for patients at high-risk for OSA in primary care practice 

settings.  

Quality Improvement Model 

 The Johns Hopkins Evidence-Based Practice (JHEBP) model (Appendix B) was utilized 

as a guide for practice change development, implementation, and evaluation. This specific model 

was chosen because of its structure, which focuses on improving patient care through 

incorporation of best practices based on research in daily workflow (Johns Hopkins Medicine, 

n.d.). Moreover, at each step of the process, appendices help guide the process to ensure quality 

measures and outcomes are met and that no steps are missed (Johns Hopkins Medicine, n.d.). 

Johns Hopkins Evidence-Based Practice Process 
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The three-step process includes the practice question, evidence, and translation (PET). 

The process is an integrative, continuous process that starts with an inquiry which then guides 

the user to determine a practice question, based on the Population, Intervention, Comparison, 

Outcome (PICO) framework. From there, evidence is reviewed to refine the practice question, 

ensuring its relevance, and assessing whether the evidence provides solutions. The translation 

phase utilizes best-evidence to influence practice change, with desired results being practice 

improvement and better patient outcomes (Johns Hopkins Medicine, n.d.). In each of these 

phases, the users reflect on the process to determine challenges, feasibility, and accessibility of 

the practice change for both stakeholders and patients, with changes made to the process based 

on these data. When applying the JHEBP model to this QI project, the initial query came from a 

provider at the clinic, who noticed increasing rates of resistant hypertension, with no identifiable 

underlying cause, in patients without a screening or diagnosis of OSA. Based on this inquiry, the 

team determined the Population, Intervention, Comparison, Outcome (PICO) question to be: in a 

primary care setting, does the implementation of a screening protocol affect OSA screening and 

referral rates for high-risk populations when compared to no standardized screening protocol? 

Review of current evidence on the topic reveals that OSA is extremely common, especially in 

high-risk populations, including those with hypertension (Santilli et al., 2020). 

Current Workflow 

Current workflow of annual visits is as follows: when a patient arrives, the clinic 

manager or office assistant checks the patient in, providing consent and screening forms to be 

filled out in the waiting room. The office manager then puts together a folder which includes an 

intake form, with current vital signs, completed consent and screening tools, and a current 
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medication list. This folder is then placed outside the assessment room in a wall holder. The 

patient is taken back with the CMA or RN for vital sign measurements and completion of annual 

intake forms. The patient then waits for the provider in the assessment room. The RN/CMA flags 

any pertinent information on the intake forms for the provider to address with the patient. The 

provider then takes the folder and enters the assessment room for the annual visit. Documents in 

the folder are reviewed with the patient and a plan of care is created. Once the visit is complete, 

the provider writes down any lab work or referrals needed for the RN/CMA to complete. The 

RN/CMA then puts the folder in the office manager’s wall holder, with all completed documents 

scanned and uploaded into the EHR by the office assistant/manager.  

Methods 

Intervention and Implementation Summary 

The proposed practice change will take place at a privately-owned family practice clinic 

in the Southwestern part of Montana, whose population majority consists of midlife to geriatric 

clientele. The clinic’s staff include one Medical Doctor (MD), three NPs, one RN, 2 CMAs, one 

clinic manager, and two clinic assistants. The focused patient population includes all patients 

aged 30-70 years with a diagnosis of hypertension or obesity. Nursing staff will initiate OSA 

screening with the validated SBQ at annual visits for this population. The implementation 

process will occur over a six-week period starting in early-to-mid January, 2025 and ending mid-

to-late February, 2025. Throughout the implementation phase, data will be collected from 

stakeholders to assess for challenges, accessibility, and feasibility of the proposed practice 



23 

 

change. Based on these data, changes to the implementation process will be made. Data 

collection will occur every week with a pre-and-post implementation comparison of data.   

Intervention and Implementation 

The three-step process of the JHEBP model includes the practice question, evidence, and 

translation (PET). Identification of a problem is the beginning of the process. After identification 

of the practice problem as previously addressed above, step one calls for team formation to 

provide insight and expertise related to the problem. It was determined that each member of the 

clinic would play an important role in the practice change process from beginning to end, making 

all members stakeholders.  

Pre-implementation Strategies QI protocol pre-implementation steps included one-to-one 

discussions with stakeholders, to review the current screening process and to better understand 

current workflow, including each member’s role in the process. Discussions centered around 

shared-decision making regarding best approaches for practice change implementation to ensure 

its greatest success and stakeholder buy-in. Next, clarification of the practice question was 

finalized. Based on the aforementioned PICO model, the question to be answered is: in primary 

care settings, does the implementation of a screening protocol impact OSA screening and referral 

rates when compared to no standardized screening protocol? Stakeholder educational sessions 

regarding risks of undiagnosed OSA, benefits of screening and referral to sleep studies, including 

early treatment interventions and decreased disease burden and sequelae, will take place with all 

stakeholders. Educational handouts will be provided during this session.  

Based on the Johns Hopkins Evidence-Based Practice (JHEBP) model, the objectives of 

this project include boosting screening and referral rates in order to enhance early detection rates 
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of OSA in high-risk patients. Step two of the JHEBP model focuses on evidence review, with an 

outline for how to search for, appraise, and summarize, the current literature on the topic. The 

evidence reviewed supports the use of a standardized screening process for OSA in high-risk 

patients in primary care. The use of validated screening tools, such as the SBQ, and education 

materials for providers, such as screening algorithms, drastically improves screening and referral 

rates (Miles et al., 2017; Ononye et al., 2019; Soni et al., 2019). Utilizing step two of the JHEBP, 

the project aims to implement the SBQ with screening and referral algorithms and education 

sessions with stakeholders to achieve this practice change. The final step emphasizes the 

development of a detailed action plan to implement the change into practice. This includes 

adaptation of the change into the specific clinical setting and identification of required resources 

for change implementation. Involving key stakeholders early in this process is critical for success 

and on-going conversations with staff to ensure seamless implementation will be performed via 

phone call, email, and in-person meetings. Utilizing the JHEBP model appendix, titled, 

“Stakeholder Analysis,” (Appendix C), key stakeholder roles were addressed. Continued use of 

this tool throughout the practice change initiative promotes communication between 

stakeholders. Throughout implementation, a key step in the final phase is to assess fit, feasibility, 

and accessibility of the new process. Utilizing a communication questionnaire (CQ) as part of the 

screening package allows for continuous assessment of the process form to detect any potential 

barriers and evaluate feasibility and accessibility of the process change in workflow. 

Communication with staff will be conducted on a weekly basis, either in person or by email, to 

address any concerns with fit, feasibility, or accessibility of the screening protocol for any 
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stakeholders. Based on the CQ results, changes to the implementation process will be made 

accordingly to achieve best possible outcomes. 

QI Implementation QI project implementation tools include a paper version of a 

screening/referral process algorithm adapted from the AASM (2023) guidelines (Appendix D), a 

validated OSA screening tool, the SBQ, (Appendix E), and a CQ (Appendix F). Together, these 

will be referred to as the screening package. Furthermore, an education handout from the 

American Thoracic Society (n.d.) (Appendix G) will be made available for all eligible patients to 

enhance health literacy and follow-up adherence. In discussion with stakeholders, it was 

determined that the most seamless method of process implementation would be to add the 

screening package to all annual visit folders. Unfortunately, there is no easy method of inserting 

an EHR alert into current workflow for staff to be made aware of which patients are required to 

have OSA screening at their annual visits, thereby removing the option of the patient filling the 

screening tool out ahead of time in the waiting room. Adding the screening algorithm to the 

screening package aims to address this barrier. The algorithm will alert nursing staff to 

determine, based on diagnoses and current BMI, whether the patient requires OSA screening. 

The RN/CMA will then fill out the SBQ during patient check-in. Based on the results, providers 

will determine whether referral for a sleep study is warranted. Providers will hand out education 

flyers to each positive-screened patient prior to the end of their visit. The SBQ will then be 

scanned and uploaded into the patient’s EHR by the office manager or office assistant. Appendix 

H specifies the step-by-step process via a swim lane diagram.  

Costs Cost associated with project implementation currently amount to zero dollars. The 

implementation of the screening package into practice does not add additional cost, as these are 
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free online tools easily printed off in paper form. Since screening for OSA is part of preventive 

health, no extra visits for patients are necessary, as screening is effortlessly streamlined into 

annual visits. Moreover, follow-up visits for education or treatment options can provide 

reimbursement opportunities for providers (AASM, 2023).  

Necessary Training Each stakeholder involved retains the necessary training, skills and 

licenses to perform such duties as described in the intervention process. All nursing staff, 

including RN and CMAs are trained and licensed to obtain vital sign measures and document 

results accordingly. All providers are authorized to assess patients, interpret results, and refer 

patients to sleep studies based on screening results, as this is within their scope of practice as 

licensed clinicians.  

Barriers Potential barriers to practice change include perceived increased workflow by 

stakeholders, providers failing to remember to screen or fill out the CQ, and staff being unsure of 

who and how to screen for OSA, or who to refer for sleep studies. Since paper forms will be 

utilized, there is always a risk of misplacement of documents. Furthermore, patients may choose 

to not participate in screening. The short-term and long-term SMARTIE goals provided 

specifically address these potential barriers. 

Evaluation and Analysis  

Evaluation of the process and practice change outcomes will be conducted utilizing 

specific metrics including provider adherence rates to the screening protocol, as well as referral 

rates. Moreover, data regarding which specific diagnosis triggers the screening process will be 

monitored and collected by the project leader. If screening and/or referral was not conducted, 

data will demonstrate how frequently and on what basis. Data collection will be obtained via the 
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CQ. Staff will fill out the CQ at the end of each screened visit throughout the six-week 

intervention period. The data will be reviewed each week and changes to implementation will 

occur based on results. Finally, data analyses of goal rates versus actual rates of screening and 

referral will be conducted via percentage calculation. These results will then be interpreted at the 

end of the implementation period by the project leader. This is in alignment with previous QI 

projects monitoring the impact of screening protocols on OSA detection and subsequent 

diagnosis and treatment rates. Project goals focus on standardization of OSA screening as 

evidenced by improved OSA screening and referral-for-diagnosis rates, thereby enhancing early 

treatment and minimizing health sequelae. This aligns with previous QI project aims and 

outcomes focusing on enhancing screening of OSA in primary care (Miles et al., 2017; Ononye 

et al., 2019). As outlined in the SMARTIE goals, these are measured by comparing pre-and-post 

intervention screening rates, with secondary goals of enhancing referral rates to sleep centers to 

confirm diagnosis. Ultimately, long-term goals include early detection and expedited treatment 

of OSA, via CPAP, thereby reducing and preventing serious health and financial complications.  

Safety and Confidentiality 

         Patient safety is of utmost importance and while this project aims to improve patient 

outcomes, this is only ensured by assessing and protecting patient safety. Patient safety measures 

in place at the clinic include HIPPA recommendation guidelines and storage of records which 

will be maintained via clinic policy throughout the duration of the practice change 

implementation. The practice change is within the capabilities of the clinic’s confidentiality 

protocols already in place safeguarding the transfer of paper-to-electronic documents. 

Furthermore, no records will be transferred off-site. No new procedures are necessary regarding 
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patient safety, as screening protocols require no more involvement than usual care during routine 

assessment. The decision for patients to participate in a sleep study, however, does increase 

safety risk, demonstrating the need for comprehensive health literacy and informed consent to 

ensure shared decision-making. In terms of confidentiality, all information transferred from the 

clinic for the purpose of this project will be de-identified, as the main source of data will come 

from the CQ which does not require any identifying patient information. The SBQ will only ever 

be electronically uploaded into patient EHRs at the clinic site, ensuring appropriate VPN and 

technological safety.  
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Abstract 

Background 

Uncontrolled Obstructive Sleep Apnea (OSA) has devastating repercussions, contributing 

to the leading cause of death in the United States (US): cardiovascular disease. However, nearly 

90% of cases remain undiagnosed nationally (Aurora & Quan, 2016). The American Academy of 

Sleep Medicine (AASM) recommends routine OSA screening with validated tools in high-risk 

populations, including adults with hypertension and/or obesity (2017). Standardized screening 

protocols may enhance early detection and treatment of OSA, mitigating the catastrophic health 

outcomes of this silent killer.  

Local Problem 

Providers on site rarely performed routine, standardized OSA screening on high-risk 

patients. This project aimed to increase routine OSA screening, risk detection, and subsequent 

referrals for 30 to 70-year-old patients with hypertension and obesity. 

Methods 

         A screening protocol adapted from the AASM 2016 guidelines was created for staff. 

Education sessions for all stakeholders occurred prior to implementation. 

Interventions 

         Interventions included implementation of a screening/referral algorithm, a validated 

screening tool (the STOP-Bang Questionnaire), and a communication questionnaire for staff to 

complete on all eligible patients. Reminders included sticky notes placed on computers. 
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Education posters were placed in all examination rooms, and education pamphlets were made 

available for positive-screened patients. 

Results 

At pre-intervention, 14-25% of patients with hypertension and/or obesity were screened, 

detected, and referred for OSA diagnosis. At post-intervention, screening rates were 53%, risk 

detection rates were 75%, and diagnostic referral rates were 67%.  

Conclusion 

         This project successfully increased OSA screening, enhanced risk detection, and 

improved diagnostic referral rates, demonstrating the efficacy of structured screening in primary 

care settings. 

Clinical Problem 

Obstructive Sleep Apnea (OSA) is a common disorder characterized by periods of partial 

(hypopnea) or complete (apnea) airway collapse during sleep, leading to deoxygenation, 

nighttime arousals, and chronic inflammation (Slowik et al., 2024). OSA is a standalone risk 

factor for various cardiovascular, metabolic, and neurocognitive conditions that are of global 

concern and is associated with all-cause mortality (Senaratna et al., 2017). The economic burden 

of OSA is catastrophic, with estimated healthcare costs upwards of $150 billion annually in the 

United States (US) alone (American Academy of Sleep Medicine [AASM], 2023). OSA drives 

workplace and motor vehicle accidents, contributing to lost productivity and public safety 

concerns (Chung, 2021). Recent data suggest that the US prevalence of OSA falls behind only 

China, with approximately 82% of men and 93% of women remaining undiagnosed 
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(Morgenthaler et al., 2015). OSA prevalence has increased by 442% over two decades and is 

projected to surpass 75 million in the US by 2050, primarily driven by rising obesity rates. 

(Boers et al., 2024; USPSTF, 2022). The Centers for Disease Control (CDC) has partnered with 

national sleep organizations to create the National Healthy Sleep Awareness Project [NHSAP] to 

educate healthcare professionals and the public about risk factors and symptoms of OSA to 

increase detection (Boers et al., 2024; Morgenthaler et al., 2015).  

Specialists perform sleep studies at home or in a clinic to diagnose OSA (Pivetta et al., 

2021). Lab polysomnography (PSG) is the gold standard of diagnosis, and the number of apnea, 

hypopnea, or sleep arousal events per hour of sleep determines severity. These events are 

measured using the Apnea-Hypopnea Index (AHI) (Slowik et al., 2024). OSA is highly comorbid 

with hypertension and obesity, as 40-90% of those diagnosed with obesity also have OSA; a 10% 

weight gain correlates to a six-fold increase in risk and a 36% rise in AHI events (Rundo, 2019). 

Conversely, a 10% reduction in weight reduction can significantly decrease OSA events, 

lowering the AHI by approximately 26% (Rundo, 2019). Approximately 30 to 83% of 

hypertensive individuals have OSA, with moderate-to-severe forms posing a threefold risk 

increase for the development of resistant secondary hypertension, diminishing the efficacy of 

medications (Ou et al., 2023; Rundo, 2019).  

Although Primary Care Providers (PCPs) manage hypertension and obesity, OSA 

remains grossly undiagnosed in these high-risk populations, complicating treatment and 

worsening health outcomes (Santilli et al., 2020). Given the severe health consequences of 

untreated OSA, it is prudent for providers to effectively screen and refer patients early. The 

AASM 2016 guidelines recommend screening asymptomatic high-risk individuals including 
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adults with obesity (Body Mass Index (BMI) ≥30kg/m2) and hypertension, among others (Kapur 

et al., 2017). The United States Preventive Task Force (USPSTF) has a grade I for insufficient, 

stating inconclusive evidence to support routine OSA screening in asymptomatic patients (2022). 

Most patients, however, do not openly discuss their symptoms with providers, and providers do 

not consistently ask their patients about sleep (Grandner & Malhotra, 2015; USPSTF, 2022). 

Additionally, most symptoms of OSA are not well recognized by patients, making them less 

likely to initiate a conversation about sleep-disordered breathing; only 34.2% of patients with 

OSA symptoms seek medical care (Chen et al., 2021; Office of Disease Prevention and Health 

Promotion [OASH], n.d.). Lack of structured screening leads to diagnostic delay and worsening 

of complications, with most persons only being screened and diagnosed when a subsequent 

comorbidity is already present (Lyons et al., 2022). Moreover, the severity of OSA does not 

always correlate with symptoms; over 65% of patients with moderate-to-severe OSA are 

asymptomatic, decreasing the likelihood that providers will consider screening without 

standardized protocols in place (Carter, 2017).  

The absence of state-specific OSA data in Montana underscores a critical gap in 

addressing this condition despite its well-established links to the top ten leading causes of death 

within the state, including heart disease, stroke, dementia, diabetes, and fatal car accidents 

(Centers for Disease Control and Prevention [CDC], 2024; USPSTF, 2022). In the rural state of 

Montana, one-third of adults are obese and/or have hypertension, placing a significant portion of 

the population at high risk for OSA (Montana DPHHS, 2024). As the first point of contact for 

most patients, especially in rural regions, PCPs can expand access to early detection by 
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seamlessly integrating OSA screening into annual preventive exams (Shapira-Daniels et al., 

2020).  

In one small primary care clinic in South-central Montana, rates of obesity and 

hypertension were high, yet diagnosis of OSA was low. One in four clinic patients has 

hypertension or obesity. Moreover, 84% of obese patients at the clinic also have hypertension, 

reflecting National data suggesting a causal relationship between obesity and hypertension, with 

obesity attributing 65 to 78% of primary hypertension (Shariq & McKenzie, 2020). Baseline data 

showed that 14 to 25% of adults aged 30 to 70 with hypertension, obesity, or both had a prior 

OSA diagnosis. Assuming these diagnoses occurred through the clinic, estimated screening, 

detection, and referral rates ranged from 14% to 25%, though no formal data existed. Providers 

did not use a standardized screening protocol to stratify risk and identify candidates for 

diagnostic evaluation. Routine screening for OSA in asymptomatic patients may close the gap 

between high-risk populations, such as those with hypertension and/or obesity, and the 

devastating health consequences of untreated OSA. 

Review of the Literature 

Extensive research highlights that age, BMI, neck circumference, and observed apnea are 

strong independent predictors for moderate-to-severe OSA (Kreitinger et al., 2020; Shapira-

Daniels et al., 2020). Several health conditions contribute to OSA, including endocrine, 

neurological, and cardiovascular disorders (Slowik et al., 2024). Specifically, severe OSA is 

independently linked to hypertension, diabetes, metabolic syndrome, and depression (Heinzer et 

al., 2015). Consistently, most patients diagnosed with moderate-to-severe OSA are obese and 

have higher rates of hypertension, a history of stroke, or atrial fibrillation—highlighting these as 
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predictive risk factors for OSA (Heinzer et al., 2015). Despite this, OSA remains grossly 

underdiagnosed in all these conditions (Aurora & Quan, 2016; USPSTF, 2022). Previous Quality 

Improvement Projects (QIPs) demonstrate significant improvement in OSA detection and 

diagnosis rates with the implementation of a validated tool compared to provider judgment alone 

(Miles et al., 2017; Ononye et al., 2019; Tokarczyk, 2019). Treatment adherence drastically 

improves when patients are managed by their PCPs, with compliance rates as high as 93% nearly 

two years after initial treatment, underscoring the need for PCPs to have clear clinical guidance 

on screening and managing this condition (Shapira-Daniels et al., 2020). The STOP-Bang 

Questionnaire (SBQ) is a validated tool for assessing OSA risk in general adult populations 

(Edinger et al., 2012). This eight-question survey uses subjective and objective data to identify 

risk factors and symptoms associated with OSA (Ononye et al., 2019). An SBQ score of 3 

indicates a positive result (Pivetta et al., 2021). 

The SBQ is quick and convenient, taking approximately 1–2 minutes to complete, and 

can be administered on paper or electronically at no cost (Edinger, 2012). It demonstrates high 

sensitivity across diverse clinical settings and ethnic groups, with sensitivity rates exceeding 

90% in general populations (Kapur et al., 2017). Higher SBQ scores significantly increase the 

likelihood of detecting OSA, with sensitivity ranging from 81% to 100% regardless of sex, 

ethnicity, population, or diagnostic setting (Braley et al., 2018; Donovan et al., 2017; Lyons et 

al., 2022; Shapira-Daniels et al., 2020). Severity correlates with cutoff scores: higher SBQ scores 

predict worsening OSA (Braley et al., 2018; Kreitinger et al., 2020; Lyons et al., 2022; Shapira-

Daniels et al., 2020; Shieu et al., 2022). However, the negative predictive value of the SBQ is 
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variable, indicating that while it is an effective screening tool, it should not replace sleep studies 

for formal diagnosis (Kapur et al., 2017). 

Theoretical Framework 

The Johns Hopkins Evidence-Based Practice (JHEBP) model involves a three-step 

process, which includes the practice question, evidence, and translation (PET) (Johns Hopkins 

Medicine, n.d.). This model was utilized to integrate a routine OSA screening protocol for 

asymptomatic high-risk patients with hypertension and/or obesity into a primary care clinic. 

After determining the practice question, evidence regarding OSA risk and screening protocols 

was reviewed to refine the question, evaluate its applicability, and assess whether the evidence 

provided solutions. Evidence supported the implementation of an OSA screening protocol using 

the SBQ in asymptomatic high-risk patient populations in primary care; utilizing a 

communication questionnaire as part of the screening package allowed for continuous 

assessment of the process to detect any potential barriers and evaluated feasibility and 

accessibility of the process change in workflow. Communication with staff was conducted 

weekly, either in person or by email, and any concerns about the fit, feasibility, or accessibility 

of the screening protocol for stakeholders were addressed. Based on communication with 

stakeholders, changes to the implementation process were made accordingly to increase 

adherence, ease workflow, and enhance outcomes.  

Purpose and Aims 

 The project's overall purpose was to implement standardized OSA screening in 

asymptomatic patients with hypertension and/or obesity between the ages of 30 and 70 years, 
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using the SBQ in a primary care setting. The project intended to increase early detection of OSA, 

which is fundamental for preventing disease, decreasing the healthcare burden, and expediting 

treatment. (Lyons et al., 2022). There were two primary aims of this QIP. First, to increase 

estimated screening rates from 14% to 25% at pre-intervention to 100% at post-intervention 

within an 8-week period for eligible patients at new visits and annual examinations. Second, the 

project aimed to increase referral rates for positive-screened individuals on the SBQ to 80% post-

intervention. The project proposal intended to create an algorithm, adapted from the AASM 2016 

guidelines, for staff to reference in decision-making (Kapur et al., 2017). 

Methods 

Context 

 The proposed practice change occurred at a privately owned family practice clinic in 

South-central Montana, whose population mainly consists of midlife to geriatric patients, 

consistent with the highest age risk for OSA development (Slowik et al., 2024). The clinic’s staff 

included one Medical Doctor (MD), three Nurse Practitioners (NPs), one Registered Nurse (RN), 

two Medical Assistants (MAs), one clinic manager, and two clinic assistants: all stakeholders in 

the project. Inclusion criteria included all patients aged 30 to 70 years with either hypertension 

and/or obesity, specifically, a blood pressure reading of ≥130/80 and/or a BMI ≥35. These high-

risk participants were chosen using convenience sampling as data were collected during annual 

examinations and at new establishment of care visits. Exclusion criteria included a previous 

diagnosis of OSA. Among the total clinic population (n=2826l), 66.3% (n=1874) were between 

the ages of 30 and 70 years, with 58% female. Within this age group, 24% of patients (n=450) 

had a diagnosis of hypertension (blood pressure ≥130/80), and 25% (n=467) had a diagnosis of 
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obesity (BMI ≥35), with 84% (n=392) of obese patients also having hypertension. Notably, 20% 

of patients (n=375) in this age range had both hypertension and obesity. Despite this, only 14% 

of this subgroup (n=53) had a diagnosis of OSA. Clinic intake forms were conducted on paper, 

either by MAs or the RN on intake.  

Interventions 

During an eight-week implementation phase, a comprehensive screening protocol, 

adapted from the AASM 2016 clinical guidelines, was implemented with the goal of early OSA 

risk detection in patients with hypertension and/or obesity. The initial interventions consisted of 

a paper-based screening and referral process algorithm (appendix D), a printed version of the 

validated STOP-Bang Questionnaire (SBQ) (appendix E), and a communication questionnaire 

(appendix F) for staff to complete for all eligible patients. Collectively, these components were 

referred to as the screening package. Additionally, education pamphlets (appendix G) were made 

available for all eligible patients to enhance health literacy and encourage follow-up adherence. 

Unfortunately, no method existed to insert an Electronic Health Record (EHR) alert into 

workflow for staff reminders or to capture data on patient eligibility, removing the possibility of 

patients filling the SBQ out at home. The screening algorithm was added to the package to 

address this barrier. Initially, the screening package and education pamphlets were placed in all 

annual visit folders for easy access.  

However, after reassessing fit, feasibility, and accessibility at week five, stakeholders 

agreed to include new patients at establishment-of-care visits to improve use and early detection. 

This patient population would be screened at their first visit and, if positive, would be asked to 

schedule a follow-up appointment for further evaluation and shared treatment decision-making. 
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Other changes made in week five included applying sticky notes to nursing staff computers with 

screening reminders for adherence improvement. Patient education posters (appendix I) 

highlighting the health consequences of untreated OSA were added to all examination rooms to 

enhance health literacy and follow-up adherence. The implementation phase was extended from 

six to eight weeks to assess these changes adequately. Patients with established diagnoses of 

hypertension and/or obesity, or those with day-of vital sign measures indicating elevated blood 

pressure or BMI, were screened for OSA risk using the SBQ. MAs or the RN screened patients 

during intake by referencing the screening algorithm. If a patient screened positive with a score 

of ≥3, the provider was notified and shared decision-making-guided follow-up for a diagnostic 

referral. Providers were responsible for handing out education pamphlets to all positive-screened 

patients prior to the end of their visit. The office manager or assistants uploaded the scanned 

SBQs into the EHR. All stakeholders were responsible for completing the communication 

questionnaire. 

Measures 

QIP evaluation involved assessment of SBQ implementation outcomes and subsequent 

referrals to sleep studies by providers. Two mid-term SMARTIE goals were established: 50% 

utilization of the SBQ by staff for eligible patients and a 40% referral rate of patients with 

positive SBQ screens. End-term SMARTIE goals included 100% utilization of the SBQ by staff 

for eligible patients, an 80% referral rate for positive-screened patients, and 50% distribution of 

education pamphlets to positive-screened patients. All data were collected from the deidentified 

communication questionnaires and SBQs for analysis. Data included gender, age range, 

qualifying diagnoses, screening participation, SBQ score, sleep study referral participation, and 
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receipt of an education pamphlet. Patients were stratified into low-, intermediate-, or high-risk 

categories based on SBQ cutoff scores. A positive SBQ score of  ≥ 3 prompted a sleep study 

referral per the algorithm provided (Kapur et al., 2017). Analysis of these outcomes evaluated 

the efficacy of adopting a screening protocol for asymptomatic high-risk patients in primary care.  

Statistical Analysis 

Post-intervention data demonstrating eligible patients, screening, detection, and referral 

rates were calculated via percentages. Pre-and-post-intervention screening, risk detection, and 

referral rates were also calculated using percentages and comparing SMARTIE goal rates to 

actual results. Finally, descriptive statistics were used to define and illustrate the characteristics 

of screened patients. Microsoft Word and Canva were utilized for data analysis. 

Results 

During an eight-week intervention phase, the total number of annual and new patient visits 

was ninety-seven. Of these visits, fifteen patients were eligible for OSA screening, and 53% 

(n=8) were screened. Of the screened patients, 75% (n=6) screened positive with an SBQ score 

of ≥3. Of the positive-screens, 67% of patients (n=4) were referred for sleep studies. The 

education pamphlet administration rate was 33% (n=2), as referenced in Figure 1.   
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Figure 1: Overall Results of OSA screening protocol  

 

 

When comparing pre- and post-intervention data, the detection and referral rates for OSA 

among patients with hypertension and/or obesity improved significantly. Estimated Pre-

intervention OSA detection rates ranged from 14 to 25%. After the intervention, detection rates 

increased between 38 and 75%, while referral rates rose between 50 and 67%, as referenced in 

Figure 2. 
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Figure 2: Pre-and-Post-Intervention Results 

 

 

During the first three weeks of project implementation, 30 annual visits occurred with six 

eligible patients identified for OSA screening; 17% (n=1) were screened with an SBQ score of 1. 

Zero percent (n=0) were referred for diagnosis, as referenced in Figure 3.  
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Figure 3: Mid-term Results 

 

 

Between weeks four and eight, including the additional intervention changes made at 

week five, 67 annual and new patient visits occurred, with nine patients meeting screening 

eligibility. Of these eligible patients, 78% (n=7) were screened, noting a 61% increase from the 

first three weeks. Among those screened, 86% (n=6) tested positive on the SBQ with a score of 

≥3. Sixty-seven percent (n=4) were referred for a sleep study, as highlighted in Figure 4. 
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Figure 4: End-term Results 

 

 

 

Regarding patient demographics, the median age range was 40-49 years. Eighty-eight 

percent (n=7) and 14% were male (n=1). Obesity rates were 75% (n=6), and hypertension rates 

were 50% (n=4), while combined rates were 38% (n=3). The median SBQ score was 3, while the 

only male patient had an outlying SBQ score of 7. The Median OSA risk category was 

intermediate, as demonstrated in Table 2. 
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Table 2: Patient Statistics 

 

 

Discussion 

This QIP aimed to increase OSA screening and referral rates, with the end goal of 

enhancing early risk detection by implementing a standardized screening protocol in high-risk 

patients. Using validated tools such as the SBQ improves OSA screening in primary care settings 

(Kapur et al., 2022). The outcomes of this QIP align with evidence, underscoring that structured 

protocols lead to enhanced OSA evaluation with an estimated pre-intervention screening rate of 

25%, increasing to 53% post-intervention. The SBQ was instrumental in identifying high-risk 

patients, with 75% total positive screens after implementation. Remarkably, 100% of screened 

patients aged 30 to 70 years with hypertension, obesity, or both were identified as intermediate-

to-high-risk for OSA, reinforcing the well-established link between these conditions. These 

patients would likely be missed prior to this practice change. Diagnostic referrals improved after 
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implementation, as 67% of positive-screened patients were referred compared to an estimated 

25% pre-intervention, boosting provider engagement. Interestingly, the obesity and hypertension 

group had the lowest estimated referral rate pre-intervention at only 14% but had the highest 

post-intervention referral rate of 67%, highlighting the severity of missed detection in the 

highest-risk group before implementation. Previous QIPs have demonstrated similar findings in 

primary care settings with improved OSA screening and referral by 30 to 90% with a structured 

protocol (Miles et al., 2017; Ononye et al., 2019; Tokarczyk, 2019). During the first half of the 

implementation phase, most eligible patients were still being missed for screening, primarily due 

to staff forgetfulness, as no reminders existed outside of the algorithm, and the process was new.  

Mid-term goals of achieving 50% screening and 40% referral rates were therefore unmet, 

with screening rates just below 17%. After implementation changes at week five, screening and 

referral rates significantly increased, demonstrating that staff reminders and targeted patient 

education aided adherence. During the second half of the implementation phase, between weeks 

four and eight, only one known eligible patient was not screened, and this was due to refusal. 

Due to a lack of communication questionnaire and SBQ completion, the other eligible patient's 

screening status was unknown; another positive-screened patient did not have an associated 

communication questionnaire completed. Therefore, diagnostic referral in this case was 

unknown. During stakeholder discussion, staff could not recall whether the completion of an 

associated SBQ or a communication questionnaire existed.  

Although end-term goals of 100% screening and 80% referral rates for positive-screened 

patients were unmet, the significant increase in screening and referral rates from the first to the 

second half of implementation is highly positive. Small changes at week five drastically 
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impacted the implementation outcome, demonstrating the importance of following an evidence-

based practice change model. Comparison of pre-and-post-intervention data highlights that the 

use of standardized screening protocols substantially improves early OSA risk detection and 

referral rates, underscoring the health benefits for those at high risk.  

In terms of the demographics, the vast majority of screened patients were female, which 

may be due to overlapping issues, including sampling methods, the rate of each sex at the clinic, 

and differences in healthcare access rates among the sexes. Although there was only one male 

participant, he produced the highest SBQ score, aligning with National data, highlighting the 

association between the male sex and the high risk of OSA (Slowik et al., 2024). In terms of 

diagnoses, 75% of screened patients were obese, correlating with current evidence, underscoring 

that 40-90% of those diagnosed with obesity have OSA (Rundo, 2019). Half of the participants 

had a diagnosis of hypertension. Of this group, the majority also had an elevated BMI, reflecting 

international data that demonstrates a causal relationship between obesity and hypertension, with 

obesity contributing to the majority of hypertension cases (Shariq & McKenzie, 2020). The 

demographic results demonstrate the high risk of OSA development in both hypertensive and 

obese populations, with 75% of patients having an intermediate-to-high risk detection rate based 

on the SBQ.  

Among the only two low-risk patients, one did not qualify based on a diagnosis of 

hypertension or obesity but instead had the cardinal symptoms of OSA: daytime fatigue and 

snoring (Slowik et al., 2024). She requested screening after reviewing the education poster in the 

visit room, further demonstrating the efficacy of patient education on health literacy. The other 

low-risk patient was younger than 30, which aligns with evidence demonstrating that middle-
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aged adults are at particular risk (Slowik et al., 2024). One participant included in the results was 

older than 70, was female, had both obesity and hypertension, and was at intermediate risk for 

OSA. This outlier emphasizes that post-menopausal females may be of particular OSA risk, as 

most recent evidence indicates (Shieu et al., 2022).  

Limitations 

Limitations to this QIP included sample size, as this diminishes the generalizability of 

results. Given that eligible participants were of a specific subpopulation and age demographic, 

this QIP cannot speak to other groups of patients, such as those with other high-risk conditions or 

patients younger than 30 years or older than 70 years. Another limitation was its formatting and 

implementation process. Since this clinic’s EHR system could not insert reminders or create a 

digital process for screening, the process relied heavily on paper formatting and human input, 

requiring multiple people to remember to participate in a chain of events to ensure screening 

occurred. During the eight-week implementation phase, the team missed 47% of eligible 

patients. In speaking with staff, forgetting to screen was the most prominent reason for this. 

Another reason was that the MAs and RNs relied on pre-entered diagnosis codes in the computer 

instead of using real-time vital sign data during the visit, causing them to miss patients with a 

BMI ≥ 35 or a blood pressure ≥130/80 who lacked a formal diagnosis of obesity or hypertension 

in the chart. The entire screening process took place during a clinic visit without the capability to 

fill out questionnaires ahead of time, impacting workflow and decreasing provider buy-in as 

time-constrained annual visits now became even more burdensome with multiple paper forms to 

fill out. Since this project’s implementation was conducted in paper format, it cannot speak to its 

efficacy utilizing digital technology. Another concern that decreased provider buy-in and 
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contributed to a small sample size was reimbursement and time constraints for specific types of 

annuals. From week zero to week five, stakeholders did not include Medicare Annual Wellness 

(MAW) visits in the eligibility group. Providers expressed concern about reimbursement, noting 

that MAW visits are limited to insurance-covered criteria. The aforementioned changes made in 

week five attempted to address these barriers.  

A final barrier was patient buy-in. In speaking with staff, both historically and presently, 

patients seemed apathetic to the chronic long-term health ramifications of untreated OSA, and 

even though they were considered high-risk from positive SBQ screens, several questioned why 

a referral to a sleep study was necessary. This lack of concern emphasizes a potential barrier to 

health information dissemination to patients and underscores the need for effective education 

techniques from the beginning of implementation. Although treatment adherence is beyond this 

QIP’s scope, providers noted that many patients diagnosed with OSA struggle with treatment 

adherence due to its inconvenience, aligning with most recent evidence highlighting that half of 

OSA patients do not adhere to Continuous Positive Airway Pressure (CPAP) treatment (Shaukat 

et al., 2022). This multifactorial problem reveals a potential barrier to effective health literacy 

strategies.  

Recommendations 

Recommendations for future enhancement of OSA detection include expansion of 

eligible criteria for larger population size and ensuring other high-risk populations receive 

screening. The literature highlights several other population groups considered at high risk for 

OSA development, including those with other chronic health conditions such as atrial fibrillation, 

diabetes mellitus, heart failure, and stroke (AASM, 2017). Army veterans and people of African 
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American, Hispanic, and Native American descent are also at higher risk of developing OSA 

(Lyons et al., 2022). Although the male sex is a prominent risk factor, post-menopausal women 

appear to be evening out the scores for OSA development. Therefore, this population would 

benefit from inclusion to improve patient outcomes (Shieu et al., 2022). Given National rising 

rates of obesity in all age groups and enhanced longevity due to technological advances, the 

inclusion of persons younger than 30 years and older than 70 years is warranted (Boers et al., 

2024). Given the existing barriers related to limited EHR capabilities, leveraging technology to 

support implementation could help overcome these challenges. Automating reminders and 

allowing patients to complete the SBQ digitally at home could streamline the screening process 

and help providers avoid missing eligible patients. Despite the devastating health outcomes of 

uncontrolled OSA, adherence to diagnosis and treatment continues to be a significant hurdle. 

Although this is multifactorial, patients’ failure to understand the importance of diagnosis and 

treatment and providers’ failure to educate about consequences effectively appear to be top 

contributors (Shaukat et al., 2022). Successful screening and referral implementation requires a 

multifaceted education strategy for providers and patients. Although this project did include a 

stakeholder education seminar, patient education pamphlets, and exam room education posters, 

future considerations include focusing on identifying risk factors for non-adherence and 

including Likert scales to determine provider knowledge and attitudes on the importance of OSA 

risk identification.  

Conclusion 

Despite overwhelming evidence of the catastrophic health consequences, public safety 

risks, and economic burden of untreated OSA, the vast majority of cases remain undiagnosed 
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(Aurora & Quan, 2016). Although the USPSTF 2022 guidelines recommend OSA screening with 

the use of a validated tool in symptomatic patients and specific high-risk populations such as 

those with a history of stroke, it does not address all high-risk populations, contributing to the 

tremendous lack of OSA detection and timely treatment. In Montana, rates of obesity and 

hypertension, both highly comorbid with OSA, continue to rise at alarming rates, yet there is no 

State data on OSA prevalence. At the project site, at least 25% of patients aged 30 to 70 years 

had either hypertension and/or obesity, and yet less than 25% of this population had a formal 

diagnosis of OSA. This QIP evaluated whether implementing a routine protocol improved OSA 

screening, risk detection, and diagnostic referral rates in this patient population. Project 

outcomes demonstrated improved screening rates to 53%, OSA risk detection to 75%, and 

diagnostic referral to 67%. The project determined that using an evidence-based screening 

protocol is a successful approach to enhance OSA detection. Furthermore, this QIP underscores 

the performance of standardized screening protocols, with drastic improvement in OSA risk 

detection and diagnostic referrals. Expanding criteria and harnessing technological advancements 

can further optimize early detection, improving patient outcomes and the public health impact of 

this pervasive illness. 
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CHAPTER FOUR 

ADVANCED NURSING ESSENTIALS REFLECTION 

Introduction 

Mastering the theory and practice core principles governed by the American Association 

of Colleges of Nursing (AACN) is integral to completing the Doctorate of Nursing Practice 

(DNP) degree. Montana State University (MSU) mandates proficiency in ten core competencies 

prior to graduation in accordance with the AACN. Through these competencies, doctorate-level 

graduates attain the necessary expertise in education and professional practice (AACN, 2021). 

Domain 1: Knowledge for Nursing Practice 

                     Central to DNP education and practice is the ability to critically analyze all 

aspects that influence the well-being of humans from a foundation rooted in nursing history, 

which fosters nursing as a science and an art (American Association of the Colleges of Nursing 

[AACN], 2021). This domain considers the biological sciences and the philosophical, 

psychosocial, and environmental underpinnings that guide nursing theory and practice and how 

these sciences influence human development, growth, and illness at every stage of life (AACN, 

2021). This core competency highlights the magnitude of the theoretical and clinical knowledge 

required by the nurse practitioner (NP) to promptly and successfully address patient concerns 

amidst the daily pressures of clinical environments. Understanding the evolution of nursing 

science and theories informs the practice of the Doctorate of Nursing Practice (DNP) graduate by 

shaping the context that fosters all aspects of a person, drawing from liberal arts and medical 

sciences to understand the self in relation to others better. My coursework helped me integrate 
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concepts from nursing science, such as human wholeness, healing and well-being, and 

environment-health relationship, to shape my leadership approach and ethical decision-making in 

my Quality Improvement Project (QIP) (AACN, 2021).  

Coursework focusing on deepening my understanding of different leadership styles and 

better understanding my leadership style informed how I communicated with stakeholders, 

ensuring their voices were heard and that their opinions, beliefs, and expertise were included in 

the implementation of the initiative. This was conducted by having in-person meetings with each 

stakeholder and utilizing the Johns Hopkins Evidence-Based Practice (JHEBP) model worksheet 

titled "Stakeholder Analysis." Ethical considerations for the project stemmed from my learning 

in the NRSG 612 course titled "Ethics, Law, and Policy for Advocacy in Healthcare." 

Understanding the ethical implications of a healthcare initiative informs safety protocols and 

ensures the well-being of QIP participants. Drawing from borrowed sciences, such as medicine, 

ensured that evidence-based tools, such as the STOP-BANG Questionnaire (SBQ), were utilized 

in the initiative. However, the methodology of implementation and the considerations of how 

this initiative impacts patients are based on nursing science. Taking the whole person into 

consideration is at the heart of nursing science. By assessing patients and stakeholders 

holistically, the QIP implementation process considered the underlying health beliefs, 

socioeconomic status, and environmental factors that influence individual and system health 

decisions. Ensuring patients were screened for Obstructive Sleep Apnea (OSA) while providing 

education on its health benefits and evaluating the clinic's financial impact and team time 

constraints demonstrates a holistic approach to assessing the QIP's fit and feasibility. Moreover, 

the data collection tool considers this practice change initiative's psychosocial, environmental, 
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and ethical considerations, allowing stakeholders and patients to voice concerns regarding the 

feasibility of such a change. Developing and implementing innovative health strategies grounded 

in nursing science and evidence-based research will be a cornerstone of my career as a provider. 

I look forward to collaborating with individuals and teams to integrate these advancements into 

practice seamlessly. 

Domain 4: Scholarship for the Nursing Discipline 

Applying traditional research to clinical experience with a focus on evaluating and 

implementing evidence-based practices is a core component of DNP education (AACN, 2021). 

The focus on quality improvement initiatives based on rigorous evaluation of evidence requires 

the DNP to understand how to interpret data, critically appraise evidence, and translate findings 

into practice. Several courses throughout the last four years have provided opportunities to 

practice each of these key elements that narrow the research-practice gap, including the courses 

titled "Evidence-based Practice I and II" (NRSG 604 and 605), Healthcare Informatics (NRSG 

610), statistical applications (NRSG 606), and program planning and evaluation, outcomes and 

quality improvement (NRSG 611), to name a few.  

Throughout both evidence-based practice courses, numerous projects and assignments 

focused on the critical appraisal and application of research, both individually and in group 

settings. Every week for evidence-based practice, there was an assignment to evaluate guidelines 

for critically appraising statistical analyses, which focused on the validity, reliability, and 

statistical significance of different research articles, honing my research skills. In evidence-based 

practice II, group projects focused on the rigorous evaluation of evidence using evidence tables 

and matrices to determine the quality of research on varying healthcare topics. I recall two group 
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projects for program planning and evaluation, which focused on implementing quality 

improvement initiatives. These projects equipped me with the skills to evaluate research, 

collaborate on implementing evidence-based changes, assess project outcomes, and effectively 

communicate findings in a professional written format. Evaluating current and new evidence 

related to patient care and changes to practice throughout my career as an NP will be crucial. I 

am prepared to do so because of the courses provided to me throughout my DNP program. 

Utilizing these skills was pivotal to the creation of an evidence-based QIP. 

Without understanding how to conduct a rigorous search for evidence and best practices 

to implement such research, a project has no grounds for success. Over the last four years, each 

course has infused an understanding of how to best implement evidence into practice and its 

impacts on the quality of healthcare and patient outcomes. Successfully implementing a 

screening protocol for OSA relies on my ability to interpret research findings across diverse 

settings and patient populations. This understanding led me to identify patients with a history of 

hypertension and/or obesity as optimal candidates for OSA screening using the validated SBQ. 

Accurate outcome measurement requires recognizing how SBQ implementation varies across 

populations. Furthermore, statistical analysis is essential for assessing the applicability of quality 

improvement measures in practice. My QIP is founded on identifying the best evidence, 

effectively implementing it, and translating findings into meaningful clinical impact. 

Domain 7: Systems-Based Practice 

The DNP scope of practice extends beyond direct patient care into systems leadership, 

addressing the diverse needs of specific patient populations and communities through political, 

ethical, and economic lenses (AACN, 2021). DNPs advocate for quality patient care and 
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eliminate healthcare disparities on both micro and macro levels, influencing policy and 

organizational change while assessing their impact on healthcare practice and outcomes (AACN, 

2021). A core competency of the DNP role is evaluating the cost-effectiveness of policy and 

organizational changes and the ethical considerations of new medical technologies and their 

impact on healthcare outcomes (AACN, 2021). Advanced nursing leadership involves 

identifying systemic health challenges and developing solutions by implementing quality 

improvement initiatives and policy changes grounded in best practices. The DNP drives change 

by applying systems thinking, economic proficiency, and ethical risk analysis to enhance health 

outcomes for individuals, organizations, and communities (AACN, 2021).  

My DNP program has prepared me well for this advanced leadership role. One example 

highlighting my ability to advocate for healthcare policies and regulations to enhance value and 

cost-effectiveness in healthcare is an advocacy letter addressed to Montana State Senators 

applying current political, cultural, and economic insights on hospice care in Montana to 

advocate for Medicare policy changes. Integrating evidence-based practices promotes NP 

referral procedures to enhance care access and drive economic improvements. This assignment 

demonstrates my ability to analyze system-wide processes to understand outcomes better and 

advocate for reforming policies to create health equity on micro, meso, and macro levels (Tong 

& An, 2024). Similarly, my QIP focuses on OSA, utilizing community, state, and global data to 

drive organizational-level change and expand these improvements across multiple healthcare 

systems through disseminating knowledge. Financial capacity in healthcare decision-making was 

explored in the course titled “Financing and Budgeting of Healthcare Systems” (NRSG 613). A 

multifactorial approach to understanding the complex internal and external structures that drive 
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healthcare costs and how they influence patient care and health outcomes is critical in creating 

health initiatives that drive policy change and quality care (AACN, 2021). Understanding how 

access to healthcare, rising healthcare costs, and quality of care intersect is essential for any 

quality improvement project as it determines how the project can be implemented and the 

outcomes. The evidence-based SBQ enhances healthcare access and quality at no cost. However, 

its implementation is ineffective without clinician reimbursement for screening, referral, or 

insurance coverage for sleep studies and treatment. Financial management, budgeting, and 

resource allocation principles will no doubt impact my practice in terms of quality, access, and 

cost of care for every patient I encounter and influence how any quality improvement initiatives I 

endeavor to be a part of will be created, implemented, and sustained. 

Domain 8: Informatics and Healthcare Technologies 

As the world becomes more technologically advanced, so does healthcare practice. 

Understanding the role of information and communication technologies (ICTs) in healthcare is 

essential to advanced nursing practice. ICTs allow for enhanced data collection, knowledge 

development, and expanded dissemination of knowledge, all of which inform healthcare 

decision-making (AACN, 2021). The NP plays a crucial role in how ICTs are implemented, 

shared, and understood in healthcare settings. The intersection of ICTs and ethics was explored 

throughout my coursework and clinical practice, as nearly every clinical setting relies upon ICTs 

to access clinical guidelines, patient information, and assessment and plan creation. In order to 

efficiently and effectively provide care today, a provider must be able to access the internet at 

any given time for up-to-date evidence that guides practice decision-making and patient 

outcomes. It is my role as the provider to ensure I understand what information I am accessing, 
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ensure this is accurate and evidence-based, understand the impact of ICTs on workflow and 

patient health outcomes, and ensure that patient information is protected and utilized 

appropriately for quality patient care (AACN, 2021). Since the location of my QIP is long-

distance, I rely on technology for data collection and communication with stakeholders. It is, 

therefore, vital to ensure patient information is protected when transferring data and storing 

patient-sensitive information. Ensuring all data collection is de-identified is of utmost 

importance. Moreover, ICTs are central to health information dissemination, where most medical 

and nursing journals now rely on advancing technologies to reach a greater audience. I also plan 

to use ICTs to disseminate my QIP findings to a more extensive network of healthcare 

professionals to increase access to quality care for patients nearby.  

Conclusion 

Completing the DNP degree signifies an advanced understanding and implementation of 

the AACN core principles. These ten competencies are the cornerstone of higher education 

achievement and the basis of clinical practice. These competencies are well-woven into the 

fabric of each course required by MSU for the DNP program. The written and clinical work I 

have completed over the last four years has demonstrated the achievement of these principles. 

My work has equipped me with the advanced skills and critical thinking required of a DNP-

prepared nurse practitioner. These competencies will surely drive my practice as a provider, 

forming the basis of my approach to patient care and encouraging ongoing system improvement 

and collaboration with colleagues and patients.  As I transition into the role of a DNP-educated 

provider, I firmly commit to advancing patient health outcomes, improving care, and enhancing 

equality to access through quality assurance practices. I feel well prepared to step into practice as 
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a healthcare leader and provide compassionate, competent, and holistic care, all due to the 

rigorous program and deep integration of the AACN’s core competencies throughout my 

coursework, clinical experience, and Quality Improvement Project conducted at MSU. 
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Figure 5: Prisma Diagram 
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Figure 6: Johns Hopkins Evidence-Based Practice Model  
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Figure 7: Stakeholder Analysis Form page 1 (John’s Hopkins Medicine, n.d.). 
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Figure 7 Continued: Stakeholder Analysis Form page 2 (John’s Hopkins Medicine, n.d.). 
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Figure 8: OSA Screening/Referral Algorithm 
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Figure 9: STOP-Bang Questionnaire (American Academy of Sleep Medicine [AASM], 2023) 
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Figure 10: Provider Communication Questionnaire page 1

 
 

 

 

 

Figure 10 Continued: Provider Communication Questionnaire page 2 



83 

 

 

 

 



84 

 

Figure 10 Continued: Provider Communication Questionnaire page 3 
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Figure 10 Continued: Provider Communication Questionnaire page 4 
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Appendix 11: Patient Education Handout side 1 (American Thoracic Society, n.d.).  
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Figure 11 Continued: Patient Education Handout side 2 (American Thoracic Society, n.d.).  
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Appendix 12: Swim Lane Diagram 
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Figure 13: Education Poster 

 
 

 


	IMPACT OF AN OBSTRUCTIVE SLEEP APNEA SCREENING PROTOCOL ON PROVIDER ADHERENCE IN A PRIMARY CARE SETTING
	©COPYRIGHT
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	REVIEW OF THE LITERATURE
	Introduction
	Obstructive Sleep Apnea
	Background and Significance
	Significance of the Problem

	Methods
	Overview of Studies

	Results
	Characteristics of the Literature
	Synthesis of Literature

	Discussions and Conclusions
	Summary
	Implications for Practice


	QUALITY IMPROVEMENT PROPOSAL
	Introduction
	Problem and Aim Statement
	Organizational Microsystem Assessment
	Clinic Demographics

	Quality Improvement Model
	Johns Hopkins Evidence-Based Practice Process
	Current Workflow

	Methods
	Intervention and Implementation Summary
	Intervention and Implementation

	Evaluation and Analysis
	Safety and Confidentiality

	QUALITY IMPROVEMENT MANUSCRIPT
	Contribution of Authors and Co-Authors
	Manuscript Information
	Abstract
	Background
	Methods
	Interventions
	Results
	Conclusion

	Clinical Problem
	Review of the Literature
	Theoretical Framework
	Purpose and Aims
	Methods
	Context
	Interventions
	Measures
	Statistical Analysis

	Results
	Discussion
	Limitations
	Recommendations
	Conclusion

	ADVANCED NURSING ESSENTIALS REFLECTION
	Introduction
	Domain 4: Scholarship for the Nursing Discipline
	Domain 7: Systems-Based Practice
	Domain 8: Informatics and Healthcare Technologies
	Conclusion

	CUMULTIVE REFERENCES CITED
	APPENDICES
	APPENDIX A
	PRISMA DIAGRAM
	APPENDIX B
	JOHNS HOPKINS EVIDENCE-BASED PRACTICE MODEL
	APPENDIX C
	STAKEHOLDER ANALYSIS FORM
	APPENDIX D
	OSA SCREENING/REFERRAL ALGORITHM
	APPENDIX E
	STOP-BANG QUESTIONNAIRE
	APPENDIX F
	PROVIDER COMMUNICATION QUESTIONNAIRE
	APPENDIX G
	PATIENT EDUCATION HANDOUT
	APPENDIX H
	SWIM LANE DIAGRAM
	APPENDIX I
	EDUCATION POSTER
	Untitled


