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Abstract 

Obstructive sleep apnea (OSA) is a chronic medical disorder underrecognized, underreported, 

underdiagnosed, and undertreated. Untreated OSA is associated with numerous physical and 

mental conditions, reduced quality of life, and increased healthcare utilization. As the prevalence 

of OSA is rising in parallel with the increasing prevalence of obesity, this sleep-breathing 

disturbance is recognized as a public health concern. The purpose of this quasi-experimental 

evidence-based improvement project was to evaluate the clinical utility of screening adults seen 

in the primary care setting with a body mass index of ≥ 30 kg/m2 with the STOP-Bang 

questionnaire (SBQ) to increase the number of patients identified at risk for OSA and referrals to 

diagnostic polysomnography (PSG). Over 15 days, 36 patients with obesity presented to a rural 

primary care clinic and were screened with the SBQ constituting as the intervention group. Their 

demographics, OSA risk level, and SBQ score were recorded, as well as if the provider entered a 

referral to PSG if their SBQ score was greater than or equal to three. The same data was 

collected on a pre-intervention baseline group of 77 patients with obesity undergoing no 

standardized risk screening recruited over 15 days via retrospective chart review. The 

demographics of the two groups were found to be statistically similar. When using the SBQ, the 

results showed patients’ OSA risk levels were identified, and the provider increased the 

frequency of referrals for intermediate and high-risk patients from 4% to 52%. Because OSA 

represents a significant public health issue, earlier identification of this disorder is necessary to 

prevent the increased risk to individuals’ health.  

Keywords:  obstructive sleep apnea, OSA, STOP-Bang questionnaire, SBQ, screening, 

adults, obese, primary care, polysomnography  



OBSTRUCTIVE SLEEP APNEA SCREENING 5 

Increasing Identification of Risk for Obstructive Sleep Apnea in Adults with Obesity by 

Utilizing the STOP-Bang Questionnaire in Primary Care 

Obstructive sleep apnea (OSA) is a chronic medical condition that affects sleep, health, 

and quality of life (Garvey et al., 2015). This common but frequently unrecognized disorder is 

described as a cessation of breathing during sleep due to the intermittent collapse of the upper 

airway (Mannarino et al., 2012). People with OSA often stop breathing for short periods at night 

(apnea), but they may also have a decreased airflow with breathing during sleep because of a 

blockage in the airway (hypopnea) that can be related to obesity (Jin, 2017). Hypopneas and 

apneas result in oxygen desaturation, repeated cycles of loud snoring, disruption of rapid eye 

movement sleep, and arousals from rest followed by hypersomnolence and daytime fatigue grave 

enough to affect concentration at work and while driving (Balk et al., 2011). Diagnosis can only 

be confirmed with an overnight polysomnogram (PSG) (Chung et al., 2016); however, to aid in 

earlier detection, primary care providers should use screening tools in routine health evaluations 

to identify patients with obesity at risk for OSA (Aurora & Quan, 2016). See Appendix A for the 

definition of key terms. 

Significance 

Obstructive sleep apnea is very prevalent worldwide (Garvey et al., 2015). The severity 

of obstructive sleep apnea is typically assessed using the apnea-hypopnea index (AHI) and 

defined as AHI ≥ five events/hour (mild), AHI ≥ 15 (moderate), and AHI ≥ 30 (severe). Using 

said criteria, an estimated 34% of men and 17% of women ages 30-70 have at least mild OSA 

(Garvey et al., 2015). Furthermore, the prevalence rate of moderate-to-severe OSA is 10-20% 

which has drastically increased over the past two decades (Chung et al., 2016). Because the 

apnea and hypopnea events occur overnight, many individuals with OSA are unaware of their 
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condition and go undiagnosed (Chung et al., 2016). Barriers to diagnosis include patients’ failure 

to recognize and report symptoms, lack of provider education, underappreciation of the 

seriousness of the condition, and a healthcare system focused on acute illness (Frost & Sullivan, 

2016). It is predicted that up to 80% of people with moderate-to-severe OSA remain undiagnosed 

and consequently untreated (Chung et al., 2016). Untreated OSA is associated with 

cardiovascular, neurocognitive, and mood disorders (Mannarino et al., 2012) and is identified as 

an important public health issue related to associated morbidity and mortality rates as well as 

decreased quality of life (Balk et al., 2011).  

Healthcare System Considerations  

It is challenging to gauge the exact economic costs associated with OSA since the 

disorder can affect productivity, motor vehicle and workplace accidents, and mental and physical 

health (Frost & Sullivan, 2016). Nonetheless, OSA has a significant economic impact on 

patients, employers, and payors (Frost & Sullivan, 2016). The estimated financial burden of 

undiagnosed OSA in the United States is nearly $150 billion per year; however, experts predict if 

providers were able to diagnose and treat every patient with OSA, there would be an annual 

economic savings of $100.1 billion (Frost & Sullivan, 2016). While the upfront costs of 

diagnosis and treatment are present, the expenses are markedly lower than those associated with 

leaving OSA untreated (Frost & Sullivan, 2016).  

Diversity Considerations 

 Individuals with OSA are more frequently obese, male, and older than 65-years-old 

(Mannarino et al., 2012). Men are at an increased risk for OSA due to the androgenic pattern of 

body fat distribution, especially on the trunk and neck, and because sex hormones can affect 

neurologic control of the dilating muscles and ventilation of the upper airway (Mannarino et al., 
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2012). Postmenopausal women not on hormone replacement therapy are at a greater risk for 

developing OSA compared to premenopausal women and postmenopausal women receiving 

hormone replacement therapy (Mannarino et al., 2012). Despite OSA being present in some 

children, as age increases, so do the risks of OSA (Mannarino et al., 2012). The prevalence of 

OSA increases two to three times in people older than 65-years-old compared to people aged 30-

64 (Mannarino et al., 2012). There also appears to be racial disparities with African Americans 

affected by OSA at a younger age more frequently than Caucasians (Mannarino et al., 2012). The 

most critical risk factor for OSA is obesity; a weight gain of 10% increases the risk of 

developing OSA by six times (Mannarino et al., 2012) as obesity can alter the normal upper 

airway mechanics (Garvey et al., 2015). Because of the intimate relationship between obesity 

and OSA, this sleep-breathing disturbance represents a noteworthy public health issue, affecting 

the developed and developing world (Garvey et al., 2015). 

Local Issue 

The project setting is in Macoupin County. In 2011, 41.2% of Macoupin County female 

residents were obese, and 36.7% of male residents were obese (Institute for Health Metrics and 

Evaluation [IHME], 2016). The obesity rates in Macoupin County were higher than the Illinois 

average; in Illinois, 36.3% of female residents were obese, and 33.9% of male residents were 

obese (IHME, 2016). Furthermore, from 2001 to 2011, the rate of female obesity increased by 

30.8%, and male obesity increased by 25.8% (IHME, 2016). While no specific data provides the 

OSA rates of Macoupin County residents, Garvey et al. (2015) assert OSA represents a 

significant public health obstacle because of the intimate relationship with obesity.  

Problem and Purpose 

Problem Statement 
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Obstructive sleep apnea is a serious, potentially life-threatening sleep illness that is 

underdiagnosed and can affect the sleep, health, and quality of life of individuals worldwide 

(Garvey et al., 2015). Obstructive sleep apnea is linked with an increased likelihood of diabetes, 

stroke, heart disease, hypertension, mental health problems, insufficient asthma control, and 

motor vehicle accidents, as well as decreased productivity at work and reduced quality of life 

(Frost & Sullivan, 2016). 

Intended Improvement with Purpose  

Obstructive sleep apnea warrants attention as having a body mass index (BMI) of ≥ 30 

kg/m2 is the most important risk factor for OSA, and the prevalence of obesity is on the rise 

(Garvey et al., 2015). Most primary care clinics, including the project site, do not routinely 

screen at-risk patients with formal screening tools to assess OSA risk and guide the need for 

referrals to PSG. Depending on the primary care provider’s training and experience, the provider 

often relies on patients divulging sleep health concerns and their clinical reasoning to determine 

which patients need referrals to PSG. The purpose of the screening for OSA intervention was to 

determine if the STOP-Bang questionnaire (SBQ) increased the number of patients identified at 

risk for OSA, evidenced by an increase in referrals to diagnostic PSG in the obese adult 

population at a primary care clinic. 

Facilitators and Barriers 

 There were five major facilitating factors and four barriers identified for this project. 

Screening questionnaires are cost-effective; primary care providers can use a survey template for 

all their patients keeping the total cost of care minimal. Second, there are minimal side effects or 

risks for harm to patients when using screening questionnaires. Third, the SBQ is simplistic, 

quick to administer, and does not require computer software to calculate the final score; it can 
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easily be integrated into routine health evaluations aiding in participant recruitment. Fourth, the 

U.S. Department of Health and Human Services (2018) identified poor sleep health as an 

emerging health problem with OSA as a serious threat to health. The U.S. Department of Health 

and Human Services (2018) asserts obesity is a risk factor for sleep-disordered breathing, which 

is aligned with this project’s targeted population. Lastly, early detection of OSA will be more 

cost-effective for the patient and the healthcare system versus treating and managing the 

comorbidities that arise if the sleep-breathing disorder goes undetected (Frost & Sullivan, 2016). 

Potential barriers to this project included a lack of interest from the primary care provider 

in utilizing an OSA screening tool. At the project site, obese patients are not routinely screened 

for OSA; furthermore, if the provider does choose to screen a patient, he utilizes the Epworth 

Sleepiness Scale (ESS). The provider could have also been reluctant to implement change or felt 

he did not have time. Another barrier was this project required either the provider to record how 

many PSG referrals he made or the site to have an electronic health record that made identifying 

the number of patients referred to PSG easy for the project team leader to calculate. It was 

anticipated that individuals might not verbally agree to participate, especially if they were 

unwilling to address their suspected sleep-breathing problems. Furthermore, this project was 

aimed at adults with obesity making the findings less transferrable to the general public.  

Feasibility 

This evidence-based project was estimated to be realistic for a primary care setting. A 

separate room, fees, and other accommodations were unnecessary as the setting was in an 

already established clinic. The team leader provided the templates of the SBQ, which were found 

online for free. The primary care provider that the student team leader worked alongside was 

already working that day, not working overtime; hence, no extra funding was needed for a 
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stipend, and the provider’s workflow did not significantly change. The screening intervention 

was anticipated to be quick and simplistic, which supported the feasibility of the project. The 

project team leader assisted the patient in filling out the SBQ once they were roomed for their 

appointment. The screening tool was an eight-question survey containing four yes/no questions 

and four clinical attributes (Kapur et al., 2017). The scoring of the SBQ and interpretation of risk 

levels for OSA were straightforward (University Health Network, 2012). The provider was not 

forced to increase his referrals to PSG, but it was predicted that he would be more mindful of 

OSA when provided with additional information to guide his decision-making. 

Sustainability 

This project was designed with the potential to be sustainable. With the growing 

prevalence of obesity and OSA, earlier detection of OSA is vital in preventing significant risk 

(Mannarino et al., 2012). Obstructive sleep apnea is diagnosed with PSG; however, screening 

tools can help primary care practitioners determine appropriate candidates for a formal sleep 

study (Aurora & Quan, 2016). Screening and risk stratifying patients for OSA increases 

identification of those with undiagnosed OSA and saves those who are not intermediate or high-

risk for OSA based on their SBQ score the burdens of PSG including the expense, a night spent 

in a lab, long wait times, and limited availability in particular geographic areas (Kapur et al., 

2017). The SBQ is a highly sensitive and appropriate screening test for OSA screening in 

patients with obesity (Mergen et al., 2019). There were no direct costs, and the indirect costs of 

copying the template were minuscule which increased the project’s sustainability.  

Review of Evidence 

Inquiry 
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For adults seen in the primary care setting with a BMI of ≥ 30 kg/m2, does use of the SBQ 

compared to the current practice increase the number of patients identified at risk for OSA 

and referrals to diagnostic PSG over one month? 

Search Strategies 

  A literature search was performed using two search engines: The University of Missouri 

– Kansas City Health Sciences Library and Google Scholar. The databases utilized to review 

literature were PubMed, Embase, and Cumulative Index to Nursing and Allied Health Literature. 

The following were the main search phrases and words used to identify relevant and useful 

articles for the inquiry: obstructive sleep apnea, STOP-Bang questionnaire, obese, and adult. 

First, the articles’ titles were reviewed for relevance, and then the abstracts were examined to 

further determine the articles’ pertinence. Additional articles were chosen for use by reviewing 

other articles’ reference lists. Inclusion criteria encompassed articles with the main search 

phrases, from the year 2011 to the present, and those written in the English language. Exclusion 

criteria included unpublished manuscripts, outdated information, abstract only text, a population 

of patients under 18-years-old, and articles examining pregnant women. The PRISMA flow 

diagram (Moher et al., 2009) is provided and presents the breakdown of studies identified, 

screened, eligible, and included (see Appendix B). 

Thirty articles were ultimately included (see Evidence Table; Appendix C). The articles 

were organized by major theme and started with the theme most closely aligned with direct 

evidence for the inquiry. Each study and guideline was entered only once under their dominant 

theme, but the articles were color-coded to easily display their other pertinent themes. The color-

coded reference key is listed at the top with the PICOT question.  
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Melnyk and Fineout-Overholt’s (2015) Rating System for the Hierarchy of Evidence of 

Intervention/Treatment Question was used to classify the evidence levels. Five of the articles 

were level III study designs of systematic reviews of quantitative trials without randomization; 

19 were level IV study designs of case-control, cohort, or cross-sectional studies; one was a level 

VI descriptive study; and five were level VII articles of authority and expert opinions (Melnyk & 

Fineout-Overholt, 2015). The following is a further breakdown of levels of evidence associated 

with themes: 25 articles focused on the SBQ (level III = four, level IV = 17, level VI = one, level 

VII = three); 13 articles examined screening the obese population (level IV = eight, level VI = 

one, level VII = four); 13 articles evaluated the gravity of adults with OSA (level III = two, level 

IV = six, level VII = five); and ten articles researched how screening tools lead to diagnostic 

studies (level III = one; level IV = six; level VII = three). 

The researchers followed cohorts through subsequent status evaluations to make 

observations (Polit & Beck, 2012); therefore, the articles were largely prospective cohort studies 

or systematic reviews/meta-analyses of quantitative trials without randomization. The PICOT 

question did not provide much opportunity for qualitative research. All included articles were 

quantitative studies, descriptive research, or expert opinions. 

Evidence Synthesis by Themes 

 Screening the obese population for OSA with the SBQ has been assessed in several well-

designed cohort studies and systematic reviews of quantitative trials without randomization. The 

25 research studies included various populations and ranged in the year of publication from 2011 

to 2019. The majority of the included studies’ purpose was to evaluate the predictive 

performance of the SBQ for identifying patients with OSA. As the SBQ was initially created as a 

screening tool for the surgical population (Nagappa et al., 2017b), most studies were conducted 
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with preoperative patients or those referred to a sleep clinic. Four studies specifically examined 

the predictive performance of the SBQ among patients who were obese. A few expert 

committees asserted their opinion on the necessity of screening for OSA, the link between 

obesity and OSA, and screening tools; five reports were included. The evidence-based review 

comprised four themes that were identified across the included studies and expert statements and 

are as follows: OSA and adults, OSA screening prompting diagnostic testing, OSA screening in 

the obese population, and the SBQ (see Evidence Grid; Appendix D). 

OSA and Adults 

 Exposing the prevalence and seriousness of OSA was a significant theme 13 articles 

presented. Obstructive sleep apnea is a serious, potentially life-threatening sleep illness that is 

underdiagnosed (American Academy of Sleep Medicine [AASM], 2017; Aurora & Quan, 2016; 

Balk et al., 2011; Carneiro et al., 2012; Miller et al., 2018; Nagappa et al., 2017a; Nagappa et al., 

2017b; Tan et al., 2016). The prevalence of OSA has been predicted around 25% in the adult 

population (Nagappa et al., 2017a; Panchasara et al., 2017). An estimated 80% of people with 

moderate-to-severe OSA remain undiagnosed and untreated (Aurora & Quan, 2016). Most 

primary care providers do not screen for OSA, and only 20% of individuals with sleep-related 

symptoms visiting their primary care clinician reported their symptoms spontaneously (U.S. 

Preventive Services Task Force [USPSTF], 2017). Reasons found for the underdiagnoses and 

undertreatment of OSA include an underappreciation of the seriousness of the disorder, focusing 

on acute diseases instead of chronic, patients not disclosing their sleep-related symptoms, and a 

general lack of provider knowledge regarding OSA (Balk et al., 2011). Lack of provider 

education includes knowing how to identify OSA, how to diagnose OSA, and how to follow up 
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with patients after their diagnosis (USPSTF, 2017). Obstructive sleep apnea is a major public 

health problem (Duarte et al., 2017).  

The consequences of untreated OSA are wide-ranging from fragmented sleep to impaired 

quality of life (Aurora & Quan, 2016; Balk et al., 2011; Kapur et al., 2017). Current research has 

found OSA to be linked with an increased likelihood of comorbidities, including diabetes, stroke, 

heart disease, hypertension, mental health problems, and insufficient asthma control (Acet 

Öztürk et al., 2019; AASM, 2017; Aurora & Quan, 2016; Balk et al., 2011; Carneiro et al., 2012; 

Kapur et al., 2017; Miller et al., 2018; Nagappa et al., 2017b; Panchasara et al., 2017; Tan et al., 

2016). Obstructive sleep apnea that remains untreated has also been associated with increased 

motor vehicle accidents, decreased productivity at work, and impaired social interactions 

(Aurora & Quan, 2016; Balk et al., 2011; Kapur et al., 2017). The risk of postoperative 

complications is higher among people with undiagnosed OSA and can lead to increased hospital 

stays (Nagappa et al., 2017a). Furthermore, severe OSA is connected with increased all-cause 

mortality (USPSTF, 2017). Obstructive sleep apnea is not only a burden to an individual’s health 

but also an economic burden (Aurora & Quan, 2016; Nagappa et al., 2017b) and a burden on 

hospital services (Kapur et al., 2017; Nagappa et al., 2017a; Panchasara et al., 2017). Increased 

healthcare utilization is seen in people with untreated OSA, which leads to the importance of an 

early and accurate diagnosis for this common condition (Kapur et al., 2017). Data supports a 

decrease in healthcare utilization and cost, as well as improved quality of life and reduced risk of 

health consequences, following diagnosis and treatment of OSA (Kapur et al., 2017). 

OSA Screening Prompting Diagnostic Testing 

 The gold standard for diagnosing OSA is PSG (AASM, 2017; Aurora & Quan, 2016; 

Balk et al., 2011; Chung et al., 2014; Duarte et al., 2017; Kapur et al., 2017; Miller et al., 2018; 
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Tan et al., 2016). Polysomnography is widely accepted as the diagnostic standard as it is the most 

accurate tool for diagnosing OSA and can also identify co-existing sleep disorders (Kapur et al., 

2017). Because PSG is expensive and labor-intensive, several authors recommended using a 

simple screening device first to determine appropriate candidates for a formal sleep study 

(AASM, 2017; Aurora & Quan, 2016; Duarte et al., 2017; Miller et al., 2018; Tan et al., 2016). In 

addition to the high cost of PSG, there are added challenges to early diagnosis of OSA, such as 

long wait times to conduct the test and receive test results and limited access to testing areas 

(Kapur et al., 2017; Panchasara et al., 2017). Questionnaires prescreen individuals for further 

testing (Aurora & Quan, 2016; Balk et al., 2011; Miller et al., 2018; Tan et al., 2016). Screening 

tools also help practitioners prioritize their patients to efficiently allocate limited resources for 

PSG (Acet Öztürk et al., 2019). Individuals identified as high-risk for OSA based on screening 

tools should undergo diagnostic PSG testing (AASM, 2017; Aurora & Quan, 2016; Balk et al., 

2011; Miller et al., 2018; Tan et al., 2016). Identifying the risk for OSA can significantly reduce 

the frequency of undiagnosed and untreated OSA (Aurora & Quan, 2016; Tan et al., 2016).  

OSA Screening in the Obese Population  

Thirteen articles discussed the link between obesity and OSA. The prevalence of OSA is 

particularly high in patients who are obese (AASM, 2017; Aurora & Quan, 2016; Carneiro et al., 

2012; Chung et al., 2013; Duarte et al., 2019; Kapur et al., 2017; Kee et al., 2018; Kositanurit et 

al., 2018; Mergen et al., 2019; Pahkala et al., 2014; USPSTF, 2017). While the exact link 

between OSA and obesity is not fully understood, obesity may narrow the upper airway 

structure, alter functions in airway collapsibility, diminish chest wall compliance, change the 

relationship between respiratory drive and load compensation, and cause reductions in functional 
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residual capacity (Pahkala et al., 2014). Pahkala et al. (2014) believe the parapharyngeal fat 

area’s volume may play an essential role in the pathophysiology of OSA in overweight people. 

Carneiro et al. (2012) and Chung et al. (2014) assert that obesity is the most significant 

reversible risk factor of OSA. The risk for OSA is increased over tenfold in people with a BMI of 

> 29 kg/m2 (Mergen et al., 2019). In 2010, it was estimated that 45% of the obese population had 

OSA (Panchasara et al., 2017). Patients with a BMI of ≥ 30 kg/m2 are considered high-risk 

(AASM, 2017; Aurora & Quan, 2016; Chung et al., 2013; Duarte et al., 2019), and the 

correlation between BMI and AHI is strong (Chung et al., 2014). Obstructive sleep apnea 

worsens with weight gain and improves with weight reduction (Chung et al., 2014; Pahkala et 

al., 2014). While there is still insufficient evidence to recommend screening asymptomatic adults 

in the general public (USPSTF, 2017), high-risk groups should be screened for OSA with a 

validated questionnaire (AASM, 2017; Aurora & Quan, 2016; Chung et al., 2013; Duarte et al., 

2019; Kee et al., 2018; Mergen et al., 2019).  

STOP-Bang Questionnaire 

The SBQ is an eight-question survey predicting the likelihood of OSA; as the SBQ score 

increases, the greater is the probability of moderate-to-severe OSA (Nagappa et al., 2015; 

Panchasara et al., 2017). It has been validated as a screening tool for OSA in many languages, 

and a score greater than or equal to three has consistently demonstrated high sensitivity for 

detecting OSA in different populations (Acet Öztürk et al., 2019; Kositanurit et al., 2018). The 

survey contains four yes/no questions and four clinical attributes (Kapur et al., 2017). The eight 

dichotomous items included are snoring, tiredness, observed apnea, hypertension, BMI > 35 

kg/m2, age over 50, neck circumference > 43 centimeters for males and > 41 centimeters for 

females, and male sex (Nagappa et al., 2017a). The score ranges from zero to eight (Nagappa et 
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al., 2017a). A score of zero to two is classified as low-risk, a score of three or four as 

intermediate-risk, and a score between five to eight as high-risk for OSA (Chung et al., 2014).  

Twenty-one studies evaluated the predictive performance of the SBQ for identifying 

patients with OSA. The majority of the included studies compared the newer SBQ with the other 

available screening tools such as the ESS and the Berlin questionnaire (Amra et al., 2018a; Amra 

et al., 2018b; Chiu et al., 2107; Chung et al., 2013; Duarte et al., 2019; Kee et al., 2018; Lu et al., 

2017; Miller et al., 2018; Panchasara et al., 2017; Pataka et al., 2014; Silva et al., 2011). To 

calculate sensitivities and specificities of the various questionnaires, most participants underwent 

PSG for validation. When referencing various levels of OSA, mild was classified as five 

episodes or more on the AHI/respiratory disturbance index (RDI), moderate was classified as 

AHI/RDI greater than 15, and severe was classified as AHI/RDI greater than 30 (Acet Öztürk et 

al., 2019; Amra et al., 2018a; Christensson et al., 2018; Chung et al., 2012; Chung et al., 2013; 

Chung et al., 2014; Duarte et al., 2017; Duarte et al., 2019; Farney et al., 2011; Lu et al., 2017; 

Mergen et al., 2019; Miller et al., 2018; Panchasara et al., 2017; Pataka et al., 2014; Silva et al., 

2011; Tan et al., 2016). 

Many research studies found the SBQ to have high sensitivity for predicting moderate-to-

severe OSA, ranging from 66.2%- 98.7% (Acet Öztürk et al., 2019; Amra et al., 2018a; Amra et 

al., 2018b; Chiu et al., 2017; Chung et al., 2013; Duarte et al., 2017; Kee et al., 2018; Lu et al., 

2017; Mergen et al., 2019; Pataka et al., 2014; Silva et al., 2011; Tan et al., 2016). Some articles 

found the SBQ specificity to be modest for predicting moderate-to-severe OSA, ranging from 

45.5%-82.35% (Amra et al., 2018a; Chiu et al., 2017; Duarte et al., 2017; Lu et al., 2017; Silva et 

al., 2011; Tan et al., 2016). Kee et al. (2018) and Pataka et al. (2014) found the specificity of the 
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SBQ for moderate OSA to be lower at 12.7%-19%. Christensson et al. (2018) determined that an 

SBQ score under two has a probability of 95% to exclude moderate and severe OSA.  

While the SBQ may have a lower specificity than other screening tools, the SBQ is still a 

superior screening tool as high sensitivities are generally preferred to avoid missing cases that 

may lead to unfavorable health consequences (Chiu et al., 2017; Chung et al., 2012; Lu et al., 

2017; Mergen et al., 2019; Miller et al., 2018; Pataka et al., 2014). However, Silva et al. (2011) 

assert that high specificities may be more useful for community populations to avoid false 

positives. To improve the specificity of the SBQ, Chung et al. (2014) studied the predictive 

factors for OSA listed on the SBQ. They argued a STOP score of greater than or equal to two, 

male gender, and BMI > 35 kg/m2 were more predictive than age ≥ 50 and neck circumference > 

40 centimeters (Chung et al., 2014). Overall, the SBQ is a valid screening tool for OSA that can 

be used in the general population for adults with obesity (AASM, 2017; Mergen et al., 2019). 

Evidence Discussion 

Summary  

This paper contributes to further understanding the utility of the SBQ as a screening tool 

for OSA in adults with obesity. While OSA is the most prevalent sleep-breathing disturbance, it 

is underdiagnosed due to individuals not recognizing and reporting their symptoms and health 

professionals not asking about their patients’ sleep health (Frost & Sullivan, 2016). Untreated 

OSA can limit the ability to perform day-to-day activities, diminish the quality of life, 

compromise personal safety, and reduce labor productivity, all while increasing healthcare 

expenditures (Duarte et al., 2017). Because of the aging population and obesity epidemic, this 

sleep-breathing disorder represents a significant public health issue (Duarte et al., 2017; 

Mannarino et al., 2012). Early detection of the condition is of substantial value because of the 
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health outcomes previously described (Aurora & Quan, 2016). Furthermore, timely detection of 

the disorder will be more cost-effective for the healthcare system, insurance companies, and 

patients versus treating and managing the health conditions associated with OSA that may arise if 

the disease goes undetected (Aurora & Quan, 2016; Frost & Sullivan, 2016).  

Since primary care providers are often the first point of direct medical care, there is merit 

in screening for OSA in the outpatient internal medicine setting (Aurora & Quan, 2016). The 

USPSTF (2017) recently stated there is insufficient evidence to recommend screening for OSA 

in asymptomatic adults; however, this recommendation does not apply to high-risk groups, 

including individuals with a BMI of ≥ 30 kg/m2 (AASM, 2017). Current screening protocols and 

the populations who benefit from the screening will continue to evolve as new research emerges. 

It is anticipated that with more time and research, OSA screening will assimilate into clinical 

practice similarly as screening for other chronic diseases has been integrated into routine health 

evaluations (Aurora & Quan, 2016). Based on this literature search, the SBQ can be used in a 

primary care office to screen adults with obesity for OSA. 

Evidence Strength 

All 30 of the included articles have been published within the last ten years; current 

research is a strength (Polit & Beck, 2012). Five quantitative systematic reviews of cohort 

studies without randomization were examined, which Melnyk and Fineout-Overholt (2015) 

categorize as level III evidence. Nineteen articles consisted of level IV evidence from 

observational, case-control, and cohort studies that were identified as mid-level evidence because 

of their nonexperimental nature (Melnyk & Fineout-Overholt, 2015). Nonetheless, correlational 

research plays a crucial role in nursing research as many intriguing problems are not amenable to 

experimentation, yet the relationships among variables can still be studied (Polit & Beck, 2012). 
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The primary weakness of correlational studies is the risk of bias present in the data related to the 

self-selection of participants (Polit & Beck, 2012). One of the included articles was a quantitative 

descriptive study classified as level VI evidence (Melnyk & Fineout-Overholt, 2015). While 

being a low level of evidence because of the nonexperimental nature, being unable to determine 

a cause and effect relationship, and having a high risk of bias when sampling, descriptive study 

designs describe and document a phenomenon that may serve as a foundation for developing 

hypotheses or testing theories in the future (Melnyk & Fineout-Overholt, 2015). Evidence from 

the opinion of authorities was also appraised in five articles. Level VII evidence is the lowest 

level of evidence Melnyk and Fineout-Overholt (2015) recognize, but it can provide background 

information and a convenient summary from experts on the subject matter.  

Limitations 

Besides not finding and utilizing research articles with a high level of evidence or 

qualitative studies, other limitations of the articles include small sample size, not including a 

diverse population, inconsistent use of PSG, and convenience sampling. When quantitative 

research has too small of sample size, the data may not support the hypothesis, and when a 

homogenous population is studied, generalizability is limited (Polit & Beck, 2012). Six studies 

had less than 200 participants (Acet Öztürk et al., 2019; Carneiro et al., 2012; Lu et al., 2017; 

Miller et al., 2018; Pahkala et al., 2014; Panchasara et al., 2017). Chung et al. (2012), Chung et 

al. (2013), Chung et al. (2014), and Kositanurit et al. (2018) only included individuals from the 

surgery population, and nine research designs only included individuals from sleep clinic 

populations (Acet Öztürk et al., 2019; Christensson et al., 2018; Duarte et al., 2017; Duarte et al., 

2019; Farney et al., 2011; Mergen et al., 2019; Miller et al., 2018; Panchasara et al., 2017; Pataka 

et al., 2014). Additionally, when seven studies compared the SBQ score to the AHI result, they 
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used portable home PSG despite the gold standard for diagnosis being in-lab PSG (Chung et al., 

2012; Chung et al., 2013; Christensson et al., 2018; Kee et al., 2018; Miller et al., 2018; Silva et 

al., 2011; Tan et al., 2016). Lastly, while random sampling is not feasible for this inquiry, every 

study included for review utilized convenience sampling increasing the risk of bias and reducing 

the validity of the results (Melnyk & Fineout-Overholt, 2015).  

Gaps in Evidence 

A substantial reason for gaps in evidence regarding the value of the SBQ is that it was 

recently developed in 2008, and it was initially intended for use in the surgical population 

(Nagappa et al., 2017b). Currently, many research articles focusing on OSA revolve around sleep 

clinic or preoperative populations; therefore, more research is needed to generalize the results to 

primary care populations. Furthermore, the presence of comorbidities may affect research studies 

and the accuracy of their results as Chiu et al. (2017) mentioned, which warrants stricter 

inclusion and exclusion criteria for OSA studies. There is also some inconsistency on which 

populations classify as high-risk for OSA and warrant screening. Furthermore, despite the World 

Health Organization (n.d.) defining obesity as a BMI of ≥ 30 kg/m2, Duarte et al. (2019) and Kee 

et al. (2018) conducted their research on people with a BMI of ≥ 35 kg/m2 and Carneiro et al. 

(2012) and Kositanurit et al. (2018) studied individuals with a BMI of ≥ 40 kg/m2. Finally, there 

is currently no gold standard screening tool for OSA, but based on research over the last ten 

years since the development of the SBQ, the AASM (2017) advises patients with a BMI of ≥ 30 

kg/m2 to be screened with the SBQ or Berlin questionnaire. Continued research on OSA and the 

SBQ will generate new knowledge to add to the evidence-based practice guidelines in 

determining and recommending one OSA screening tool to be used in primary care among adults 

who are obese.  
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Theory 

Benner’s Model of Skill Acquisition in Nursing was the primary theory guiding the 

inquiry. This high middle range theory explains how nurse practitioners can progress from 

novice to expert by continuously learning and defines the order of stages in which they progress 

(McEwen, 2019). Excellent caring practices are achieved when clinicians practice, move through 

the stages, and ultimately develop expertise (McEwen, 2019). Benner’s model is frequently used 

as a rationale for career development and continuing education in nursing (McEwen, 2019), 

which aligned with the project team leader’s inquiry. Since two significant barriers to diagnosing 

OSA are patients’ lack of recognizing symptoms and healthcare providers not routinely asking 

about symptoms (Frost & Sullivan, 2016), it behooves providers to stay current on new tools and 

screening questionnaires to aid in prompt diagnoses of OSA. Benner’s model mirrors this notion 

by claiming clinicians develop a sense of responsibility toward their patients that can be 

enhanced by continuing education and research (Stewart, 2018). In terms of identifying patients 

at risk for OSA, providers can learn about the SBQ and choose to use it in their practice. Quicker 

identification of adults at risk for OSA is an example of an excellent caring practice that Benner 

asserts can happen when expert nurses continue to learn and use their knowledge to care for their 

patients (Stewart, 2018). See Appendix E for theory application to project diagram.  

Benner’s model received wide acceptance as it is based on research and derived from 

real-world practice experiences (Stewart, 2018). As the SBQ was recently developed in 2008 

(University Health Network, 2012) and the recommendations for screening for OSA are a newer 

topic that is currently evolving, there are gaps in literature surrounding OSA, the SBQ, and 

theories to guide screening interventions. However, Benner’s model has been the basis of dozens 

of non-research and research-based studies. For example, Meretoja and Koponen (2012) used 
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Benner’s model to compare actual nurse competencies with optimal competencies in clinical 

settings. Benner’s model has also been used to develop an educational module to improve nurse 

competency in intravenous therapy (Woody & Davis, 2013).  

Methods 

IRB and Site Approval 

The rural primary care clinic serving as the project site did not have its own Institutional 

Review Board (IRB). The University of Missouri – Kansas City (UMKC) IRB served as the 

primary IRB. The project team leader submitted the project for IRB approval of evidence-based 

quality improvement, not human subjects research. In summer 2020, site and faculty approval 

were granted (see Appendix F for faculty approval). Within a few weeks, a determination was 

made by the UMKC IRB board, classifying the project as a quality improvement activity not 

requiring IRB review (see Appendix G). 

Ethical Considerations  

Respecting the integrity of the project and the research participants is an essential part of 

the scientific process (Bonnel & Smith, 2017). One key ethical standard is permission to use 

instruments. The SBQ is available for use in the public domain as it is published online; 

therefore, no formal permission to use the tool was necessary. Conflict of interest is another 

ethical standard; the project team leader denied any known conflict of interest related to the 

evidence-based project. Ensuring autonomy, justice, and beneficence for human subjects is the 

most comprehensive ethical standard for clinical projects (Bonnel & Smith, 2017). As this was a 

quality improvement project, there was no formal recruitment process or informed consent 

required. The intervention was provided to all patients meeting inclusion criteria as the new 

standard of care. Nonetheless, project information was provided to all patients in the intervention 
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group, and verbal agreement to participate was obtained without coercion before the intervention 

began. During the implementation period, the screening intervention was offered to all patients 

with obesity at the primary care clinic as they were the target population. The included patients 

were informed of the purpose of the quality improvement project and their right to ask questions, 

how they were chosen to participate, their right not to participate, and the benefits and potential 

inconveniences of participating. The participants’ right to confidentiality, privacy, and protection 

was stressed. During the electronic health record chart reviews used for data acquisition, the 

project team leader was compliant with HIPAA policies; only data pertinent to the project was 

obtained from charts. No patient information unrelated to the project was shared.  

 The autonomy of all participants, including vulnerable populations, should be protected. 

In this study, the participants were individuals who were obese. Vulnerable people in healthcare 

include those labeled with a stigmatizing complex medical disease (Waisel, 2013). As previously 

discussed, 41.2% of females and 36.7% of males residing in Macoupin County were obese in 

2011 (IHME, 2016). Furthermore, social determinants of health such as exposure to crime, 

literacy and health literacy, and socioeconomic conditions might have been present among the 

Illinois healthcare clinic patients. A plan for protecting all potential participants was made and 

detailed in the previous paragraph to ensure all individuals could make autonomous decisions.  

Funding 

The project did not require financial support from a third party. A separate room and other 

accommodations were not necessary as the setting was in a primary care provider’s already 

established office. The project team leader provided 150 copies of the SBQ, which cost $15. A 

scale, tape measures for neck circumference, a stadiometer, and pens were already present at the 

clinic. The project team leader donated her time during the quality improvement project. The 
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rural primary care setting might choose to continue the screening intervention now that the 

project is done, and this would not add any extra costs for the clinic if they integrated the SBQ 

into their electronic health record similarly to their other screening tools. The primary care 

provider or medical assistant that would be administering the SBQ will already be scheduled to 

work and be getting paid for their current job duties. A budget table is provided (see Appendix 

H). 

Setting and Participants 

The project took place at a Federally Qualified Health Center striving to be a Patient-

Centered Medical Home. The clinic accepts most insurance plans and offers a sliding fee scale to 

provide quality service to all people. There are numerous locations of these Illinois clinics 

offering varying services such as family medicine, obstetrics and gynecology, dental, and 

behavioral health. The project site location focuses on primary care and is staffed by one 

physician assistant, two medical assistants, and two receptionists. In 2011, 41.2% of female 

residents in the county the clinic serves were obese, and 36.7% of male residents were obese 

(IHME, 2016). 

The quality improvement project took place over one month. Fifteen days were used for 

the intervention period. The baseline period also spanned fifteen days and was chosen mirroring 

the same pattern of days in the week chosen for the intervention period. The baseline period was 

specifically chosen to start before the provider knew about the project plans. All individuals over 

age 18 attending their primary care appointment with a BMI of ≥ 30 kg/m2, who did not meet the 

exclusion criteria, were approached to be included in this project. Exclusion criteria consisted of 

a previous diagnosis of OSA or any other sleep breathing disorder, pregnant women, telehealth 
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visits, and those unwilling to give participate. It was anticipated that convenience sampling 

would be used to yield at least 82 participants.  

Evidence-Based Practice Intervention and Implementation 

 The proposed screening intervention aimed to increase the number of patients identified 

at risk for OSA, as evidenced by an increase in referrals to PSG. The intervention was using the 

SBQ to screen all adults with obesity for OSA at their primary care appointment, regardless of 

the reason for their visit. The SBQ is an evidence-based screening tool for OSA that is easy to 

administer and calculate the score. Depending on the SBQ score, which showed the relative risk 

for OSA, the physician assistant was equipped with a guideline on when to make referrals to 

diagnostic PSG. The evidence-based project took place over one month; the entire project 

timeline (see Appendix I) and intervention flow diagram are provided (see Appendix J). 

By the end of summer 2020, the project team leader confirmed the site location and 

obtained UMKC IRB approval. From there, the project team leader gathered materials and 

informed the necessary parties of the quality improvement project. The only materials needed 

were copies of the SBQ; the project team leader provided the clinic with 150 copies. A scale, 

stadiometer, tape measures, and pens were already at the project site.  

Convenience sampling was used to recruit participants. For 15 days, all adults with a 

BMI of ≥ 30 kg/m2 attending their primary care appointment were asked to be included and 

agreed to be screened for OSA with the SBQ. Before the physician assistant entered the room, 

the project team leader assisted the patient in answering the eight-question survey. The scoring 

and classification of the SBQ between low, intermediate, and high-risk for OSA were calculated 

by the project team leader. The project team leader provided the physician assistant with the 

completed SBQ before he saw the patient. The provider then discussed with the patient their risk 
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for OSA during their visit, and a diagnostic referral was or was not made. The physician assistant 

was not required to refer to PSG based on a patient’s score, but he was made more aware of OSA 

and provided with additional information to guide his decision-making. The patients did not have 

to agree to a referral to PSG. The project team leader utilized REDCap when recording the 

intervention group’s demographics, OSA risk levels, and SBQ scores, as well as if the provider 

entered a referral to PSG if their SBQ score was greater than or equal to three. 

For the pre-intervention group, the project team leader conducted a retrospective chart 

review of the electronic health record. The chart review was conducted on a time period before 

the physician assistant knew about the project and was utilized to represent baseline data for 

comparison. The project team leader collected demographics, estimated OSA risk levels, 

estimated SBQ scores, and referrals on patients meeting inclusion criteria seen over 15 clinic 

days. The OSA risk level and SBQ score were estimations because neck circumference was not 

recorded, as well as if the patient endorsed snoring, gasping for air at night, or daytime fatigue. 

These questions were omitted, making the maximum SBQ score possible a four and maximum 

OSA risk level as intermediate. By the end of January 2021, data collection was completed and 

logged in REDCap. See Appendix K for the logic model.  

Organizational Change Process 

Kotter and Cohen’s Model of Change was used as a framework for change in this 

evidence-based project. Kotter and Cohen (2012) assert there are eight steps for successful 

change: increase urgency, build the guiding team, get the vision right, communicate the buy-in, 

empower action while removing barriers, create short-term wins, do not let up, and make the 

change stick. The key to organizational change is appealing to emotions (Kotter & Cohen, 2012). 

For the project team leader to be successful, it was necessary to communicate her vision and 
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promote the need for improved OSA screening with the SBQ in emotionally engaging ways that 

prompted the provider to change his current behavior. The severity of undiagnosed and untreated 

OSA is often unknown; the project team leader created urgency by providing updated statistics to 

the physician assistant. The project team leader built the guiding team by carefully selecting a 

strong group of individuals passionate about change. It was anticipated that once the physician 

assistant saw the positive transformation of screening with the SBQ, he would accept the change 

as worthwhile, encourage others to adopt their behaviors, and nourish the new culture. 

Evidence-Based Practice Model 

 The Iowa Model Revised guided this quality improvement project. This model aids 

clinicians in making decisions about clinical practices that affect healthcare outcomes and 

promote quality care (Titler et al., 2001). There are six steps in the Iowa Model Revised: assess 

the need for change, identify the best evidence, analyze the evidence, create practice change, 

implement the change in practice and evaluate, and maintain the change in practice (Titler et al., 

2001). This evidence-based model directly aligned with the project team leader’s proposed 

quality improvement project as she identified a need for change in recognition of OSA, and she 

questioned current practice standards. After an extensive literature review, the project team 

leader aimed to create a practice change initially with a pilot study. With evaluation and 

dissemination, the project team leader hoped to positively affect patient care and implement a 

sustainable screening tool and process for OSA. 

Study Design 

A quasi-experimental study with a two-group comparison between-groups design was 

used for the quantitative study. The two groups included were a retrospective baseline group and 

a prospective intervention group. The intervention was screening for OSA with the SBQ. The 
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primary outcome was the identification of OSA risk levels among adults with obesity. This was 

measured with the SBQ. The secondary outcome was the number of adults with obesity referred 

to PSG if their SBQ score was greater than or equal to three identifying intermediate or high-risk 

for OSA. A retrospective chart review was completed to assess how many patients were referred 

to PSG before the provider screened for OSA with the SBQ, representing the baseline data, and 

how many individuals were referred to PSG when the provider routinely screened patients with 

the SBQ, representing the intervention data. The statistical analysis measured the impact of the 

SBQ on the number of patients referred to PSG. Randomization of study participants was not 

used in this project as randomizing the intervention came with ethical considerations, and it 

would have been difficult for the physician assistant to return to his current practice of screening 

for OSA once he was briefed on the severity of undiagnosed OSA and the utility of the SBQ.  

Validity 

Internal validity is essential when establishing the SBQ is what caused the change in the 

number of referrals to PSG. Ensuring the project had a high level of internal validity, thoughtful 

inclusion and exclusion criteria were established. Clearly written study protocols were also 

provided. Decreasing the chance for attrition, the intervention occurred during one already 

planned health visit, and there was no follow-up; there was no substantial time commitment for 

the participant nor repeated testing. A threat to the quality improvement project’s internal validity 

was the lack of random assignment for participants. 

 Aspects promoting external validity were necessary to address the transferability of 

utilizing the SBQ to screen adults with obesity for OSA to the general public. The theoretical 

population was carefully defined as all adults with a BMI of ≥ 30 kg/m2. The project team leader 

chose a study population of adults attending their primary care appointment to avoid bias that 
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may have been seen in a sleep clinic or perioperative population. The study population was 

adults with obesity attending their previously established health appointment, regardless of their 

chief complaint or reason for the visit. While the sampling method utilized was convenience 

sampling from one primary care clinic, threatening the project’s external validity, the participants 

included had various chief complaints making the sample similar to the general public.  

Outcomes 

The primary outcome to be measured was the identification of OSA risk levels among 

adults with obesity. The secondary outcome to be measured was the number of adults with 

obesity referred to PSG if their SBQ score was greater than or equal to three, warranting a 

referral. The intervention participants who were screened with the SBQ were compared to the 

baseline participants who were not screened with the SBQ. The baseline group either did not 

receive any screening or were screened with the ESS depending on the physician assistant’s 

preference. The projected impact of screening patients with the SBQ was an increase in the 

identification of those at risk for OSA, evidenced by the rise in referrals to diagnostic PSG. 

Anticipated long-term outcomes included an increase in referrals to PSG, aiding in earlier 

recognition, diagnoses, and treatment of OSA, improving health outcomes for patients. See 

Appendix L for the logical flow of outcomes to analysis. 

Measurement Instrument 

The SBQ was utilized as the primary measurement tool in the quality improvement 

project (see Appendix M). The eight-question survey contained four yes/no questions about if the 

patient snores, stops breathing at night, experiences daytime fatigue, and has hypertension, in 

addition to four clinical attributes of BMI > 35 kg/m2, age > 50, neck circumference > 43 cm for 

males and > 41 cm for females, and if they are male (Kapur et al., 2017). The dichotomous items 
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resulted in a score ranging from zero to eight. A score of zero to two was classified as low-risk, a 

score of three or four as intermediate-risk, and a score between five to eight as high-risk for OSA 

(Chung et al., 2014). While initially validated for the surgical population (Chung et al., 2014), 

the SBQ is a validated screening tool with high sensitivity for predicting moderate-to-severe 

OSA in many languages, and a score greater than or equal to three has consistently demonstrated 

high sensitivity. At the time of the project, there were no published results regarding the 

reliability of the SBQ. Nonetheless, the SBQ is an appropriate screening test for OSA that can be 

used in the general population for adults with obesity (AASM, 2017; Mergen et al., 2019). 

At the beginning of their primary care appointment, the project team leader assisted the 

patient in completing the eight-question survey. The patient answered the four yes/no questions, 

and the project team leader helped complete the four clinical attributes. While the project team 

leader remained with the patient and assisted throughout the process of completing the SBQ, the 

SBQ is easy to read and understand. The readability level of the SBQ is rated an ‘A,’ has a 

Flesch Reading Ease score of 87.0, and a Flesch-Kincaid Grade Level of 2.7 (Readable.io, 2017). 

The SBQ is available for use without permission online. 

Quality of Data 

G*Power was the power analysis software used to calculate power. A correlation point 

biserial model t-test and a priori power analysis indicated a sample size of 82 was ideal for two 

tails, effect size of 0.3, alpha of 0.05, and power of 0.8 (Heinrich-Heine-Universität Düsseldorf, 

2020). Baseline data was obtained by performing a retrospective chart review of 15 days before 

implementing the intervention. This data was used to determine how many patients with obesity 

were referred to PSG if their SBQ warranted referral, estimated SBQ score, estimated OSA risk 

level, and patient demographics of BMI, age, gender, race, and if the patient had hypertension. 
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Neck circumference was not collected for this group as it was not a standard measurement the 

physician assistant would have obtained during a routine health appointment when not screening 

with the SBQ. The OSA risk level and SBQ score were estimations since neck circumference and 

subjective complaints of snoring, gasping for air at night, and daytime fatigue were not recorded. 

With these questions omitted, the maximum SBQ score for the baseline group was four, and the 

maximum risk level was intermediate. Post-intervention data from the 15 days of using the SBQ 

was collected in real-time and included demographics, OSA risk levels, SBQ scores, and if the 

provider entered a referral to PSG if their SBQ score warranted it. Baseline and intervention 

group data were logged in REDCap (see Appendices O and N for data collection templates).  

Published studies have evaluated the clinical utility of the SBQ in predicting risk for 

OSA, but none were found that focused on a primary care population of adults with obesity. As 

the SBQ is a newer screening tool, most studies currently focus on calculating the sensitivity and 

specificity of the questionnaire. Nagappa et al. (2015) and Panchasara et al. (2017) assert that the 

SBQ predicts the likelihood of OSA, and as the SBQ score increases, the greater is the 

probability of moderate-to-severe OSA. The project team leader used the SBQ score of greater 

than or equal to three as Acet Öztürk et al. (2019) and Kositanurit et al. (2018) found that score 

consistently demonstrated high sensitivity for detecting OSA. Despite the lack of exact 

comparable studies, the SBQ has been found to be an appropriate screening test for OSA that can 

be used in the general population for adults with obesity (Mergen et al., 2019). 

Statistical Analysis 

Descriptive statistics were used for both outcomes. For the first outcome of identification 

of OSA risk level, descriptive data were compared between the baseline and intervention groups 

and included OSA risk levels and numeric SBQ scores. For the second outcome of referrals to 
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PSG, descriptive data were compared between the baseline and intervention groups and included 

if there was a referral if the SBQ score warranted it. Demographic data that was collected 

included BMI, age, neck circumference, gender, race, and if the patient had hypertension. 

Descriptive statistics were used as the statistical analysis method for the demographics. Nominal 

data were analyzed using chi-square to calculate the statistical significance, and ratio data were 

analyzed using an independent t-test. A two-tailed test was utilized to capture if the results 

moved opposite of the anticipated direction. An alpha of 0.05 was considered significant, and a 

95% confidence interval was used. The Statistical Package for the Social Sciences Version 26 

was utilized for statistical analysis. See Appendix P for the statistical analysis template. 

Results 

Setting and Participants 

The quality improvement project took place over 30 days at a rural primary clinic site. 

Fifteen days were used for the intervention period and were selected between November 2, 2020, 

and December 11, 2020, based on provider and project team leader availability. The baseline 

period also spanned 15 days and was chosen between January 27, 2020, and March 6, 2020, 

mirroring the same pattern of days chosen for the intervention period. The physician assistant 

was contacted about this project in late March of 2020; thus, the baseline period was specifically 

chosen to start before the provider knew about the project. The established inclusion and 

exclusion criteria were used, with a total of 113 participants recruited for the study using 

convenience sampling. Every patient approached to be included in the study for the intervention 

group agreed to participate, bringing the total for the intervention sample size to 36 people. The 

baseline group was found via retrospective electronic health record review and included 77 

patients.   
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The demographics for the baseline and intervention groups were statistically similar. In 

the baseline group, 74 participants were Caucasian, one was Black, and two were Hispanic (see 

Appendix Q). In the intervention group, 34 individuals were Caucasian, one was Black, and one 

did not identify with the given race options. The groups were statistically similar, X2(113) = 

3.384, p = .336. In the baseline group, 36% of participants were older than 50 compared to the 

53% of participants being older than 50 in the intervention group, yet there was no statistical 

difference between the groups, X2(113) = 2.721, p = .099. While all adults included in the 

intervention were obese, the SBQ specifically asked if the BMI was > 35 kg/m2. In the baseline 

group, 58% of participants had a BMI of > 35 kg/m2 compared to 67% of participants in the 

intervention group. The groups remained statistically similar, X2(113) = .698, p = .403. In the 

baseline and intervention groups, 42% of participants were men, which demonstrated no 

statistical significance between groups, X2(113) = .000, p = .991. In the baseline group, 56% of 

individuals had hypertension compared to 72% of people in the intervention group. There was no 

statistical difference between groups, X2(113) = 2.768, p = .096. 

Actual Intervention Course 

 Throughout fall 2020, the project team leader remained in communication with the 

physician assistant at the project site discussing materials and the projected timeline. The project 

team leader began screening patients at the clinic on November 2, 2020. She provided the clinic 

with 150 copies of the SBQ. The medical assistants roomed patients, and once a potential 

participant was identified after their height and weight were obtained, the team leader would 

enter the exam room. The project team leader then assisted the patient in completing the SBQ, 

including measuring their neck circumference, to determine their risk for OSA, which took less 

than one minute. Next, the project team leader exited the room and provided the physician 
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assistant with the patient’s SBQ score and associated risk level. The physician assistant would 

then conduct his routine health examination for the patient and discuss their risk for OSA; a 

referral to PSG was sometimes made. The project team leader was not involved during any part 

of the patient’s visit once the SBQ was completed. After the patient left, the physician assistant 

returned the SBQ template to the team leader and vocalized if a referral was made. The project 

team leader used REDCap to log patients’ demographics, SBQ scores, OSA risk levels, and 

referrals. This process lasted for 15 nonconsecutive days concluding on December 11, 2020. 

Thirty-six participants were approached to be included in the intervention group, and all agreed. 

 In January 2021, the project team leader began the retrospective chart review of the 

electronic health record. The chart review covered dates between January 27, 2020, to March 6, 

2020. The project team leader intentionally chose a time period before the physician assistant 

knew about the project to avoid any potential bias as the goal was to capture the physician 

assistant’s routine screening practices for OSA, or lack thereof, and referral rates. Fifteen 

nonconsecutive days were chosen to mirror the same pattern of days in the week during the 

intervention period. Seventy-seven patients were included for the baseline group. Their 

demographics, estimated OSA risk levels, estimated SBQ scores, and if there was a referral to 

PSG were again documented in REDCap. The OSA risk level and SBQ score were estimations 

because neck circumference was not recorded, as well as if the patient endorsed snoring, gasping 

for air at night, or daytime fatigue. Since these questions were omitted, the maximum SBQ score 

for the baseline group was four, and the maximum OSA risk level was intermediate.  

Outcome Data  

STOP-Bang Questionnaire Scores 
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The primary outcome measured was the identification of OSA risk levels among adults 

with obesity. The SBQ was used to measure OSA risk and provided a score of zero to eight. 

Descriptive statistics were used to analyze SBQ scores in the baseline and intervention groups. 

While it appears that the intervention group overall had higher SBQ scores (see Appendix Q), 

there is missing data from the baseline group that would affect the SBQ scores. Four questions 

could not be answered when searching through electronic health records for the baseline group, 

making four the maximum score a baseline participant could have. Despite some missing data, 

the results showed when using the SBQ, patients’ SBQ scores were identified, which is necessary 

to interpret their levels of risk for OSA. 

Obstructive Sleep Apnea Risk Level 

Again, as the primary outcome measured was the identification of OSA risk levels among 

adults with obesity, the SBQ scores were converted to categorical risk levels. Descriptive 

statistics were used to categorize OSA risk levels between low, intermediate, and high. In the 

baseline group, 66% of participants were low-risk, 34% were intermediate-risk, and 0% were 

high-risk (see Appendix Q). In the intervention group, 19% of participants were found to be low-

risk, 39% were intermediate-risk, and 42% were high-risk. While it initially appeared that the 

intervention group included patients with higher risk levels than the baseline group, there is 

missing data that would affect their OSA risk level. With four questions on the SBQ not being 

able to be answered, the maximum risk level a baseline participant could have been was 

intermediate. Despite some missing data, the results showed when using the SBQ, patients’ OSA 

risk levels were identified.  

Polysomnography Referrals  
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The secondary outcome measured was the number of adults with obesity who were 

referred to PSG if their SBQ score indicated at least intermediate-risk of OSA. Descriptive 

statistics were used to describe if a referral was placed. In the baseline group, 34% of the 

participants warranted a referral, according to the SBQ. Only 4% were referred to PSG, while 

96% were not referred. In the intervention group, 81% of the patients warranted a referral based 

on their SBQ findings. Fifty-two percent were referred, while 48% were not. As previously 

mentioned, the baseline data was limited, and therefore the baseline participants’ scores and risk 

levels may have actually been higher than discovered via chart review. Despite some missing 

data, the results showed when using the SBQ, the physician assistant increased the frequency of 

referrals for intermediate and high-risk patients from 4% to 52% (see Appendix Q). 

Discussion 

Successes 

 Major successes included provider and patient acceptance of the intervention. The 

physician assistant and his medical staff were welcoming to the project team leader and 

enthusiastic about the quality improvement project. The physician assistant discussed OSA and 

offered a PSG referral to each patient who identified as intermediate or high-risk. While not all 

patients were willing to take the referral, every patient approached to be included in the 

intervention agreed. Numerous patients were surprised to find out they were at risk for OSA and 

vocalized they would never have brought up their sleeping habits without being prompted by 

their health care provider. At the close of the project, the physician assistant verbalized his wish 

to get the SBQ uploaded into the electronic health record so it could replace the ESS they 

currently have access to use. Additionally, the frequency of referrals to PSG increased from 4% 

to 52% for patients at risk for OSA, which is powerful data. 
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Study Strengths  

 Elements of the project setting strengthened the study. The primary care site is located in 

a rural community. The physician assistant has been the sole provider at the clinic for 12 years 

and has developed a great rapport with his patients. This may have contributed to his patients 

being accepting of the referral once he suggested it. There is also great comradery with the staff 

at the project site. There are only five people that work there, and they are willing to take on new 

projects and ideas if the outcomes may benefit their patients. The staff and leadership team 

recognized that this quality improvement project could help fill a void they currently had as they 

did not have a routine screening process for OSA, and they only had access to the ESS when 

needing to screen patients for OSA. Furthermore, the clinic had suitable resources to support 

patient completion of the SBQ. Lastly, the study was designed to easily incorporate into practice 

so that the intervention may continue after the close of the project. Adding OSA screening for 

patients with obesity would be easy for the medical assistants to continue as they routinely check 

the height and weight of their patients and provide screening measures as appropriate, such as the 

Patient Health Questionnaire-9 before the physician assistant enters the room. 

Results Compared to Evidence in the Literature 

Published studies have evaluated the clinical utility of the SBQ in predicting risk for 

OSA, but none were found that measured identification of OSA risk level as evidenced by 

referrals to PSG when incorporated into clinical practice at a primary care site. Most studies have 

focused on calculating the sensitivity and specificity of the questionnaire with participants 

undergoing PSG for validation. Several research studies found the SBQ sensitivity to be high for 

predicting moderate-to-severe OSA, ranging from 66.2%- 98.7% (Acet Öztürk et al., 2019; Amra 

et al., 2018a; Amra et al., 2018b; Chiu et al., 2017; Chung et al., 2013; Duarte et al., 2017; Kee et 
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al., 2018; Lu et al., 2017; Mergen et al., 2019; Pataka et al., 2014; Silva et al., 2011; Tan et al., 

2016). Numerous studies found the SBQ specificity to be modest for predicting moderate-to-

severe OSA, ranging from 45.5%-82.35% (Amra et al., 2018a; Chiu et al., 2017; Duarte et al., 

2017; Lu et al., 2017; Silva et al., 2011; Tan et al., 2016). While the SBQ may have a lower 

specificity than other screening tools, the SBQ is still a superior screening tool as high 

sensitivities are commonly preferred to avoid missing cases that may lead to negative health 

consequences (Chiu et al., 2017; Chung et al., 2012; Lu et al., 2017; Mergen et al., 2019; Miller 

et al., 2018; Pataka et al., 2014). Mergen et al. (2019) claim the SBQ is a highly sensitive and 

appropriate screening tool for OSA screening in patients with obesity. Previous studies have 

found that when using the SBQ, patients scoring three or higher are in the best position to be 

referred to diagnostic PSG (Acet Öztürk et al., 2019; Kositanurit et al., 2018).  

Limitations 

Internal Validity Effects 

Several factors threatened the project’s internal validity. Limited data available to 

complete the SBQ for the baseline population impacted internal validity. The baseline 

participants’ answers to the SBQ were found by the project team leader when she conducted a 

retrospective electronic health record chart review. The SBQ had eight questions, but only four 

could be completed for the baseline group. Neck circumference and the subjective complaints of 

snoring, gasping for air at night, and daytime fatigue could not be recorded for the baseline 

group. With these questions omitted, the maximum SBQ score for the baseline group was four, 

and the maximum OSA risk level was intermediate. It can be hypothesized that the baseline 

group would have scored higher on their SBQ score and entered into a higher OSA risk level, but 

this cannot be confirmed without the missing data. Even in the intervention group, there was the 
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potential for missing data. If the participant had never been told they snore at night or that they 

gasp for air, it is possible they answered no to the questions when the answer was yes. These 

factors likely resulted in lower SBQ scores and decreased OSA risk levels.  

Another factor that decreased the project’s internal validity is the COVID-19 pandemic 

and resultant telehealth visits. Telehealth visits were excluded from the study for both the 

intervention and baseline groups. However, the intervention group occurred during a time period 

when the rural primary care clinic was limiting the number of face-to-face visits per day. This 

may be partly why only 36 participants were identified over 15 days compared to the 77 

participants identified before COVID restrictions were in place. In theory, the sample size for 

each group should not change the frequencies reported, and the demographics in both groups 

were found to be statistically similar, but it would have been ideal to have an equal sample size. 

External Validity Effects 

 There are a few factors that affect the transferability of the SBQ screening intervention. 

First, convenience sampling from one primary care clinic was utilized, threatening the project’s 

external validity. Adults with obesity were the target population limiting the transferability of 

results to individuals who are not obese. Another factor was the project setting served a 

population comprised of mostly underinsured patients who are Caucasian. The results from this 

project may not be transferable to different patient populations. Also, the staff at the project site 

were interested and excited about continuous improvement and change that benefits their 

patients. Not all primary care clinics foster the same culture for change. 

Sustainability of Effects 

This project was designed with the potential to be sustainable. While the physician 

assistant expressed great satisfaction with the SBQ screening tool compared to the ESS, it would 
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increase the sustainability of the project if the SBQ was integrated into the electronic health 

record like the project site’s other screening questionnaires. When paper templates run out, it will 

become another task during an already busy day to re-print more. The economics and finances of 

the project support sustainability. There are no direct costs, and the indirect costs of copying or 

printing the template are minuscule. If the SBQ became integrated into the electronic health 

record, there would be no costs for this intervention at all for the clinic or patient. 

Efforts to Minimize Study Limitations 

 Efforts were incorporated into the project when necessary, to minimize limitations on the 

results. Using the electronic health record data when calculating SBQ scores and OSA risk levels 

most likely resulted in lower scores. However, knowing the scores are reported lower but most 

likely are higher because of missing data provides an opportunity for discussion surrounding 

how impactful the results may have been with complete data. If the SBQ scores and OSA risk 

levels for the baseline group were higher, that could have resulted in an even smaller percentage 

of patients at risk for OSA who were referred to PSG in the baseline group. Additionally, adults 

with obesity were the target population which threatens the transferability of results; however, 

every adult with a BMI of ≥ 30 kg/m2 was approached to be included in the study regardless of 

their chief complaint, which helped offset that external validity threat. Lastly, telehealth visits 

were added as an exclusion criterion. Initially, they were not included, but once the COVID-19 

pandemic started, the project team leader modified the exclusion criteria to keep the baseline and 

intervention group consistent with only screening patients during face-to-face visits.   

Interpretation 

Expected and Actual Outcomes 
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 The project team leader expected to recruit 82 patients but ended up recruiting 113 

participants. It was unexpected that the baseline and intervention group were not more similar in 

sample size; this could have been related to the increase in telehealth visits during the pandemic. 

It was expected that the demographics between the two groups would be similar, which they 

were. It was projected that when screening with the SBQ, patients’ OSA risk levels would be 

identified. Actually, when screened with the SBQ, the patients’ OSA risk levels and SBQ scores 

were identified and able to be analyzed. It was anticipated that the number of adults with obesity 

who warranted a referral to PSG would increase when the project team leader started screening 

every patient with obesity presenting to the clinic. The actual outcomes of the project did show 

an increase in referrals to PSG when utilizing the SBQ. The provider referred one patient to PSG 

before the intervention and fifteen patients post-intervention. This increased his frequency of 

referrals from 4% to 52% for patients identified as at intermediate or high-risk for OSA. 

Intervention Effectiveness 

 Casual relations are difficult to determine as the physician assistant was not required to 

refer to PSG even if the patient was identified as intermediate or high-risk. The SBQ score and 

associated OSA risk level were meant to guide the provider’s decision-making; however, to 

avoid provider resistance, the quality improvement project did not mandate the provider to refer 

patients with an SBQ score of greater than or equal to three. Nonetheless, it can be assumed that 

the type of setting used in this project assisted with the intervention’s effectiveness.  

The type of setting in which the study intervention of the SBQ screening is most likely to 

be effective is similar to the setting for this project if the COVID-19 pandemic did not exist. 

Ample resources, engaged staff, and the provider’s willingness to make change are needed for 

the intervention’s success, all of which the rural primary care setting had. The SBQ screening 
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intervention is ideal for face-to-face patient visits but not telehealth. While seven out of the eight 

SBQ questions could be answered via telehealth, there would be missing information for neck 

circumference. The rural primary care clinic pre-pandemic before telehealth was utilized would 

be an ideal setting for the SBQ screening intervention. 

Intervention Revision 

 Several intervention modifications could be made to improve the attainment of expected 

outcomes. If the intervention and baseline period were extended past 15 days, more participants 

could have been included and their results analyzed. Additionally, if the setting only conducted 

face-to-face visits, there would have been more participants. Lastly, the SBQ could be 

incorporated into the electronic health record to increase the ease of administering. That way, if a 

PSG referral was made, the SBQ score would already be loaded into the patient’s profile.  

Expected and Actual Impact to Health System, Costs, and Policy 

 The expected impact of the project was that screening with the SBQ increased the 

number of patients identified at risk for OSA and increased the number of patients referred to 

diagnostic PSG. The actual impact of the intervention did result in earlier identification of risk 

for OSA and an increase in referrals to PSG. Long-term expectations of this project include a 

reduction of the numerous physical and mental conditions resulting from untreated OSA, an 

increased quality of life for patients with OSA, and a decrease in healthcare utilization.  

Funding was not necessary for this project. It was expected the intervention would cost 

$15 in printing costs which it did. The screening tool can be found online for free, making the 

intervention economically sustainable. It was expected that time would not be a large 

expenditure aiding in the project’s sustainability. During the intervention, the project team leader 

donated her time which was largely spent waiting for patients to arrive at their appointment and 
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waiting for the provider to finish the appointment so results could be logged. The actual time 

spent screening patients with the SBQ was less than one minute per patient. 

Conclusion  

Practical Usefulness of Intervention 

 Obstructive sleep apnea is a common yet underreported, underdiagnosed, and 

undertreated condition (Semelka et al., 2016). While the common symptoms are daytime fatigue 

and snoring, this disease can negatively affect the entire body (Jin, 2017). With obesity being the 

most significant risk factor for OSA, the prevalence of OSA is expected to continue to increase 

as the global obesity epidemic evolves (Garvey et al., 2015). In the current paradigm of care, 

primary care providers are in the best position to screen for OSA and refer high-risk patients to a 

sleep specialist (Aurora & Quan, 2016). The SBQ is a highly sensitive and appropriate screening 

test for OSA screening in patients with obesity (Mergen et al., 2019). Patients scoring three or 

higher on the SBQ are in the best position to be referred to diagnostic PSG (Acet Öztürk et al., 

2019; Kositanurit et al., 2018). When the SBQ was implemented at the project site, patients’ 

OSA risk levels were identified, and the provider increased the frequency of referrals for 

intermediate and high-risk patients from 4% to 52%. 

Further Study of Intervention 

 More research is needed to show primary care clinics are an ideal location to screen 

obese adults for OSA using the SBQ. Further studies are also necessary as there is not a gold-

standard screening tool for OSA. While site-specific improvement at a primary care clinic was 

the purpose of this study, it would be of benefit to study the SBQ in varying populations. The 

implementation of this screening protocol in primary care settings is feasible and sustainable. 

Long-term outcomes from the quality improvement project are increased referrals to PSG, aiding 
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in earlier recognition, diagnoses, and treatment of OSA; improved health outcomes for patients; 

and decreased healthcare utilization. 

Dissemination  

 The evidence-based project was disseminated via poster presentation on October 9, 2020, 

at the Association of Missouri Nurse Practitioners 2020 6th Annual Show Me Conference. A 

manuscript was submitted to the Journal for Nurse Practitioners as a Brief Report on May 11, 

2021. Project results were disseminated to the staff at the primary care clinic in March 2021.  
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Appendix A 

Definition of Terms 

 

Adults with obesity: A person over the age of 18 with a BMI of ≥ 30 kg/m2 (WHO, n.d.). 

Obstructive sleep apnea: A sleep-breathing disorder involving a decrease (hypopnea) or 

complete stop (apnea) in airflow despite an ongoing effort to breathe (AASM, 2008). The 

breathing pauses can lead to reductions in blood oxygen saturation resulting in brief arousals 

from rest to restore normal breathing (AASM, 2008). 

Polysomnography: A sleep study that records body functions during sleep and can be used to 

diagnose sleep disorders (U.S. National Library of Medicine, 2020). 

Primary care: Care provided by healthcare providers trained in comprehensive first contact and 

continuing care for individuals with any health concern not limited by problem origin, organ 

system, or diagnosis (American Academy of Family Physicians [AAFP], 2020).  

Screening: The presumptive identification of unrecognized disease in a healthy-appearing 

person by utilizing tests that are quickly and easily applied to a target population (WHO, 2020).  

STOP-Bang questionnaire: An eight-question screening tool to determine risk (low, 

intermediate, high) for OSA (University Health Network, 2012). 
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Appendix B 

PRISMA Flow Diagram (adapted from Moher et al., 2009) 
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Appendix C 

Synthesis of Evidence Table 

PICOT: For adults seen in the primary care setting with a BMI of ≥ 30 kg/m2, does using the STOP-Bang questionnaire compared to the current practice increase 

the number of patients identified at risk for obstructive sleep apnea and referrals to diagnostic polysomnography over one month? 

 

Themes: OSA and adults, SBQ, OSA screening prompting diagnostic testing, OSA screening in the obese population  

First author, 
Year, Title, 
Journal 

Purpose Research 
Design, 
Evidence 
Level & 
Variables 

Sample & 
Sampling, Setting 

Measures & 
Reliability  

Results & Analysis Used Limitations & 
Usefulness 

 
Theme: SBQ 

 

      

• • •  
Acet Öztürk et 
al. (2019). 
Diagnostic 
accuracy of a 
modified STOP-
BANG 
questionnaire 
with national 
anthropometric 
obesity indexes. 
Turk Toraks 
Dergisi. 

To evaluate 
the diagnostic 
accuracy of 
SBQ and a 
modified 
SBQ 

Cohort study, 
level = IV. 

 
Variables: 
SBQ, modified 
SBQ, national 
anthropometri
c obesity 
indexes, AHI 
confirmed by 
PSG  

185 patients, 
convenience 
sampling, sleep-
disordered 
breathing clinic, 
Turkey 

Demographic and 
anthropometric 
measurements were 
taken then patients 
underwent overnight 
PSG. AHI cut-offs 
used = ≥5, ≥15, and 
≥30. SBQ was 
completed and the 
modified SBQ 
changed neck 
measurements from 
43cm and 41cm to 
40cm and 36cm for 
males and females, 
respectively.  

 
Odds ratios are 
reported. The 

IBM Statistical Package for 
Social Sciences. 2x2 
contingency tables calculated 
sensitivity, specificity, PPV, 
NPV, and likelihood ratio for 
each value of AHI.  

 
SBQ has exceptional 
sensitivity but modest 
specificity.  

Usefulness: in-lab PSG 
was used; evaluates if 
national obesity indexes 
for neck circumference 
should be used in the 
SBQ 

 
Limitations: convenience 
sampling; sleep clinic 
population  
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probability and its 
95% CI were 
calculated. 

• • 
Mergen et al. 
(2019). The 
predictive 
performance of 
the STOP-Bang 
Questionnaire in 
obstructive sleep 
apnea screening 
of obese 
population at 
sleep clinical 
setting. Cureu. 

To examine 
the predictive 
performance 
of SBQ 
among obese 
patients 

Retrospective 
cohort study, 
level = IV 
 
Variables: 
SBQ, AHI 
confirmed by 
PSG 

217 patients, 
convenience 
sampling, sleep 
clinic in Turkey 

Patients at a sleep 
clinic were screened 
with SBQ then 
underwent PSG. 
Performance of each 
SBQ score for 
different AHI cut-offs 
were calculated.  

 
CI was not provided, 
but p values were.  

SPSS for Windows 22.0. 
Pearson analysis method was 
used to determine predictive 
parameters for alternative 
scoring models. 

 
SBQ sensitivity = 87.9% and 
positive predictive value = 
99.5% for patients with all 
OSA (AHI >5) (p: 0.005) 

 

Usefulness: validates 
SBQ for OSA screening 
in obese patients 

 
Limitation: sleep clinic 
population; convenience 
sampling 

 
 

• 
Amra et al. 
(2018a).  
Comparison of 
Berlin 
Questionnaire, 
STOP-Bang, and 
Epworth 
Sleepiness Scale 
for diagnosing 
obstructive sleep 
apnea in Persian 
patients. 
International 
Journal of 
Preventive 
Medicine. 

To identify 
the best OSA 
screening 
questionnaire 
among the 
BQ, SBQ, 
and ESS in 
the Persian 
population 

Cross-
sectional 
study, level = 
IV. 

 
Variables: BQ, 
SBQ, ESS, 
AHI 
confirmed by 
PSG 

400 patients, 
convenience 
sampling, Bamdad 
Respiratory 
Research Center, 
Iran  

Patients completed the 
three questionnaires 
then underwent PSG. 
AHI cut-offs used = 
≥5, ≥15, and ≥30. 

 
Odds ratios are 
reported. The 
probability and its 
95% CI were 
calculated. 

 

SPSS 17.0. Sensitivity, 
specificity, PPV, NPV, and 
likelihood ratios were 
calculated using K2. 
Spearman’s correlation 
coefficient was used for the 
questionnaires. Tests were 
two-tailed. 

 
BQ had the best sensitivity 
(86.42%), but SBQ had the 
best specificity (82.35%).  

 

Usefulness: aims to be 
applicable to the general 
population as patients 
were not excluded based 
on comorbidities  

 
Limitations: Persian 
population; convenience 
sampling  

 

• 
Amra et al. 
(2018b).  

To present 
literature on 
accuracy of 
screening 
questionnaire

Systematic 
review of 
quantitative 
trials without 

39 studies with 
18,068 patients, 
various databases 
utilized, varying 
geographic regions 

Performance of each 
SBQ score for 
different AHI cut-offs 
were calculated.  

 

Pooled sensitivities, 
specificities, PPVs, and 
NPVs for AHI cut-off points 
are provided. 
 

Usefulness: compares 
four questionnaires; 
asserts SBQ is a reliable 
tool for screening for 
OSA 
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Screening 
questionnaires 
for obstructive 
sleep apnea: An 
updated 
systematic 
review. Oman 
Medical Journal.   

s for OSA 
against PSG 

randomization, 
level = III 

 
Variables: BQ, 
SBQ, STOP, 
ESS, AHI 
confirmed by 
PSG 

 
Studies included 
used the SBQ in 
subjects >18 years, 
validated the SBQ 
against PSG, and 
were published in 
English 

 
Reliability not 
reported. 

 

SBQ had highest sensitivity 
(97.55% for mild and 98.7% 
for severe OSA). BQ had 
highest specificity (90% for 
mild and 80% for severe 
OSA). 

 
Limitations: largely sleep 
clinic populations; 
reliability not overtly 
addressed 

 
 
 
 

• 
Christensson et 
al. (2018). Can 
STOP-Bang and 
pulse oximetry 
detect and 
exclude 
obstructive sleep 
apnea? 
Anesthesia & 
Analgesia. 

To 
investigate if 
the SBQ and 
oxygen 
desaturation 
index can 
identify 
people with 
OSA 

Prospective, 
observational 
cohort study, 
level = IV. 

 
Variables: 
SBQ, pulse 
oximetry, AHI 
confirmed by 
PSG 

449 patients, 
convenience 
sampling, 4 sleep 
clinics in Sweden  

Patients answered 
SBQ and underwent 
home PSG with 
continuous peripheral 
oxygen saturation 
monitoring. AHI cut-
offs used = ≥5, ≥15, 
and ≥30. 

 
Odds ratios are 
reported. The 
probability and its 
95% CI were 
calculated. 

SPSS 23. Spearman 
correlation coefficient was 
used. Multiple logistic 
regression models assessed 
the contribution of each 
variable of SBQ on AHI >5 
and 15.  

 
An optimal SBQ cutoff score 
of 6 predicts moderate and 
severe OSA. A score of <2 
can exclude moderate and 
severe OSA. There’s a 
positive correlation between 
AHI versus SBQ and AHI 
versus oxygen desaturation.  

Usefulness: large portion 
of women (compared to 
most studies); very few 
dropouts 

 
Limitations: at home 
PSG; convenience 
sampling  

• • •  
Miller et al. 
(2018). 
Comparisons of 
measures used to 
screen for 
obstructive sleep 
apnea in patients 
referred to a 
sleep clinic. 
Sleep Medicine. 

To 
psychometric
ally compare 
BQ, ESS, 
SBQ, and 
portable sleep 
monitor 
(PSM) to 
AHI and 
levels from 
PSG 

Observational, 
cross-sectional 
study, level = 
IV 

 
Variables: BQ, 
ESS, SBQ, 
PSM, AHI 
confirmed by 
PSG 

170 patients, 
convenience 
sampling, 
midwestern sleep 
clinic  

Patients completed 
questionnaires then 
were sent home with a 
PSM. Then PSG was 
ordered, and AHI 
results were obtained 
(AHI ≥5, AHI ≥15, 
and AHI ≥30). 

 
Reliability testing was 
conducted using KR-
20 values and 
Cronbach’s alpha 
reliability. 

 

IBM SPSS 23. Bivariate 
regression analysis was 
completed. Bland-Altman 
plot of agreement assessed 
measurement agreement of 
AHI levels for PSM and 
PSG. 
 
SBQ was most sensitive. ESS 
was least sensitive. ESS was 
most specific. SBQ was the 
least specific. PSM had the 
highest PPV but low 
sensitivity at AHI levels > 30. 

Usefulness: authors 
assert SBQ is the 
preferred self-report 
OSA screening measure 
(high sensitivity)  

 
Limitations: sleep clinic 
population; some data 
was missing from PSM 
due to equipment failure; 
convenience sampling 
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• 
Chiu et al. 
(2017).  
Diagnostic 
accuracy of the 
Berlin 
questionnaire, 
STOP-BANG, 
STOP, and 
Epworth 
sleepiness scale 
in detecting 
obstructive sleep 
apnea: A 
bivariate meta-
analysis. Sleep 
Medicine 
Reviews. 

To compare 
four 
screening 
tools by their 
predictive 
ability to 
detect OSA  

Meta-analysis 
of quantitative 
trials without 
randomization, 
level = III.  

 
Variables: 
ESS, BQ, 
SBQ, STOP, 
AHI, RDI  
 

108 studies with 
47,989 
participants. 
Various databases 
were utilized. 
Search string 
provided. Various 
geographic areas. 

 
Studies included 
were published 
before July 2016 
and in a peer-
reviewed journal 
with full text in 
English or Chinese 
that examined 
adults in regards to 
OSA screening.  

The pooled sensitivity, 
specificity, and 
diagnostic odds ratio 
(DOR) with 95% 
confidence interval 
(CI) for the BQ, SBQ, 
STOP, and ESS tools 
in detecting mild 
(AHI/RDI ≥ 5 
events/h), moderate 
(≥ 15), and severe 
OSA (≥ 30).  

 
Blinding and test 
reproducibility were 
not fully disclosed in 
all articles reducing 
data reliability. 

 
 

Bivariate statistical analysis 
with a random-effects model.  
 
SBQ had highest sensitivity 
and DOR, but the specificity 
was lower than ESS.  

 
 

Usefulness: large sample 
size 

 
Limitations: risk of bias 
due to underreported 
reliability; heterogeneity 
among studies (largely 
surgical patients and 
sleep clinics), making 
results hard to generalize 
to various populations 

 
 

• • •  
Duarte et al. 
(2017). 
Validation of the 
STOP-Bang 
questionnaire as 
a means of 
screening for 
obstructive sleep 
apnea in adults 
in Brazil. Jornal 
Brasileiro de 
Pneumologia. 

To validate 
SBQ in 
Portuguese 
language of 
screening for 
OSA 

Prospective 
cohort study, 
level = IV. 

 
Variables: 
SBQ, AHI 
confirmed by 
PSG 

456 patients, 
convenience 
sampling, two 
sleep laboratories 
in Brazil 

Patients completed 
SBQ and underwent 
PSG. AHI cut-offs 
used = ≥5, ≥15, and 
≥30. 

 
Odds ratios are 
reported. The 
probability and its CI 
(95%) were 
calculated. 

IBM SPSS 23. Contingency 
tables and areas under the 
curve evaluated the 
performance of SBQ. 
Multivariate tests were used 
to calculated OR and CIs. 

 
SBQ score of ≥ 3 had a 
sensitivity of 83.5% and 
specificity of 45.5%. 

Usefulness: adequate 
sample size; every person 
underwent in-lab PSG 

 
Limitations: convenience 
sampling; sleep clinic 
population; did not 
compare SBQ to any 
other screening tool 

•  
Lu et al. (2017).  
Screening for 
obstructive sleep 

To evaluate 
the predictive 
performance 
of BQ and 
SBQ for 

Prospective 
cohort study, 
level = IV 

 

123 patients, 
convenience 
sampling, asthma 
outpatient clinic at 

Patients completed the 
BQ and SBQ then 
underwent in-lab PSG. 
Performance of each 
BQ and SBQ score for 

SPSS 19.0. Univariate and 
multivariate logistic 
regression analyses were 
applied to identify risk 
factors of OSA. 

Usefulness: practical for 
real-world application; 
asserts SBQ is better than 
BQ for detecting 
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apnea syndrome 
in asthma 
patients: A 
prospective 
study based on 
Berlin and 
STOP-Bang 
questionnaires. 
Journal of 
Thoracic 
Disease. 

OSA in 
patients with 
asthma 

Variables: 
SBQ, BQ, 
AHI 
confirmed by 
PSG  

Zhongshan 
Hospital, China 

 
 

different AHI cut-offs 
were calculated. 

 
Odds ratios are 
reported. The 
probability and its 
95% CI were 
calculated. 

 
The SBQ had a higher 
diagnostic sensitivity (84.4% 
versus 60%) and lower 
specificity (79.5% versus 
91%) than BQ to detect 
moderate-to-severe OSA. 

moderate and severe 
OSA 

 
Limitations: asthma 
population makes results 
hard to generalize; 
convenience sampling 

 
 

• •  
Nagappa et al. 
(2017a). 
Association of 
STOP-Bang 
questionnaire as 
a screening tool 
for sleep apnea 
and 
postoperative 
complications: A 
systematic 
review and 
bayesian meta-
analysis of 
prospective and 
retrospective 
cohort studies. 
Anesthesia & 
Analgesia. 

To determine 
the 
association of 
postoperative 
complication
s in patients 
screening as 
high risk 
versus low 
risk for OSA  

Systematic 
review of 
quantitative 
trials without 
randomization, 
level = III 

 
Variables: 
SBQ, surgical 
complications 

10 studies with 
23,609 patients, 
various databases 
were utilized, 
varying 
geographic 
locations 

Databases were 
searched for adult 
surgical patients 
screened with OSA 
with SBQ that 
reported at least one 
complication. 

 
Odds ratios are 
reported. The 
probability and its 
95% CI were 
calculated. 

Bayesian random-effects 
analysis to evaluate the 
existing evidence of SBQ in 
relation to OSA and assess 
postop complications.  

 
High-risk OSA is related to a 
higher risk of postop adverse 
events and longer length of 
hospitalization compared to 
low risk. SBQ should screen 
preop patients. 

Usefulness: included 
clinically and 
methodologically varied 
studies  

 
Limitations: surgical 
population 
recommendations; 
various surgical risk 
factors weren’t taken into 
consideration 

• • 
Nagappa et al. 
(2017b). An 
update on the 
various practical 
applications of 
the STOP-Bang 

To present an 
update on the 
various 
practical 
applications 
of the SBQ  

Expert 
opinion, level 
= VII 

 
Variables: 
N/A 

N/A N/A SBQ is a useful screening 
tool for patients with 
suspected or undiagnosed 
OSA 

Usefulness: provides an 
update on uses for SBQ  

 
Limitations: lowest level 
of evidence; focuses on 
surgical population 
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questionnaire in 
anesthesia, 
surgery, and 
perioperative 
medicine. Curr 
Opin 
Anaesthesiol. 

• • • • 
Panchasara et al. 
(2017). Are the 
Epworth 
Sleepiness Scale 
and Stop-Bang 
model effective 
at predicting the 
severity of 
obstructive sleep 
apnoea (OSA); 
in particular 
OSA requiring 
treatment? 
European 
Archives of Oto-
Rhino-
Laryngology. 

To ascertain 
the predictive 
abilities of 
ESS and 
SBQ for 
OSA 

Retrospective 
cohort study, 
level = IV. 

 
Variables: 
SBQ, ESS, 
AHI 
confirmed by 
PSG 

192 patients, 
convenience 
sampling, sleep 
clinic, UK 

Patients underwent 
PSG. AHI cut-offs 
(AHI <5, AHI ≥10, 
and AHI < 10) were 
used. Then they 
completed the ESS 
and SBQ. 

 
Odds ratios, 
confidence intervals, 
and probability are 
reported.   

 

Multinomial logistic 
regression compared 
predictive abilities of ESS 
and SBQ.  

 
ESS is not appropriate for 
screening for OSA. SBQ is 
appropriate in detecting 
patients with OSA in need of 
treatment. 

Usefulness: all patients 
referred for PSG in 1 
year were included which 
represents the reality of 
clinical practice in study 
centers 

 
Limitations: sleep clinic 
population; nearly ¼ of 
patients did not complete 
the screening 
questionnaires  

• • •  
Tan et al. (2016).  
Predicting 
obstructive sleep 
apnea using the 
STOP-Bang 
questionnaire in 
the general 
population. 
Sleep Medicine. 

 

To evaluate 
the validity 
of the SBQ in 
predicting 
moderate and 
severe OSA 
among the 
general 
population 

Cohort study, 
level = IV. 

 
Variables: 
SBQ, AHI 
confirmed by 
PSG 

242 patients, 
convenience 
sampling, 
Singapore Health 
Study 2012 
(population-based 
cohort) 

Patients answered 
STOP and underwent 
home/portable PSG. 
The BMI, age, neck 
circumference, and 
gender (Bang) were 
documented by the 
sleep technicians. 
Performance of each 
SBQ score for 
different AHI cut-offs 
were calculated.  

 

RV.3.2.1. Demographics, 
anthropometrics, sleep tests, 
and questionnaire data were 
summarized as mean, 
standard deviation, and 
percentages.   

 
SBQ has moderate sensitivity 
and high NPV to predict 
moderate-to-severe OSA and 
severe OSA in a community 
population. 

Usefulness: recommends 
a practical tool for the 
general/community 
population 

 
Limitations: home-based 
sleep test was used 
instead of PSG; used 
convenience sampling to 
oversample snorers; 
mainly Asian population 
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Odds ratios are 
reported. The 
probability and its 
95% CI were 
calculated. 

• 
Nagappa et al. 
(2015). 
Validation of the 
STOP-Bang 
Questionnaire as 
a screening tool 
for obstructive 
sleep apnea 
among different 
populations: A 
systematic 
review and 
meta-analysis. 
PLOS ONE.  

To determine 
effectiveness 
of SBQ in 
screening 
patients 
assumed to 
have OSA 
and to predict 
the accuracy 
in evaluating 
the severity 
of OSA in 
differing 
populations   

Systematic 
review of 
quantitative 
trials without 
randomization, 
level = III 

 
Variables: 
SBQ, AHI 
confirmed by 
PSG 

17 studies with 
9,206 patients, 
various databases 
utilized, various 
geographic 
locations. 

 
Studies included 
used the SBQ in 
subjects >18 years, 
validated the SBQ 
against PSG, 
defined AHI or 
RDI ≥ 5, and were 
published in 
English 

Performance of each 
SBQ score for 
different AHI cut-offs 
were calculated.  

 
Reliability not 
reported. 

Review Manager Version 
5.3. Data was pooled for each 
population. Forest plots were 
used to determine predictive 
parameters using a random 
effect model. 

 
SBQ score ≥ 3 demonstrates 
a high sensitivity and modest 
specificity to detect OSA in 
varying patient populations. 
The higher the SBQ score, 
the greater is the chance of 
having moderate to severe 
OSA. 

Usefulness: Even with a 
modest sensitivity, the 
SBQ is a quick, practical, 
and straightforward test 
with response rates over 
90% 

 
Limitations: largely 
focused on sleep clinics 
and preoperative 
patients; reliability not 
reported   

 
 
 

• • • 
Chung et al. 
(2014). 
Alternative 
scoring models 
of STOP-bang 
questionnaire 
improve 
specificity to 
detect 
undiagnosed 
obstructive sleep 
apnea. Journal 
of Clinical Sleep 
Medicine. 

To determine 
if specific 
combinations 
of predicting 
factors in 
SBQ would 
improve its 
specificity  

Cohort study, 
level = IV. 

 
Variables: 
SBQ, AHI 
confirmed by 
PSG 

516 patients, 
convenience 
sampling, 
preoperative 
clinics, Toronto  

Patients completed the 
SBQ then underwent 
PSG. AHI cut-offs 
used = ≥5, ≥15, and 
≥30. 

 
Odds ratios are 
reported. The 
probability and its 
95% CI were 
calculated. 

SAS 9.2. Demographic data 
was presented with 
descriptive statistics. Mann-
Whitney U test.  

 
Certain predictive factors 
improve the specificity of 
SBQ (score ≥ 2, male gender, 
and BMI > 35 kg/m2 were 
most predictive)  

Usefulness: improves use 
of SBQ by improving 
specificity; practice use 

 
Limitations: chance of 
self-selection bias; 
surgical population; 
central apneas were not 
evaluated separately  

• To evaluate 
the utility of 
five 

Retrospective 
cohort study, 
level = IV. 

1,853 patients, 
convenience 

Patients completed the 
ESS, BQ, and STOP 
while a technician 

SPSS 17.0. Sensitivity, 
specificity, PPV, and NPV 
were calculated. Separate 

Usefulness: compared 
screening tools against 
in-lab PSG (gold-
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Pataka et al. 
(2014). 
Evaluation of 
five different 
questionnaires 
for assessing 
sleep apnea 
syndrome in a 
sleep clinic. 
Sleep Medicine. 

questionnaire
s in a sleep 
clinic to 
identify 
people at risk 
for OSA 

 
Variables: 
STOP, SBQ, 
BQ, ESS, 4-
variable (4-V) 
screening tool, 
AHI 
confirmed by 
PSG 

sampling, sleep 
clinic in Greece 

filled in the remaining 
data for the SBQ and 
4-V.  Patients 
underwent in-lab PSG. 
AHI cut-offs used = 
≥5, ≥15, and ≥30. 

 
Odds ratios are 
reported. The 
probability and its 
95% CI were 
calculated. 

bivariate logistic regression 
models determined the odds 
ratio.  

 
SBQ has a higher sensitivity 
(97%) and NPV (97%) 
compared to BQ. SBQ had a 
low specificity (12.7%). 4-V 
had the highest specificity.  

standard); large sample 
size 

 
Limitations: sleep clinic 
populations; convenience 
sampling 

• • 
Chung et al. 
(2013). 
Predictive 
performance of 
the STOP-Bang 
score for 
identifying 
obstructive sleep 
apnea in obese 
patients. Obesity 
Surgery. 

To evaluate 
the predictive 
performance 
of the SBQ in 
recognizing 
obese and 
morbidly 
obese 
patients with 
OSA 

Cohort study, 
level = IV 

 
Variables: 
SBQ, AHI 
confirmed by 
PSG 

667 patients, 
convenience 
sampling, 
preoperative 
clinics of Toronto 
Western Hospital 
and Mount Sinai 
Hospital, Canada 

Patients answered 
STOP and underwent 
in-lab or portable 
PSG. The BMI, age, 
neck circumference, 
and gender were 
collected. AHI cut-
offs used = ≥5, ≥15, 
and ≥30. 

 
Odds ratios are 
reported. The 
probability and its 
95% CI were 
calculated. 

SAS 9.2.  Multinomial 
logistic regression was used 
to compare the severity of the 
AHI with the SBQ score. 

 
SBQ score was validated in 
the obese and morbidly obese 
surgical patient population.  

Usefulness: large sample 
size; validates SBQ in 
obese and morbidly 
obese population 

 
Limitations: PSG was 
performed in-lab and 
with portable at home, 
giving potential for 
inconsistencies; 
population is surgical 
patients, so results may 
not be generalizable to 
other populations; 
potential for selection 
bias as patients with 
OSA symptoms may 
have been more likely to 
give consent  

 
 

• 
Chung et al. 
(2012).  High 
STOP-Bang 
score indicates a 
high probability 

To evaluate 
the 
association 
between SBQ 
scores and 
the 

Cohort study, 
level = IV 

 
Variables: 
SBQ, AHI 
confirmed by 
PSG  

746 patients, 
convenience 
sampling, 
preoperative 
clinics of Toronto 
Western Hospital 

Patients answered 
STOP and underwent 
in-lab or portable 
PSG. The BMI, age, 
neck circumference, 
and gender were 
collected. AHI cut-

SAS 9.2.  Multinomial 
logistic regression. 
 
SBQ score <3 can help rule 
outpatients who do not have 
OSA. A score of 5-8 

Usefulness: large sample 
size; validates surgical 
population screening tool 
to help providers stratify 
patients for unrecognized 
OSA 
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of obstructive 
sleep apnoea. 
British Journal 
of Anaesthesia. 

 

probability of 
OSA 

and Mount Sinai 
Hospital, Canada  

offs used = ≥5, ≥15, 
and ≥30. 

 
Odds ratios are 
reported. The 
probability and its 
95% CI were 
calculated. 

indicates a high probability of 
moderate-to-severe OSA. 

 
 

Limitations: PSG was 
performed in-lab and 
with portable at home, 
giving potential for 
inconsistencies; 
population is surgical 
patients, so results may 
not be generalizable to 
other populations; 
potential for selection 
bias as patients with 
OSA symptoms may 
have been more likely to 
give consent 

• 
Farney et al. 
(2011).  The 
STOP-Bang 
equivalent model 
and prediction of 
severity of 
obstructive sleep 
apnea: Relation 
to 
polysomnograph
ic measurements 
of the 
apnea/hypopnea 
index. Journal of 
Clinical Sleep 
Medicine. 

To evaluate 
the SBQ in 
categorizing 
severity of 
OSA into 4 
levels 
ranging from 
none to 
severe 

Retrospective 
case study, 
Level = IV 

 
Variables: 
SBQ, AHI 
confirmed by 
PSG 

1,426 patients, 
convenience 
sampling, 
Intermountain 
Sleep Disorders 
Center in Salt 
Lake City, Utah 

Patients completed the 
SBQ when they 
arrived for their 
scheduled in-lab PSG. 
AHI cut-offs used = 
≥5, ≥15, and ≥30. 

 
CI was not provided, 
but p values were. 

Proportional odds logistic 
regression was conducted.  
 
SBQ can classify severity of 
OSA into none, mild, 
moderate, and severe 
categories. 
 

Usefulness: SBQ 
provides a simple way to 
screen, estimate the AHI 
severity, and triage 
patients for testing; large 
sample size 

 
Limitation: population of 
patients referred for 
evaluation of sleep 
disorders; reliability not 
overtly addressed; 
convenience sampling 

•  
Silva et al. 
(2011).  
Identification of 
patients with 
sleep disordered 
breathing: 

To evaluate 
the abilities 
of the 4-
Variable 
screening 
tool, STOP, 
SBQ, and 
ESS 

Cohort study, 
level = IV. 

 
Variables: 
SBQ, ESS, 
STOP, 4-
Variable 
screen tool, 

4,770 patients, 
convenience 
sampling, several 
geographically 
distinct 
cardiovascular and 
respiratory disease 
cohorts (utilized 

Participants filled out 
the four 
questionnaires and 
then underwent in-
home PSG. AHI cut-
offs used = ≥5, ≥15, 
and ≥30. 

 

Intercooled Stata version 9.0. 
Separate bivariate logistic 
regression models were 
created for each screening 
tool to determine the odds 
ratio in predicting sleep 
disordered breathing. 
 

Usefulness: large 
population; compares 
four screening tools; 
encourages the use of 
SBQ as it may be 
preferred to avoid 
missing cases that could 
lead to adverse health 
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comparing the 
four-variable 
screening tool, 
STOP, STOP-
Bang, and 
Epworth 
Sleepiness 
Scales. Journal 
of Clinical Sleep 
Medicine. 

 

questionnaire
s in 
identifying 
individuals at 
risk for sleep 
disordered 
breathing 

AHI 
confirmed by 
PSG 

the Sleep Heart 
Health Study 
population; similar 
to community 
population  

Odds ratios are 
reported. The 
probability and its 
95% CI were 
calculated. 

 
 

SBQ had the highest 
sensitivity for moderate-to-
severe and severe sleep 
disordered breathing. 4-
Variable had the highest 
specificity.  
 

consequences and 
increased healthcare 
utilization, and it can 
easily be scored in a 
clinic without needing a 
computer-scoring 
program; community 
population making 
results generalizable  

 
Limitations: focuses on 
sleep disordered 
breathing, not obstructive 
sleep apnea specifically; 
convenience sampling. 

 
Theme: OSA 
screening in the 
obese population 

 

      

• • 
Duarte et al. 
(2019). 
Comparative 
performance of 
screening 
instruments for 
obstructive sleep 
apnea in 
morbidly obese 
patients referred 
to a sleep 
laboratory: a 
prospective 
cross-sectional 
study. Sleep and 
Breathing. 

To validate 
No-Apnea in 
patients with 
morbid 
obesity and 
compare the 
performance 
with SBQ, 
NoSAS 
score, and 
ESS  

Prospective 
cross-sectional 
study, level = 
IV 

 
Variables: No-
Apnea, SBQ, 
NoSAS, ESS, 
AHI 
confirmed by 
PSG 

1017 patients, 
convenience 
sampling, Sleep 
Laboratory at 
Centro Medico 
BarraShopping, 
Brazil  

Obese patients were 
grouped into two 
independent groups: 
those undergoing PSG 
prior to bariatric 
surgery and those 
referred to PSG for 
suspected OSA. 
Patients completed all 
screening tools before 
undergoing PSG. 
Performance of each 
score for different 
were calculated. 

 
Odds ratios are 
reported. The 
probability and its 
95% CI were 
calculated. 

SPSS 21.0. Chi-square test 
for dichotomous variables, 
Student’s t-test, and 
ANOVA. 

 
No-Apnea was adequate in 
predicting OSA with no 
statistically significant 
differences when compared 
to the SBQ or NoSAS. ESS is 
unsatisfactory. 

Usefulness: large sample 
size; tools validated 
against in-lab PSG, 
which is the gold 
standard; first study to 
determine differences in 
No-Apnea with current 
screening tools 

 
Limitations: sleep lab 
population 
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• • 
Kee et al. 
(2018). 
Comparison of 
commonly used 
questionnaires to 
identify 
obstructive sleep 
apnea in a high-
risk population. 
Journal of 
Clinical Sleep 
Medicine. 

To compare 
three 
commonly 
used 
screening 
tools for 
OSA among 
high-risk 
patients  

Prospective 
cohort study, 
level = IV. 

 
Variables: 
SBQ, BQ, 
OSA50, 
respiratory 
event index 
(REI) 
confirmed by 
PSG 

758 patients, 
convenience 
sampling, Baker 
IDI Heart and 
Diabetes Institute, 
and the Alfred 
Heart Centre, 
Australia 

Patients answered 
SBQ, BQ, and OSA50 
and underwent either 
home PSG. 
Performance of each 
score for different REI 
cut-offs (REI ≥5, REI 
≥15, and REI ≥30) 
were calculated.  

 
Odds ratios are 
reported. The 
probability and its 
95% CI were 
calculated for REI 
≥15. 

SPSS 22. Sensitivity, 
specificity, PPV, and NPV 
were calculated for REI ≥15. 
Variables associated with the 
REI score were entered into a 
binary logistic regression 
analysis.  

 
SBQ was the superior 
questionnaire, although they 
all had limitations. SBQ >3 in 
the high-risk population may 
reduce the need for sleep 
testing in a resource-
constrained setting. 

Usefulness: patients were 
pulled from 4 different 
specialty clinics making 
results generalizable to 
the established high-risk 
populations 
 
Limitations: convenience 
sampling, home PSG was 
used instead of in-lab 
PSG, did not disclose if 
people had a regular bed 
partner 

• • 
Kositanurit et al. 
(2018). 
Prevalence and 
associated 
factors of 
obstructive sleep 
apnea in 
morbidly obese 
patients 
undergoing 
bariatric surgery. 
Sleep and 
Breathing. 

To determine 
the 
prevalence 
and 
associated 
factors of 
OSA in 
patients with 
morbid 
obesity who 
are 
undergoing 
bariatric 
surgery  

Retrospective, 
descriptive 
study, level = 
VI 

 
Variables: 
N/A 

238 patients, 
convenience 
sampling, King 
Chulalongkorn 
Memorial 
Hospital, Thailand 

Data was collected on 
patients with morbid 
obesity from medical 
records. SBQ was 
used to screening for 
OSA. ESS determined 
the degree of 
sleepiness in the 
study. RDI scores of ≥ 
and ≥15 were used. 

 
Odds ratios are 
reported. The 
probability and its CI 
(95%) were 
calculated. 

SPSS. Characteristic data was 
presented in mean +/- 
standard deviation, median, 
and range, and frequencies. 
Chi-squared or Fisher’s exact 
test compared categorical 
variables. Multivariate 
analysis was performed. 

 
Snoring, SBQ >3, fatty liver, 
and BMI are associated with 
OSA. Dyslipidemia and BMI 
are associated factors for the 
severity of OSA. 

Usefulness: provides 
practical use for 
comorbidities and signs 
that are associated with 
OSA 

 
Limitations: pre-
operative patients; some 
data was 
missing/incomplete  

• 
Pahkala et al. 
(2014). The 
impact of 
pharyngeal fat 
tissue on the 
pathogenesis of 

To examine 
the 
morphology 
of upper 
airways in 
overweight 
snorers and 

Cross-
sectional 
cohort study, 
level = IV 

 
Variables: CT 
scan of upper 
airways 

60 patients, 
convenience 
sampling, Kuopio 
University 
Hospital, Finland  

Patients underwent 
CT scan to measure 
parapharyngeal fat 
pad and PSG to 
determine two groups 
for comparison (AHI 
5-15 versus AHI<5). 
 

SPSS 17. The student’s t-test 
was used for comparison 
between the groups. Multiple 
regression analysis was used 
to evaluate the association 
between groups.  

 

Usefulness: demonstrates 
the volume of 
parapharyngeal fat area 
may be an important 
factor in the 
pathophysiology and 
evolution of OSA in 
patients who are 
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obstructive sleep 
apnea. Sleep and 
Breathing. 

in mild OSA 
patients 

between 
patients with 
AHI 5-15 and 
AHI <5 

P values less than 0.05 
was considered 
statistically 
significant.  

Pharyngeal fat pad areas were 
larger in patients with OSA 
than snorers. Risk for OSA 
was increased in patients with 
a short distance from 
mandibular symphysis to 
cervical tangent. 

overweight; includes a 
randomized intervention 
of lifestyle changes 

 
Limitations: small 
sample size; OSA 
patients were an average 
of 8 years older than 
snorers  

• • 
Carneiro et al. 
(2012). Is 
mandatory 
screening for 
obstructive sleep 
apnea with 
polysomnograph
y in all severely 
obese patients 
indicated? Sleep 
& Breathing. 

To evaluate 
the 
prevalence of 
OSA among 
patients who 
are severely 
obese and 
referred for 
bariatric 
surgery 

Prospective 
cohort study, 
level = IV 

 
Variables: 
BMI, AHI 
confirmed by 
PSG 

132 patients, 
convenience 
sampling, Obesity 
outpatient clinic at 
the Federal 
University of Sao 
Paulo, Brazil 

Gastric bypass 
patients with a BMI > 
40 underwent PSG 
before surgery. 
Various demographics 
were also recorded. 
AHI cut-offs used = 
≥5, ≥15, and ≥30. 

 
Odds ratios are 
reported. The 
probability and its CI 
(95%) were 
calculated. 

Multivariate regression 
analysis. Unpaired Student t-
test. Chi-square test.  

 
64.4% of the patients were 
diagnosed with OSA.  

 

Usefulness: shows BMI 
is associated with the 
presence of OSA 

 
Limitations: convenience 
sampling  

 
Theme: OSA 
and adults 

 

      

• • • • 
American 
Academy of 
Sleep Medicine. 
(2017). Health 
advisory: 
Obstructive 
sleep apnea 
screening.  

To provide 
updated 
information 
regarding 
screening for 
OSA 

Expert 
opinion, level 
= VII 

 
Variables: 
N/A 

N/A N/A Primary care providers, 
among other professions, 
must identify patients with 
OSA.  

 
High-risk groups should be 
screened with SBQ or BQ. If 
determined high risk for OSA 
based on the screening tool, 
patients should undergo 
further testing with PSG. 

 

Usefulness: asserts the 
need to screen for OSA 
in adults with a BMI >30 
with the SBQ 

 
Limitations: expert 
opinions are the lowest 
level of evidence  
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• • • • 
Kapur et al. 
(2017). 
Comparison of 
commonly used 
questionnaires to 
identify 
obstructive sleep 
apnea in a high-
risk population. 
Journal of 
Clinical Sleep 
Medicine. 

To provide 
guidelines on 
the 
evaluation 
and treatment 
of sleep-
disordered 
breathing 
among adults 

Expert 
opinion, level 
= VII 

 
Variables: 
N/A 

N/A N/A AASM created a task for 
sleep medicine who 
conducted a systematic 
review, then assessed the 
evidence and made 
recommendations.  

 
Diagnostic testing for OSA 
should be performed in 
combination with screening 
tools. Clinical tools alone 
cannot diagnose OSA. In-lab 
PSG is preferred over home 
testing.  

Usefulness: provides an 
update on diagnostic 
measures for OSA; 
evidence base flow 
diagram provided  

 
Limitations: lowest level 
of evidence; good 
practice statements were 
consensus statements that 
haven’t been evaluated in 
clinical studies  

• • 
U.S. Preventive 
Services Task 
Force. (2017). 
Final 
recommendation 
statement: 
Obstructive 
sleep apnea in 
adults: 
Screening. 

To make a 
recommendat
ion on the 
effectiveness 
of screening 
for OSA in 
patients 
without 
obvious signs 
or symptoms  

Expert 
opinion, level 
= VII 

 
Variables: 
N/A 

N/A N/A USPSTF recommends, based 
on benefits and harms of the 
service, not considering costs 
after a systematic review.  

 
Insufficient evidence to 
recommend OSA screening 
among asymptomatic adults 

Usefulness: provides 
rationale, clinical 
considerations, and 
discussion for how to 
move forward with their 
statement; based on a 
systematic review  

 
Limitations: lowest level 
of evidence; doesn’t 
consider the cost in 
leaving OSA 
undiagnosed  

• •  
Balk et al. 
(2011). 
Diagnosis and 
treatment of 
obstructive sleep 
apnea in adults. 

To review 
evidence on 
OSA 
diagnosis and 
treatment in 
adults 

Systematic 
review of 
quantitative 
trials without 
randomization, 
level = III 

 
Variables: not 
explicitly 
stated. Key 
topics were 
screening, 

234 studies, 
various databases 
were utilized, 
varying 
geographic 
locations  

7 key questions were 
analyzed and updated 
evidence provided 
based on the results of 
46 diagnostic tests, 17 
predictor studies, and 
190 on treatments. 

 
Not all included 
studies provided 
confidence intervals 

Data was summarized in 
narrative form and summary 
tables that condense features 
on study populations, design, 
intervention, outcomes, and 
results. Bland-Altman plots 
were used for studies 
comparing diagnostic tests.  

 
Questionnaires may be 
effective screening tools, but 

Usefulness: practical 
information for real-
world application  

 
Limitations: lack of 
objective clinical 
outcomes; several studies 
were moderate-to-poor 
quality because of short 
follow-ups, high dropout 
rates, and poor analyses  
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diagnosis, 
treatments, 
associations 
between AHI 
and clinical 
outcomes, and 
predictors of 
treatment 
compliance 

and p values, reducing 
reliability.   

PSG is the gold standard for 
diagnosing OSA.   

 
Theme: OSA 
screening 
prompting 
diagnostic 
testing 

 

      

• • • 
Aurora et al. 
(2016). Quality 
measure for 
screening for 
adult obstructive 
sleep apnea by 
primary care 
physicians. J 
Clin Sleep Med. 

To develop a 
quality 
measure to 
determine if 
an 
appropriate 
risk 
assessment of 
OSA is being 
achieved 

Expert 
opinion, level 
= VII 

 
Variables: 
N/A 

N/A N/A 364 articles were reviewed to 
develop the recommended 
screening standard. 

 
Patients >18 at high-risk for 
OSA should be screened for 
OSA yearly and have a 
follow-up plan. 

 
 

Usefulness: asserts the 
value of screening for 
OSA in primary care 
amongst high-risk groups 
to aid in early case 
identification 

 
Limitations: lowest level 
of evidence  
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Appendix D 

Evidence Grid 

 OSA & 
Adults 

SBQ Screening 
Prompts 
Diagnosis 

Obese 
Population 

Acet Öztürk et al. (2019). X X X  
Duarte et al. (2019).  X  X 
Mergen et al. (2019).  X  X 
Amra et al. (2018a).  X   
Amra et al. (2018b).  X   
Christensson et al. 
(2018). 

 X   

Kee et al. (2018)  X  X 
Kositanurit et al. (2018).  X  X 
Miller et al. (2018). X X X  
AASM. (2017). X X X X 
Chiu et al. 2017).  X   
Duarte et al. (2017). X X X  
Kapur et al. (2017). X X X X 
Lu et al. (2017).  X   
Nagappa et al. (2017a). X X   
Nagappa et al. (2017b)  X X   
Panchasara et al. (2017). X X X X 
USPSTF. (2017). X   X 
Aurora et al. (2016). X  X X 
Tan et al. (2016). X X X  
Nagappa et al. (2015).  X   
Chung et al. (2014).  X X X 
Pahkala et al. (2014).     X 
Pataka et al. (2014).  X   
Chung et al. (2013).  X  X 
Carneiro et al. (2012). X   X 
Chung et al. (2012).  X   
Balk et al. (2011). X  X  
Farney et al. (2011).  X   
Silva et al. (2011).  X   
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Appendix E 

Benner’s Model of Skill Acquisition Application to Project 

 

Expert 

Proficient

Competent

Advanced Beginner

Novice

Sc
re

en
in

g 
ad

ul
ts

 w
ith

 o
be

si
ty

 fo
r O

SA
 w

ith
 th

e 
SB

Q
 

Increased number of patients 
identified at risk for OSA 

Providers not recognizing 
clinical manifestations of 

OSA and not making 
diagnostic referrals 

 

Patients with 
OSA remain 
undiagnosed 
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Appendix F 

Faculty Approval  
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Appendix G 

IRB Approval Letter 

 

 
 

 

Institutional Review Board
University of Missouri-Kansas City

5319 Rockhill Road
Kansas City, MO 64110

816-235-5927
umkcirb@umkc.edu

Dear Cheri Ann Barber,

A member of the UMKC Research Compliance Office screened your QI Questionnaire to project
#2027545-QI entitled "Increasing Identification of Risk for Obstructive Sleep Apnea in Obese Adults
by Utilizing the STOP-Bang Questionnaire in Primary Care" and made the following determination:

QI Determination: The project has been determined to be a quality improvement activity not
requiring IRB review. 

If you have any questions regarding this determination, please feel free to contact our office at
816-235-5927, umkcirb@umkc.edu, or by replying to this notification.

Note Regarding Publications: It is appropriate to disseminate and replicate QI/program evaluation
successes, including sharing the information external to an organization. This may include
presentations and publications. The mere intent to publish the findings does not require IRB review
as long as the publication does not refer to the activity as research.

Thank you,
UMKC Institutional Review Board
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Appendix H 

Budget Table 

Item Item 
Description 

Quantity Unit Cost Anticipated 
Cost 

Print materials Template of 
SBQ 
 

150 
 

$0.10 
 
 

$15 
 
 

Equipment Tape measure 
for neck 
 
Stadiometer 
 
Scale 
 
Pen 

150 
 
 
1 
 
1 
 
5 

Already at site 
 
 
Already at site 
 
Already at site 
 
Already at site 

$0 
 
 
$0 
 
$0 
 
$0 
 

Student Time Clinical hours at 
project site 

120 hours Donated $0 
 

Total    $15 
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Appendix I 

Project Timeline 

 

 

Summer 
2020

Site and IRB 
Approval

Completed by 
August 31st

Fall 
2020

Intervention      
period and data 

collection

November 
through 
January

Spring 
2021

Data analysis 
and site 

presentation

Analysis by 
April and 

present by May
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Appendix J 

Intervention Flow Diagram 

Screening of potential 
participants 

Agree to particapte 

Screened for OSA with 
SBQ

Discuss with provider 
OSA risk level

Potential referral made 
for PSG

Demographics, SBQ 
score, and OSA risk level 
collected on prospective 

group

Retrospective chart 
review to compare PSG 

referrals in post-
intervention group with 
pre-intervention group 

Disagree to participate 
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Appendix K 

Logic Model 

 

 

 

Rev. 7/09, 1/2015   http://www.uwex.edu/ces/lmcourse/interface/coop_M1_Overview.htm  Logic-Model Worksheet content revisions by Lyla Lindholm for DNP 
Project. Not to be placed on web for public use. For UMKC DNP coursework only.  

 

 

Logic Model for DNP Project   
Student: Bailey Shredl 
Inquiry, PICOTS: For adults seen in the primary care setting with a BMI of ≥ 30 kg/m2, does using the STOP-Bang questionnaire compared to the 
current practice increase the number of patients identified at risk for obstructive sleep apnea and referrals to diagnostic polysomnography over one 
month? 

Inputs  Intervention(s)                        Outputs  Outcomes -- Impact 
 Activities Participation  Short Medium Long 

Evidence, sub-topics 
1. OSA and adults 
2. OSA screening prompting 
diagnostic testing 
3. OSA screening in the obese 
population 
4. SBQ 
 
 
Major Facilitators or 
Contributors 
1. SBQ is cost-effective 
2. SBQ has minimal side effects 
3. SBQ is simplistic 
4. OSA is a recognized serious 
threat to health with obesity as a 
risk factor 
5. Detecting OSA is more cost-
effective than leaving untreated 
 
 
Major Barriers or Challenges 
1. Lack of interest from 
providers 
2. Retrospective chart review 
can be challenging 
3. Adults may not want to 
consent  
4. Findings aren’t transferrable 
to public as focus is on obesity 

 EBP intervention 
which is supported 
by the evidence in 
the Input column  
 
Screening for OSA 
risk with the SBQ 
 
 
Major steps of the 
intervention (brief 
phrases) 
1. IRB approval 
2. Inform necessary 
parties  
3. Screening for OSA 
with the SBQ 
4. Retrospective chart 
review for number of 
patients referred to 
PSG before and after 
intervention and 
demographic 
collection 
5. Data synthesis 
6. Disseminate 
findings 
 
   

The participants 
(subjects): Adults 
with a BMI ≥ 30 
kg/m2   
 
 
Site: Rural primary 
care clinic in Illinois  
 
 
Time Frame: 1 
month (15 days of 
baseline, 15 days of 
intervention) 
 
 
Consent or assent 
Needed: No 
 
 
Other person(s) 
collecting data 
(yes,no): No 
 
 
Others directly 
involved in consent 
or data collection 
(yes/no): No 

 Outcome(s) to be 
measured 
 
Primary: identification 
of OSA risk level 
among adults with 
obesity 
 
Secondary: number of 
adults with obesity 
referred to PSG if 
SBQ score ≥ 3 
 
Measurement tool(s) 
1. STOP-Bang 
Questionnaire 
 
 
 
Statistical analysis 
to be used 
1. Independent t-test 
2. Chi-square 
3. Descriptive 
statistics  

Outcomes to be 
measured  
 
Continued increase 
in number of patients 
identified as at risk 
for OSA as 
evidenced by 
referrals to PSG  
 
 
 
 
 
 
 
 
 
 

Outcomes that 
are potentials  
 
Continued increase 
in referrals to PSG 
aiding in earlier 
recognition, 
diagnosis, and 
treatment of OSA 
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Appendix L 

Logical Flow of Outcomes to Analysis 

 

Participant Completion of the Measurement Tool (Procedure): At the beginning of their primary care appointment, the project team 
leader will assist the patient in completing the eight-question survey. The patient will answer the four yes/no questions, and the team 
leader will help complete the four clinical attributes.  

 

 State Measurement 
Instrument Name 

Tool validity 
and reliability 

Permission 
Need 

Statistical Analysis 

Primary Outcome  
 

Identification of 
OSA risk level 
among adults with 
obesity  

STOP-Bang 
Questionnaire 

Yes  No Descriptive data for 
each group (OSA risk 
level, SBQ score) 
  

Secondary Outcome Number of adults 
with obesity 
referred to PSG if 
their SBQ score ≥ 3 

Retrospective chart 
review  

N/A No Descriptive data for 
each group (yes/no for 
if there was a referral) 
  

      
Demographics  BMI 

Age 
Neck circumference 
Gender 
Race 
HTN 

N/A N/A N/A Descriptive statistics  
• Chi-square for 

nominal data  
• Independent t-

test for ratio 
data 
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Appendix M 

Measurement Tool (adapted from University Health Network, 2012) 

 

STOP-Bang Questionnaire 
1. Snoring: Do you snore loudly (loud enough to be heard through closed doors or your bed-

partner elbows you for snoring at night)? 
Yes  No 

2. Tired: Do you often feel tired, fatigued, or sleepy during daytime (such as falling asleep 
during driving or talking to someone)? 

Yes   No 
3. Observed: Has anyone observed you stop breathing or chocking/gasping during your 

sleep? 
Yes  No 

4. Blood Pressure: Do you have or are you being treated for high blood pressure? 
Yes  No 

5. BMI: BMI more than 35 kg/m2? 
Yes  No 

6. Age: age over 50 years old? 
Yes  No 

7. Neck circumference (male > 43 cm, female > 41 cm)? 
Yes  No 

8. Gender = male? 
Yes  No 

 
 
 
Scoring for general population: 
 
OSA – Low Risk: Yes to 0 – 2 questions 
OSA – Intermediate Risk: Yes to 3 – 4 questions 
OSA – High Risk: Yes to 5 – 8 questions 
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Appendix N 

REDCap Data Collection Template for Baseline Group  
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Appendix O 

REDCap Data Collection Template for Intervention Group  
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Appendix P 

Statistical Analysis Variable Grid 
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Appendix Q 

Statistical Analysis Results 
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